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EXECUTIVE SUMMARY

A wind tunnel study of the proposed Harbourside Shopping Centre Development to be located in
Sydney, NSW, Australia was conducted to assess the pedestrian wind environment in and around the
development site. A model of the project was fabricated to a 1:400 scale and centred on a turntable in
the wind tunnel. Replicas of surrounding buildings within a 570 m radius were constructed and placed

on the turntable.

The wind tunnel testing was performed in the natural boundary layer wind tunnel of Cermak Peterka
Petersen Pty. Ltd., St. Peters. Approach boundary layers, representative of the environment surrounding
the proposed development, were established in the test section of the wind tunnel. The approach wind
flow had appropriate turbulence characteristics corresponding to a Suburban Approach as defined in
Standards Australia (2011).

Measurements of winds likely to be experienced by pedestrians were made with a hot-film
anemometer at 38 locations for 16 wind directions each. These points were tested around the
development in the indicative design of the proposed development, focusing on access routes,
doorways, balconies, and outdoor seating areas. The measurements were combined with site specific
wind statistics to produce results of wind speed versus the percentage of time that wind speed is
exceeded for each location. A subset of ground level locations was tested in the existing configuration

as well as the proposed envelope configuration.

The wind environment around the development was found to be generally suitable for pedestrian
standing and walking style activities from a comfort perspective with reference to the Lawson criteria,
with a small number of locations rated as suitable for pedestrian sitting activities. All but one test
location at ground level passed the Lawson distress criterion. A number of locations on elevated levels

were found to be relatively windy, with potential mitigation strategies recommended.



(0
September 2020 Harbourside Shopping Centre Development CPP Project 14425

DOCUMENT VERIFICATION
Date Revision Prepared Checked Approved
by by by
17/06/20 Initial release JP/CS PE JP
16/09/20 Final Report JP JP JP
TABLE OF CONTENTS
EXECUTIVE SUMMARY ..ottt bbbtttk bbbt b bbb i
TABLE OF CONTENTS ...ttt bbbt bbbt ii
LIST OF FIGURES ...ttt bbbttt ettt e ii
LIST OF TABLES ...t bbbt b et bbb bbbt bbbt e iii
LIST OF SYMBOLS ...ttt bbbttt b bbb iv
1 INTRODUCTION ...ttt bbbt bbbt b bbbttt 5
2 THE WIND TUNNEL TEST ..ottt ettt bttt 6
3 ENVIRONMENTAL WIND CRITERIA ....ciiiiiiiiiee s 12
4  DATA ACQUISITION AND RESULTS ...ttt 13
O Y= [T | 1= SR 13
411 VEIOCIEY PrOfIlES ..o 13
412 PedesStrian WINGS .........ociieieieiiese e e 13
5 DISCUSSION ..ottt bbbt bbbt b et b ettt b ettt ettt 16
B CONCLUSION ...ttt bbbt b ettt b ettt ettt et 25
7 REFERENCGES ...ttt bbbt bbbt b bbb 26
Appendix 1: DireCtional Wind FESUILS .........cveieiiiiiiise e 27
LIST OF FIGURES
Figure 1: Schematic of the closed-circuit Wind tunnel.............ccoooov i, 6
Figure 2: Mean velocity and turbulence profiles (Terrain Category 3) approaching the model............. 7
Figure 3: Project location and turntable layout (Configuration 3).........cccccoeveiiiiiiieiieie e, 8
Figure 4: Close up of the site plan for the three test configurations: Existing (T), proposed envelope
(M), INAICAtIVE AESIGN (B) ...oueiiiiieiiiitiiieie sttt 9
Figure 5: Proposed Harbourside Shopping Centre Development model in the wind tunnel viewed from
the south-west (CONTIGUIATION 3). .....oiuiiie i 10
Figure 6: Close up photographs of the three test configurations viewed from the north-east: Existing
(T), proposed envelope (M), indicative design (B) ..o 11
Figure 7: Wind rose fOr SYANEY AINPOIT. ........ouiiiieie ettt e e e ees 15
Figure 8: Pedestrian wind speed measurement locations with comfort/distress ratings — Existing
CONFIGUIALION. ...ttt bbbt bt bbbt b ettt et ne b n e 19
Figure 9: Pedestrian wind speed measurement locations with comfort/distress ratings — Proposed
1T o] o= TSR 20
Figure 10: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative
DeSigN, GrOUNG TBVEL ......oviiiee ettt re et sneeneenre e 20
Figure 11: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative
[T o g TR I T S 21
Figure 12: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative
[ ToT o g TR I =] 01 TSR R 22



(0
September 2020 Harbourside Shopping Centre Development CPP Project 14425

Figure 13: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative

DESIGN, LEVEI Q4. ...ttt sttt e ettt st ettt re et nreeneenre e 22
Figure 14: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative

DeSigN, LEVEI 05H06. ...cueeieiiiieiiicieeiie sttt sttt sttt et steene et nre e e nee e 23
Figure 15: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative

DESIGN BAICONIES. ...viviiieiteciie ettt ettt et et e s e b e be e ae e st e steeneesbeeteebesreeneenre e 24

LIST OF TABLES

Table 1: Parameters and configurations for data aCqUISItION. ............coviiriiereneiees e 5
Table 2: SUMMAry 0f LAWSON CHTEIIA. ....cveiieiiiiiie ettt sttt re e sre et b sre e nre e 12
Table 3: Summary of wind effects on people, Penwarden (1973) ..o 15
Table 4: Summary of expected wind rating targets versus wind tunnel results. .............ccoccevevvererienenn. 17



(0
September 2020 Harbourside Shopping Centre Development CPP Project 14425

LIST OF SYMBOLS
D Characteristic dimension (building height, width, etc.), m
n Mean velocity profile power law exponent
T, Turbulence intensity, U,p,s/U
U Local mean velocity, m/s
Usef Reference mean velocity at reference height z..¢, m/s
Upk Peak wind speed in pedestrian studies, m/s
Urms Root-mean-square of fluctuating velocity, m/s
z Height above surface, m
v Kinematic viscosity of approach flow, m2/s
a( ) Standard deviation of ( ),= ( )ims
o Density of approach flow, kg/m3
( Imax Maximum value during data record
( Dmin Minimum value during data record
( Dmean Mean value during data record

( rms Root mean square about the mean



(0
September 2020 Harbourside Shopping Centre Development CPP Project 14425

1 INTRODUCTION

Pedestrian acceptability of footpaths, entrances, plazas and terraces is an important design
parameter of interest to the building owner and architect. Assessment of the acceptability of the
pedestrian level wind environment is desirable during the project design phase so that modifications

can be made, if necessary, to create wind conditions suitable for the intended use of the space.

Techniques have been developed which permit boundary layer wind tunnel modelling of buildings
to determine wind velocities in pedestrian areas. This report includes wind tunnel test procedures, test
results, and discussion of acquired test results. Table 1 summarises the model configurations, test
methods, and data acquisition parameters used. All the data collection was performed in accordance
with Australasian Wind Engineering Society (2001), and American Society of Civil Engineers (1999,
2010). While analytical methods such as computational fluid dynamics (CFD) have some utility in the
field of pedestrian wind comfort, they are not yet capable of reliably and accurately predicting gust
wind speeds for assessment of wind conditions from a safety perspective.

Table 1: Parameters and configurations for data acquisition.

General Information

Model scale 1:400

Surrounding model radius (full-scale) 570 m

Reference height (full-scale) 200 m AGL

Approach Terrain Category Suburban Approach (Terrain Category 3)

Testing Configurations

Configuration 1 Existing Harbourside Shopping Centre Development with
(test locations labelled X.1) existing and approved surrounding buildings, as shown in
Figure 3 and Figure 4(T).

Pedestrian winds measured at 15 locations for 16 wind
directions at 22.5° increments from 0° (north).

Configuration 2 Proposed Harbourside Shopping Centre Development
(test locations labelled X.2) envelope with existing and approved surrounding buildings, as
shown in Figure 4(M).

Pedestrian winds measured at 17 locations for 16 wind
directions at 22.5° increments from 0° (north).

Configuration 3 Proposed Harbourside Shopping Centre Development
(test locations labelled X.3) indicative design with existing and approved surrounding
buildings, as shown in Figure 4(B).

Pedestrian winds measured at 38 locations for 16 wind
directions at 22.5° increments from 0° (north).




(0
September 2020 Harbourside Shopping Centre Development CPP Project 14425

2 THE WIND TUNNEL TEST

Modelling of the aerodynamic flow around a structure requires special consideration of flow
conditions to obtain similitude between the model and the prototype. A detailed discussion of the
similarity requirements and their wind tunnel implementation can be found in Cermak (1971, 1975,
1976). In general, the requirements are that the model and prototype be geometrically similar, that the
approach mean velocity and turbulence characteristics at the model building site have a vertical profile
shape similar to the full-scale flow, and that the Reynolds number for the model and prototype be equal.
Due to modelling constraints, the Reynolds number cannot be made equal and the Australasian Wind
Engineering Society Quality Assurance Manual (2001) suggests a minimum Reynolds number of
50,000, based on minimum model width and wind velocity at the top of the model; in this study the

modelled Reynolds number was over 50,000.

The wind tunnel test was performed in the boundary layer wind tunnel shown in Figure 1. The wind
tunnel test section is 3.0 m wide, by 2.4 m high with a porous slatted roof for passive blockage
correction. This wind tunnel has a 21 m long test section, the floor of which is covered with roughness
elements, preceded by vorticity generating fence and spires. The spires, barrier, and roughness elements
were designed to provide a modelled atmospheric boundary layer approximately 1.2 m thick with a
mean velocity and turbulence intensity profile similar to that expected to occur in the region
approaching the modelled area. The approach wind characteristics used for the model test are shown in
Figure 2 and are explained more fully in Section 4.1.1.

bl e =
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=
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|
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Figure 1: Schematic of the closed-circuit wind tunnel.
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Figure 2: Mean velocity and turbulence profiles (Terrain Category 3) approaching the model.

A model of the proposed development and surrounds to a radius of 570 m was constructed at a scale
of 1:400, which was consistent with the modelled atmospheric flow, permitted a reasonable test model
size with an adequate portion of the adjoining environment to be included in a proximity model, Figure
3, and was within wind tunnel blockage limitations. Significant variations in the building surface were
formed into the model. The models were mounted on the turntable located near the downstream end of
the wind tunnel test section, Figure 5. The turntable permitted rotation of the modelled area for

examination of velocities from any approach wind direction.
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Figure 3: Project location and turntable layout (Configuration 3).
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Figure 4: Close up of the site plan for the three test configurations:

indicative design (B)

Existing (T), proposed envelope (M),
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Figure 5: Proposed Harbourside Shopping Centre Development model in the wind tunnel viewed from the

south-west (configuration 3).
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Figure 6: Close up photographs of the three test configurations viewed from the north-east: Existing (T),

proposed envelope (M), indicative design (B)
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3  ENVIRONMENTAL WIND CRITERIA

It is understood that the City of Sydney DCP does not apply to this development, and no specific
wind criteria are defined for the development. Over the years, a number of researchers have added to
the knowledge of wind effects on pedestrians by suggesting criteria for comfort and safety. Because
pedestrians will tolerate higher wind speeds for a smaller period of time than for lower wind speeds,
these criteria provide a means of evaluating the overall acceptability of a pedestrian location. Also, a
location can be evaluated for its intended use, such as for an outdoor café or a footpath. One of the most
widely accepted set of criteria was developed by Lawson (1990), which is described in Table 2.

Lawson’s criteria have categories for comfort, based on wind speeds exceeded 5% of the time,
allowing planners to judge the usability of locations for various intended purposes ranging from
“Business Walking” to “Pedestrian sitting”. The level and severity of these comfort categories can vary
based on individual preference, so calibration to the local wind environment is recommended when
evaluating the Lawson ratings. The criteria also include a distress rating, for safety assessment, which
is based on occasional (once or twice per year) wind speeds?. In both cases, the wind speed used is the
larger of a mean or gust equivalent-mean (GEM) wind speed. The GEM is defined as the peak gust
wind speed divided by 1.85; this is intended to account for locations where the gustiness is the dominant
characteristic of the wind. Assessment using the Lawson criteria provides a similar classification as
using once per annum gust criteria, but also provides significantly more information regarding the
serviceability wind climate.

Table 2: Summary of Lawson criteria.

Comfort (maximum of mean or gust equivalent mean (GEM*) wind speed exceeded 5% of the time)
<4 m/s |Pedestrian Sitting (considered to be of long duration) (]
4 -6 m/s |Pedestrian Standing (or sitting for a short time or exposure) O
6 -8 m/s |Pedestrian Walking
8 - 10 m/s Business Walking (objective walking from A to B or for cycling)
>10m/s |Uncomfortable! [ ]
Distress (maximum of mean or GEM wind speed exceeded 0.022% of the time)
<15 m/s not to be exceeded more than two times per year (or one time per season) for general
access area
not to be exceeded more than two times per year (or one time per season) where only
able-bodied people would be expected; frail or cyclists would not be expected

Note: * The gust equivalent mean (GEM) is the peak 3 s gust wind speed divided by 1.85.

<20 m/s

! The rating of “uncomfortable” in Table 2 is the word of the acceptance criteria author and may not apply directly to any
particular project. High wind areas are certainly not uncomfortable all the time, just on windier days. The word uncomfortable,
in our understanding, refers to acceptability of the site by pedestrians for typical pedestrian use; i.e., on the windiest days,
pedestrians will not find the areas “acceptable” for walking and will tend to avoid such areas if possible. The distress rating
fail indicates some unspecified potential for causing injury to a less stable individual who might be blown over. The likelihood
of such events is not well described in the literature and is likely to be strongly affected by individual differences, presence of
water, blowing dust or particulates, and other variables in addition to the wind speed.
12
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4  DATA ACQUISITION AND RESULTS

4.1 Velocities

Velocity profile measurements were taken to verify that appropriate boundary layer flow
approaching the site was established and to determine the likely pedestrian level wind climate around
the test site. Pedestrian wind measurements and analysis are described in Section 4.1.2. All velocity
measurements were made with hot-film anemometers, which were calibrated against a Pitot-static tube

in the wind tunnel. The calibration data were described by a King’s Law relationship (King, 1914).

4.1.1  Velocity Profiles

Mean velocity and turbulence intensity profiles for the boundary layer flow approaching the model
are shown in Figure 2. Turbulence intensities are related to the local mean wind speed. These profiles
have the form as defined in Standards Australia (2011) and are appropriate for the approach conditions.

4.1.2 Pedestrian Winds

The development site is located on the western side of Darling Harbour, Figure 3, with the high-
rise buildings of the Sydney CBD to the east quadrant. Surroundings to the south and west mainly
consist of medium- to low-rise structures, with the high-rise Sofitel Darling Harbour located to the

immediate south-west.

For this report, wind speed measurements were recorded at 15 locations, as described in Table 1, to
evaluate pedestrian wind comfort and safety in and around the project site shown in Figure 8 to Figure
15. Velocity measurements were made at the model scale equivalent of 1.5 to 2.1 m above the surface
for 16 wind directions at 22.5° intervals. Locations were chosen to determine the degree of pedestrian
wind comfort and safety at building corners where relatively severe conditions are frequently found,
near building entrances and passageways, along the main pedestrian area along the water to the east of

the development, and at upper level outdoor locations.

The hot-film signal was sampled for a period corresponding to one hour in prototype. All velocity
data were digitally filtered to obtain the two to three second running mean wind speed at each point;
this is the minimum size of a gust affecting a pedestrian and is the basis for the various acceptability
criteria. These local wind speeds, U, were normalised by the tunnel reference velocity, U,.s. Mean and

turbulence statistics were calculated and used to calculate the normalised effective peak gust using:

Upe U+ 3Upms
Uref Uref

The mean and gust equivalent mean velocities relative to the free stream wind tunnel reference
velocity at a full-scale elevation of 200 m are plotted in polar form in Appendix 1. The graphs show
velocity magnitude and the approach wind direction for which that velocity was measured. The polar

13
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plots aid in visualisation of the effects of the nearby structures or topography, the relative significance

of various wind azimuths, and whether the mean or gust wind speed is of greater importance.

To enable a quantitative assessment of the wind environment in the region, the wind tunnel data
were combined with wind frequency and direction information measured by the Bureau of Meteorology
at a standard height of 10 m at Sydney Airport from 1995 to 2019, Figure 7.

From these data, directional criterion lines for the Lawson rating wind speeds have been calculated
and included on the polar plots in Appendix 1; this gives additional information regarding directional

sensitivity at each location.

The criteria of Lawson consider the integration of the velocity measurements with local wind
climate statistical data summarised in Figure 7 to rate each location. From the cumulative wind speed
distributions for each location, the percentage of time each of the Lawson comfort rating wind speeds
are exceeded are presented in tabular form under the polar plots in Appendix 1. In addition to the rating
wind speeds, the percentage of time that 2 m/s is exceeded is also reported. This has been provided as
it has been found that the limiting wind speed for long-term stationary activities such as fine outdoor
dining should be about 2 to 2.5 m/s rather than 4 m/s.

Interpretation of these wind levels can be aided by the description of the effects of wind of various
magnitudes on people. The earliest quantitative description of wind effects was established by Sir
Francis Beaufort in 1806, for use at sea; the Beaufort scale is reproduced in Table 3 including qualitative

descriptions of wind effects.

The tables in Appendix 1 additionally provide the wind speed exceeded 5% and 0.022% of the time
for direct comparison with the Lawson comfort and distress criteria, and the associated Lawson ratings
for both mean and GEM wind speeds. A colour coded summary assessment of pedestrian wind comfort
and safety with respect to the Lawson criteria is presented in Figure 8 to Figure 15 for each test location.

The implications of the results are discussed in Section 5.
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Figure 7: Wind rose for Sydney Airport.
Table 3: Summary of wind effects on people, Penwarden (1973)
— Beaufort  Speed

Description Number  (m/s) Effects

Calm, light air 0,1 0-2  Calm, no noticeable wind.

Light breeze 2 2-3  Wind felt on face.

Gentle breeze 3 3-5  Wind extends light flag. Hair is disturbed. Clothing flaps

Moderate breeze 4 5-8 Raises dust, dry soil, and loose paper. Hair disarranged.

Eresh breeze 5 811 Force of wind felt on body. Drifting snow becomes

airborne. Limit of agreeable wind on land.

Umbrellas used with difficulty. Hair blown straight.
Strong breeze 6 11-14 Difficult to walk steadily. Wind noise on ears unpleasant.
Windborne snow above head height (blizzard).

Near gale 7 14-17 Inconvenience felt when walking.

Generally impedes progress. Great difficulty with

Gale 8 17-21 :
balance in gusts.

Strong gale 9 21-24 People blown over by gusts.
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5 DISCUSSION

The wind climatology chart of Figure 7 indicates that the most frequent strong winds are from the
north-east and south, and west quadrants. The locations tested around the development site are
susceptible to winds from these directions, depending on the relative position of the location tested to
the geometry of the proposed development and surrounds. The influence of wind direction on the
suitability of a location for an intended purpose can be ascertained from the polar plots in Appendix 1.
The polar plots show the severity, distribution, and frequency of steady winds and gusts from 16
directions at 22.5° intervals.

A summary of the expected wind rating targets based on the intended use of the space at the
investigated locations and the wind tunnel results, including the Lawson comfort and safety ratings, is

provided in Table 4.

The primary conclusions of the pedestrian study can be understood by reviewing the colour coded
images of Figure 8 to Figure 15, which depict the locations selected for investigation along with the
Lawson comfort and distress criteria ratings. The central colour indicates the comfort rating for the
location, and the colour of the outer ring indicates whether the location passes or exceeds the distress
criterion, Table 2. Interpretation of these wind levels can be aided by the description of the effects of

wind of various magnitudes on people found in Table 3.

Note that testing was performed without existing and proposed trees, and other plantings to provide
a worst-case assessment; heavy landscape planting typically reduces the wind speeds by less than 10%.
However, landscaping cannot be relied on to provide sufficient shielding from winds that potentially
pose a safety risk due to their vulnerabilities. Mitigation measures are likely to be required for orange
and red locations and may be necessary for other locations depending on the intended use of the space.
Although conditions may be classified as acceptable, there may be certain wind directions that cause

regular strong events, and these can be determined by an inspection of the polar plots in Appendix 1.
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targets versus wind tunnel results.

Lawson Comfort Criteria, 5% exceedance
wind speeds (m/s), all hours

Lawson safety rating, 0.022% exceedance wind
speed (m/s), all hours

Test Location

Indicative
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Business Walking

Wind Speed range (m/s)
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Safety Criteria
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Ground Level

In the existing configuration, the wind conditions at ground level around the site were found to be
suitable for pedestrian standing and walking under the Lawson comfort criteria with individual more
sheltered locations near the upper limit of the pedestrian sitting criterion, Locations 9 and 12, Figure
8. The proposed redevelopment shows overall similar ground level wind conditions as the existing
configuration, with some locations becoming slightly windier in the proposed configurations, Figure 9

and Figure 10.

In the main pedestrian area along the water, to the east of the development in Locations 11 through
15, the conditions in all three configurations are similar with the same Lawson comfort ratings, with
the exception of Location 12 which becomes slightly windier in the proposed configurations changing

from a Lawson comfort rating of pedestrian sitting to standing.

The area to the south and south-west of the site is rated as suitable for pedestrian walking in the
existing configuration, in line with the use as a general pedestrian accessway, Locations 2 through 5,
with Location 1 experiencing calmer conditions with a pedestrian standing rating. In the proposed
envelope, conditions in this space are generally similar with some points becoming slightly windier and
others calmer; Location 2 improves in the comfort rating, while Location 1 degrades from standing to
walking in this configuration. In the indicative design, Locations 3 and 4 between the subject site and
the Sofitel tower improve to a pedestrian standing rating, while the wind speeds in Locations 1, 2, and
5 increase slightly compared with the existing configuration, however remaining in the same comfort

category.

The space to the west of the development near the base of the proposed tower in Location 6 is
affected by downwash off the tower fagade for winds from the north-east quadrant in the two proposed
configurations as well as accelerated flow under the pedestrian bridge and changes from a pedestrian
standing rating in the existing configuration to a pedestrian walking rating. This is considered suitable

for the intended use as a pedestrian accessway.

Locations 7 through 10, to the north and north-west of the development site are generally calmer
than locations on the southern side, with ratings as suitable for pedestrian standing and sitting. Similar

conditions were observed in all three test configurations.

Additional ground level locations were tested in the indicative design in areas closer to the fagade
of the podium and near entrances to the through site links, Locations 16 through 24. The locations on
the eastern side, Locations 16 through 21, are overall calmer than the test locations in the centre of the
walkways, though most are rated as suitable for pedestrian standing. For the intended retail seating areas
along that frontage local wind mitigation would be required. This can be developed during detailed

design.
18
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Location 23 near the western entrance of the tower is relatively sheltered and subjected to calmer
wind conditions than the nearby Location 6. Furthermore, Location 24 at the western end of the through
site link was found to be suitable for pedestrian walking, with potential forpressure driven flows causing
adverse wind conditions. Local mitigation methods, such as vertical screen or high-foliage landscaping,

may be required if long-term stationary activities in this region are intended.

All test locations at ground level pass the Lawson distress criterion with the exception of Location
6, marginally exceeding the pass criterion, on the western side of the tower in the proposed envelope
configuration. . Winds from the north-east quadrant generate downwash on the north facade of the tower
which affects the ground level wind conditions in this area combined with accelerated flow underneath
the pedestrian bridge. It is noted that the indicative design passes the safety criterion in this location,

Figure 10.
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Figure 8: Pedestrian wind speed measurement locations with comfort/distress ratings — Existing Configuration.
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Figure 9: Pedestrian wind speed measurement locations with comfort/distress ratings — Proposed Envelope.
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Figure 10: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design,

Ground level.
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Podium Levels

Upper level locations were tested primarily in the indicative design, Figure 11 to Figure 15.
Locations in less exposed walkways, such as Location 25 on Level 02 and Location 30 on Level 05,
were found to be suitable for pedestrian standing. Windier conditions with a pedestrian walking comfort
rating were observed near the Level 03 pedestrian bridge over Darling Drive in Location 26, as well as
on the Level 04 terraces to the south, Locations 28 and 29. Locations 28 and 29 were also tested in the
proposed envelope with similar wind conditions observed. In the envelope configuration, both locations
exceeded the Lawson distress criterion with an able-bodied rating, while in the indicative design the
respective exceedance wind speeds are slightly reduced with only Location 29 marginally exceeding
the distress criterion. If these terraces are intended for outdoor seating, mitigation strategies are to be

developed during detailed design.

Test locations at the podium levels near the tower base, Location 27 on Level 04 and 31 on Level
06, are both subjected to strong winds with a business walking comfort rating. These locations are
exposed to downwash flow from the tower facades. Depending on the intended use of spaces near the
base of the tower, mitigation may be required which can be developed during detailed design. Overhead
protection in the form of an awning or canopy would be recommended to minimise the impact of the

downwash flow on these spaces if they are planned to be used for recreational purposes.

Comfort Rating _> N
‘ Outdoor Dining
@ Pedestrian Sitting
@ Pedestrian Standing Distress Rating
Pedestrian Walking QO Ppass
Business Walking Able Bodied @ Pedestrian Location
@ Uncomfortable O Fail O Pedestrian Location Under Overhang

Figure 11: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design,

Level 02.
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Figure 12: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design,
Level 03.
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Figure 13: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design,
Level 04.
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Figure 14: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design,
Level 05+06.

Balconies

Exposed corner balconies are susceptible to cross-winds due to downwash or unimpeded approach
winds potentially necessitating amelioration depending on how these areas are to be used. Seven
locations on tower balconies were tested in the indicative design, the majority of which were on corner
balconies, Figure 15. At the medium elevations of the tower, the three corner balconies tested in
Locations 32 to 34 were found to be classified as pedestrian standing. This may be suitable for
residential balconies as the requirements for private outdoor spaces are typically less stringent than for
public areas, as patrons tend to adjust their behaviour based on wind conditions. It is noted that the
exceedance wind speeds on the southern balconies, Locations 32 and 33, are marginally above the
sitting criterion. The inset balconies tested at the higher elevations, Locations 35 and 36, exhibit calmer
conditions than the corner balconies, with a pedestrian sitting rating in Location 35 and an exceedance
wind speed just above the sitting criterion for Location 36. The windiest conditions from a safety
viewpoint were recorded at the top floor’s corner balcony, Location 37, with the least desirable comfort
rating at Location 38, subject to downwash flow accelerating around the corner of the tower. In order
to improve conditions at Locations 37 and 38, partition screens or taller edge balustrades may be

considered to prevent cross-winds.

23



c
September 2020

Harbourside Shopping Centre Development CPP Project 14425

B
N P
b
i
S
B
b
| %
":\

Comfort Rating
@ Outdoor Dining
@ Pedestrian Sitting

@ Pedestrian Standing Distress Rating

Pedestrian Walking o Pass
Business Walking Able Bodied @ Pedestrian Location
@® Uncomfortable QO rail O  Pedestrian Location Under Overhang

Figure 15: Pedestrian wind speed measurement locations with comfort/distress ratings — Indicative Design

Balconies.
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6 CONCLUSION

A wind tunnel investigation of the pedestrian level wind environment in and around the proposed
Harbourside Shopping Centre redevelopment has been conducted. Testing was conducted in two
configurations for the proposed development, the proposed envelope and the indicative design, as well
as in the existing configuration. The wind environment at ground level near the development site was
found to be generally suitable for pedestrian standing and walking in most areas. The proposed
configurations were found to slightly increase the wind speeds in individual locations, however all
ground level test locations were found to be mostly similar to the existing configuration, particularly in
the main pedestrian area along the water on the eastern side of the development site. Several upper level
locations, particularly on the southern podium terraces and near the corners at the base of the tower
were found to be exposed to strong wind conditions and would require mitigation measures to be

developed during detailed design to improve the wind conditions.
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Configuration 1 — Existing

LOCATION 1.1

W mean
[ GEM

% of time in excess of wind speed V.

V (m/s) MEAN GEM COMBINED
2 29.76 52.54 5254
4 242 11.69 1169
6 0.08 0.98 0.98
8 0.00 0.04 0.04
10 0.00 0.00 0.00

LOCATION 3.1

W mean
[JGEM

% of time in excess of wind speed V.

V(m/s) | MEAN GEM COMBINED
2 51.92 68.01 68.03
4 19.13 3025 30.30
6 472 877 881
8 073 2.07 2.08
10 0.09 043 0.43

Harbourside Shopping Centre Development CPP Project 14425

Appendix 1: Directional wind results

mresworo  LOCATION 2.1

THRESHOLD
= Uncomfortable W mean N = Uncomfortable
~=Bus. Walking [JGEM -~ Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
=—Ped. Sitting =—Ped. Sitting

E: w E
Comfort N s Comfort N
(5%) | MEAN GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | comBINED
Vs | 35 48 48 V(m/s) | MEAN GEM | COMBINED V(m/s) | 51 6.1 61
Rating | PedSitting | Ped Standing | Ped Standing 2 38.19 5349 5349 Rating | Ped Standing | Ped Walking | Ped Walking
Safety B | 4 1181 21.20 2120 Safety §
?0.0229‘) MEAN GEM COMBINED 6 264 5.85 5.85 V(u,ozz%) MEAN GEM
V (m/s) 6.7 85 85 8 051 1.30 130 Vmss) [ 111 122 122
Rating Pass Pass Pass 10 006 020 020 Rating Pass Pass Pass
o LOCATION 4.1 THRESHOLD
= Uncomfortable W mean N = Uncomfortable
~=Bus. Walking []GEM -~ Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting
E w E
Comort s Comort
(%) | MEAN GEM | COMBINED | 5 o time in excess of wind speed V (5%) | Mean GEM | cOMBINED
Vms) [ 59 67 67 V(m/s) | MEAN GEM | COMBINED Vel a7 64 5
Rating | Ped Standing | Ped Walking | Ped Walking 2 39.90 5482 5482 Rating | Ped Stending | Ped Walking | Ped Walking
Safety 4 997 23.05 23.05 Safety
(0.022%)| MEAN GEM | coMBINED 6 1.26 547 547 (0.022%)| MEAN GEM | C
Vim/ss) [ 114 13.1 13.1 8 019 095 095 Vm/s) [ 102 121 121
Rating Pass Pass Pass 10 003 014 014 Rating Pass Pass Pass
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LOCATION 5.1 mresioro LOCATION 6.1 THRESHOLD
W mean N =—Uncomfortable B mean N == Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
s Comfor s Gomfort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | COMBINED

V(m/s) | MEAN GEM | comBINED V (m/s) 5.6 63 £ V(m/s) | MEAN GEM | comBINED V (m/s) 52 57 57
5 A0ET S3aT — Rating | Ped Standing | Ped Walking | Ped Walking 5 v 4506 200 Rating | P<d Standing | Ped Standing | Ped Standing
4 1531 2332 2332 Safety B 4 10.66 15.23 1523 Safety
6 394 653 553 0.022%)| MEAN GEM 6 301 4.2 an (0.022%)| MEAN GEM
8 076 1.34 134 Vm/s) | 117 124 124 8 051 084 084 Vim/s) [ 112 118 118

10 0.12 023 023 Rating Pass Pass Pass 10 0.08 0.12 012 Rating Pass Pass Pass
LOCATION 7.1 mresios  LOCATION 8.1 THRESHOLD
B mean N = Uncomfortable W mean N = Uncomfortable
[]GEM ~=Bus. Walking []GEM -~ Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting
w E: w E
s Comfort s Comfort
% of time in excess of wind speed V (5%) MEAN GEM COMBINED | 5 o time in excess of wind speed V (5%) MEAN GEM COMBINED
V(m/s) | MEAN GEM | COMBINED Vims) | 35 42 42 V(m/s) | MEAN GEM | COMBINED Vim/s) | 44 56 56
N “s85 2000 T Rating | PedSiting | Ped Standing | Ped Standing z Seit T o Rating | P<d Stending | Ped Standing | Ped Standing
4 346 6.19 619 Safety | 4 7.68 15.33 1551 Safety
6 030 083 083 (0.022%)| MEAN GEM 6 068 357 362 (0.022%)| MEAN GEM
8 002 007 007 V (m/s) 7.8 89 83 8 003 039 039 V (m/s) 8.1 102 102
10 000 0.00 0.00 Rating |  Pass Pass Pass 10 0.00 003 003 Rating | Pass Pass Pass
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LOCATION 9.1 mresioro LOCATION 10.1
W mean N —Uncomtorteble M mean
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
. Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | COMBINED Viws | 29 are 37 V(m/s) | MEAN GEM | COMBINED
2 1849 3166 3166 Rating | PedSiting [ PedSiting | Ped Siting 2 2972 2245 w52
4 082 331 331 Safety N 4 7.64 9.86 9.99
6 0.02 0.1 o1 (0.022%) MEAN GEM 6 1.1 122 1.24
B 000 0.00 0.00 V(mis) | 58 67 67 8 0.09 0.10 0.10
10 0.00 0.00 0.00 Rating Pass. Pass Pass 10 0.00 0.01 .01
LOCATION 11.1 mresioro LOCATION 12.1
W mean N === Uncomfortable W mean
[]GEM ~=Bus. Walking []GEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E: w
s Comfort
% of time in excess of wind speed V (5%) MEAN GEM COMBINED | 5 o time in excess of wind speed V
V(m/s) | MEAN GEM | COMBINED V (m/s) 53 55 2 V(m/s) | MEAN GEM | COMBINED
2 4865 55.74 5707 Rating [ Ped Standing | Ped Standing | Ped Standing 2 1201 223 2213
4 15.73 18.98 19.88 Sajuy — 4 0.90 4.96 4.96
6 2.57 312 349 r .022%) MEAN GEM 6 0.01 043 043
8 019 032 035 V(m/s) | o4 99 99 8 0.00 002 0.02
10 001 002 002 Rating |  Pass Pass Pass 10 0.00 000 0.00
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing
= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 44 46 46
Rating | Ped Stending | Ped Standing | Ped Standing
Safety
(0.022%)|  MEAN GEM
V (m/s) 9.1 92 82
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
-~ Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

Comfort
(5%) MEAN GEM COMBINED
Vs | 29 39 39
Rating | PedStiing | PedSiting | PedSiting
Safety
(0.022%)| MEAN GEM
V (m/s) 5.7 78 78
Rating | Pass Pass Pass
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LOCATION 13.1 mresioro LOCATION 14.1 THRESHOLD
W mean N =—Uncomfortable B mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
. Comfor . Comort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED

V(m/s) | MEAN GEM | comBINED Vim/g) | 52 6.2 &3 V(m/s) | MEAN GEM | comBINED Viws) | 48 63 a3
2 48.03 58.20 58.76 Rating | Ped Standing | Ped Walking | Ped Walking 2 2037 5451 S5t Rating | Ped Standing | Ped Walking | Ped Walking
4 1590 2456 2489 Safety - 4 1095 2327 2327 Safety
6 238 631 540 0.022%)| MEAN GEM 6 133 6.60 560 (0.022%)| MEAN GEM
8 023 1.19 120 Vm/s) | 98 119 19 8 009 1.41 141 V (m/s) 9.0 125 125

10 002 017 017 Rating Pass Pass Pass 10 000 023 023 Rating |  Pass Pass Pass
LOCATION 15.1 THRESHOLD
W mean N = Uncomfortable
[]GEM ~=Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E:
o Comort
% of time in excess of wind speed V (5%) MEAN GEM COMBINED
V(m/s) | MEAN GEM | coMBINED Vimss) | 34 50 50
3 TN T 7 Rating | PedSiting | Ped Standing | Ped Standing
4 2.89 11.83 1183 Safety
6 027 230 230 (0.022%)[ MEAN GEM
8 001 031 031 V (m/s) 77 104 104
10 0.00 004 004 Rating | Pass Pase Pass
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Configuration 2 — Proposed Envelope

LOCATION 1.2 mreswoo LOCATION 2.2 THRESHOLD
W mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
=—Ped. Sitting =——Ped. Sitting

w E w E
s Comfort - s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED| s of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED
V(m/s) | MEAN GEM | comBINED Vim/) | _ 48 60 50 V(m/s) | MEAN GEM | comBINED Viws) | 46 56 56
5 10 &30 420 Rating | Ped Stending | Ped Walking | Ped Walking 5 001 e ) Rating | Ped Stending | Ped Standing | Ped Standing
4 976 22.08 22.08 Safety . 4 824 15.68 1568 Safety
6 1.59 538 538 0.022%)| MEAN GEM | coMBINED 6 1.49 389 389 (0.022%)|  MEAN GEM
8 0.1 090 090 Vim/s) [ 92 114 114 8 0.6 078 078 V (m/s) 97 11 111
10 0.01 0.12 0.12 Rating Pass Pass Pass 10 0.01 0.10 0.10 Rating Pass. Pass Pass
LOCATION 3.2 mreswoo LOCATION 4.2 THRESHOLD
B mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting
w E w E
. Cofort : o s Comfort .
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED| s; o time in excess of wind speed V (5%) | Mean GEM | COMBINED
V(m/s) | MEAN GEM | COMBINED Viwe | S5 64 ) V(m/s) | MEAN GEM | COMBINED Ve | 58 67 58
5 576 6285 5255 Rating | Ped Standing | Ped Walking | Ped Walking 5 =571 = = Rating | Ped Stending | Ped Walking | Ped Walking
4 15.41 2267 2267 Safety - 4 1945 29.65 29.71 Safety
6 380 582 582 0.022%)| MEAN GEM | coMBINED 6 434 923 933 (0.022%)| MEAN GEM
8 059 1.10 1.10 Vm/s) | 113 120 120 8 052 175 177 V(m/s) | 103 121 121
10 0.08 0.16 0.16 Rating Pass Pass Pass 10 0.04 0.21 021 Rating Pass Pass Pass

31



c
September 2020

LOCATION 5.2

W mean

[JGEM

% of time in excess of wind speed V.

V (m/s) MEAN GEM COMBINED
2 52.98 71.05 7118
4 18.70 32.20 3228
6 4.09 10.08 10.14
8 0.70 228 229
10 0.09 038 038

LOCATION 7.2

W mean
[ GEM

% of time in excess of wind speed V.

V (m/s) MEAN GEM COMBINED
2 5.04 15.91 1591
4 0.87 1.67 1.67
6 0.09 030 030
8 0.00 0.03 0.03
10 0.00 0.00 0.00

Harbourside Shopping Centre Development

mresioo  LOCATION 6.2

=== Uncomfortable M mean
~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
E w
oot
(5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
Ve | 57 63 70 V(m/s) | MEAN GEM | comBINED
Rating | Ped Standing | Ped Walking | Ped Walking 5 T 5155 e
Safety 4 27.39 2217 27.80
0.022%)| MEAN GEM 6 11.92 7.64 1210
Vm/s) [ 110 126 126 8 486 1.64 490
Rating |  Pass Pass Pass 10 154 026 154
mresoo LOCATION 8.2
== Uncomfortable M mean
~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
—Ped. Sitting
E w
Comfort B
(%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
Viws | 20 29 23 V(m/s) | MEAN GEM | comBINED
Rating Putdoor Dining| Ped Sitting | Ped Sitting 5 T I P
Safety 4 137 852 8.52
0.022%)| MEAN GEM 6 004 1.48 148
Vim/s) [ 63 8.1 8.1 8 000 013 0.13
Rating |  Pass Pass Pass 10 0.00 001 001
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 79 66 79
Rating | Ped Walking | Ped Walking | Ped Walking
Safety
(0.022%)|  MEAN GEM
V(m/s) [ 151 120 15.1
Rating | Aole Body Pass Able Body
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

E
Comfort .
(5%) | mean GEM | coMBINED
Vims) [ 30 46 26
Rating | PedSitiing | Ped Standing | Ped Standing
Safety
(0.022%)| MEAN GEM
Vim/s) [ 63 92 52
Rating |  Pass Pass Pass
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LOCATION 9.2 mresworo LOCATION 10.2 THRESHOLD
W mean N =—Uncomfortable B mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
. Comfor . Comort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED

V(m/s) | MEAN GEM | comBINED V (m/s) 18 28 o V(m/s) | MEAN GEM | comBINED Viws) | 45 A7 aid
5 759 1550 3550 Rating Putdoor Dining| Ped Sitting | Ped Sitting N 2853 7T o Rating | Ped Stending | Ped Standing | Ped Standing
4 004 052 052 Safety B 4 7.70 10.52 11.08 Safety
6 000 0.02 002 0.022%)| MEAN GEM 6 131 1.36 155 (0.022%)|  MEAN GEM
8 000 0.00 000 Vim/s) | 43 59 59 8 0.14 0.14 018 V (m/s) 9.7 95 99

10 000 0.00 000 Rating |  Pass Pass Pass 10 002 001 002 Rating |  Pass Pass Pass
LOCATION 11.2 mresworo LOCATION 12.2 THRESHOLD
B mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
—Ped. Sitting —Ped. Sitting
w E w E
s Comfort - s Comfort N
% of time in excess of wind speed V. (5%) | Mean GEM | COMBINED| s; o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED
V(m/s) | MEAN GEM | COMBINED Ve | 44 50 il V(m/s) | MEAN GEM | COMBINED Ve | 27 42 42
2 39.75 50.01 5005 Rating | Ped Standing [ Ped Standing | Ped Standing 2 12.23 2965 29,65 Rating | PedSitting | Ped Standing | Ped Standing
4 7.82 1467 1468 Safety - 4 068 626 626 Safety
6 079 1.84 184 0.022%)| MEAN GEM 6 001 073 073 (0.022%)| MEAN GEM
8 006 0.18 018 Vims) [ 88 97 97 8 000 0.03 003 V (m/s) 53 8.1 8.1
10 0.00 0.02 0.02 Rating Pass Pass Pass 10 0.00 0.00 0.00 Rating Pass Pass Pass
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LOCATION 13.2 mresworo LOCATION 14.2 THRESHOLD
W mean N =—Uncomfortable B mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
s Comort s Combort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | COMBINED
V(m/s) | MEAN GEM | comBINED Vim/s) | 64 69 70 V(m/s) | MEAN GEM | comBINED Vi) | 59 65 tid
2 44.84 56.38 5647 Rating | PedWalking | Ped Walking | Ped Walking 2 58.10 6487 56,89 Rating | Ped Standing | Ped Walking | Ped Walking
4 1945 27.50 2774 Safety B 4 19.10 2603 27.43 Safety
6 682 9.66 1014 0.022%)| MEAN GEM 6 468 7.31 812 (0.022%)|  MEAN GEM
8 200 248 264 Vim/s) [ 138 137 139 8 1.06 1.26 167 Vim/s) [ 120 114 121
10 052 056 064 Rating |  Pass Pass Pass 10 015 016 023 Rating |  Pass Pass Pass 9
LOCATION 15.2 mresvoo LOCATION 28.2 THRESHOLD
W mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~Bus. Walking []GEM ~=Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
—Ped. Sitting —Ped. Sitting
w E w E
s Comfort s Comfort
% of time in excess of wind speed V. (5% | MEAN GEM | COMBINED| % of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED

V(m/s) | MEAN GEM | COMBINED Vowe | 51 55 ik V(m/s) | MEAN GEM | COMBINED Vows | 60 .7 iz

= 3408 5247 =255 Rating | P=d Stending | Ped Standing | Ped Standing 5 .50 13 &1 Rating | Ped Standing | Ped Walking | Ped Walking

4 990 1490 1529 Safety . 4 1592 28.02 28.02 Safety

6 244 378 415 )| MEAN GEM ¢ 6 515 11.90 1190 (0.022%)|  MEAN GEM  |c

8 0.28 0.52 0.62 V (m/s) 97 104 106 8 135 440 4.40 V (m/s) 124 152 152

10 002 005 006 Rati Pass Pass Pass 10 028 136 136 Rati Pass | Able Body | Able Body
ing ing ty
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LOCATION 29.2 THRESHOLD
W mean N = Uncomfortable
[JGEM ~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting
o
w E
o Comfort
% of time in excess of wind speed V. ! (5%) | MEeaN GEM | cOMBINED
V(m/s) | MEAN GEM | COMBINED Ve | 49 64 54
5 T T — Rating | Ped Standing | Ped Walking | Ped Walking
4 1088 27.01 27.01 Safety
6 239 7.1 7.1 (0.022%)| MEAN GEM | comBINED
8 093 1.86 186 V(m/s) | 154 163 163
10 0.46 0.72 0.72 Rating | Able Body | Able Body | Able Body
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Configuration 3 — Indicative Design

LOCATION 1.3 o LOCATION 2.3 THRESHOLD
B mean N = Uncomfortable B mean N = Uncomfortable
[]GEM ~—Bus. Walking []GEM ~—Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ===Ped. Standing
—Ped. Sitting —Ped. Sitting
w E w E
s Comfort s Comfort

% of time in excess of wind speed V (5%) | MEeAN GEM | COMBINED | o time in excess of wind speed V (5%) | mEan GEM | cCOMBINED

V(m/s) | MEAN GEM | COMBINED Vowg ) a7 58 28 V(m/s) | MEAN GEM | comBINED Vv (m/s) 68 68 32
2 2574 6184 5184 Rating | Ped Standing | Ped Standing [ Ped Standing 2 5230 64.08 5435 Rating | Ped Walking | Ped Walking | Ped Walking
4 991 2093 2093 Safety ) 4 22.10 2751 2830 Safety )

6 127 449 429 [ )| MEAN GEM | cOMBINED 3 842 879 1019 (0.022%)| MEAN GEM |
8 0.08 055 0.55 V (m/s) 88 10.7 10.7 8 233 239 3.08 V (m/s) 138 132 140
10 001 005 005 Rating | Pass Pass Pass 10 057 051 076 Rating | Pass Pass Pass

LOCATION 3.3 o LOCATION 4.3 THRESHOLD
B mean N = Uncomfortable B mean N = Uncomfortable
[]GEM ~—Bus. Walking []GEM -~ Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
—Ped. Sitting —Ped. Sitting
w E w E
s Comfort s Comfort
% of time in excess of wind speed V. (5%) MEAN GEM | COMBINED | 5 of time in excess of wind speed V (5%) MEAN GEM | COMBINED

V(m/s) | MEAN GEM | COMBINED Vowg | 4 52 52 V(m/s) | MEAN GEM | coMBINED V (m/s) 48 56 56
2 3741 5569 5569 Rating | Ped Stending | Ped Standing | Ped Standing 2 YT €279 16 Rating | Ped Standing | Ped Standing | Ped Standing
4 6.05 15.02 1502 Safety 4 10.50 2052 2065 Safety
6 050 215 215 [ MEAN GEM | COMBINED 3 1.40 348 352 (0.022%)[ MEAN GEM  |c
B 004 0.16 0.16 V(m/s) | 84 96 96 B 010 034 036 V(m/s) | 94 101 104

10 0.00 002 002 Rating | Pass Pass Pass 10 001 003 0.03 Rating | Pass Pass pass
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LOCATION 5.3 mresioo LOCATION 6.3
W mean N —Uncomtorteble M mean
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
s Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | comBINED Vim/s) | _ 65 74 7 V(m/s) | MEAN GEM | comBINED
2 4624 6116 5165 Rating | Ped Walking [ Ped Walking [ Ped Walking 2 6451 6578 9.4
4 16.20 2439 2469 Safety - ) 3149 2962 3404
3 646 937 947 0.022%)| MEAN GEM 6 12.70 7.73 303
8 222 3.13 3.6 V(m/s) | 140 149 129 B 346 1.17 350
10 0.55 0.89 0.89 Rating Pass Pass Pass 10 0.65 0.14 0.65
LOCATION 7.3 mresoo LOCATION 8.3
W mean N —Uncomforteble M mean
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
—Ped. Sitting
w E w
s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED| % of time in excess of wind speed V.
V(m/s) | MEAN GEM | COMBINED Voal S 39 23 V(m/s) | MEAN GEM | COMBINED
2 13.00 2092 2092 Rating | PedSMing, | PedSpting | PedSttng 2 4148 61.04 5104
4 163 449 449 Safety - 4 6.89 16.15 1615
6 010 047 047 0.022%)| MEAN GEM 6 158 288 288
8 0.00 005 005 V(ms) | 70 85 85 8 032 065 065
10 0.00 0.00 0.00 Rating Pass Pass Pass 10 0.03 0.13 013
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing
= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 75 65 75
Rating | Ped Walking | Ped Walking | Ped Walking
Safety
(0.022%)|  MEAN GEM
Vim/s) [ 132 17 132
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

Comfort -
(5%) | MEAN GEM | COMBINED
V (m/s) 43 53 53
Rating | Pd Stending | Ped Standing | Ped Standing
Safety
(0.022%)|  MEAN GEM
V (m/s) 102 114 114
Rating Pass Pass Pass
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LOCATION 9.3

W mean

[JGEM

% of time in excess of wind speed V.

V (m/s) MEAN GEM COMBINED
2 12.49 29.88 29.88
4 032 1.66 1.66
6 0.01 0.04 0.04
8 0.00 0.00 0.00
10 0.00 0.00 0.00

LOCATION 11.3

W mean
[ GEM

% of time in excess of wind speed V.

V (m/s) MEAN GEM COMBINED
2 4562 5279 53.29
4 15.88 20.82 2117
6 3.07 4.24 457
8 051 0.73 0.79
10 007 0.08 0.09

Harbourside Shopping Centre Development

mresioo  LOCATION 10.3

= Uncomfortable M mean
~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
E w
oot
(5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
Viwe | 25 33 e V(m/s) | MEAN GEM | comBINED
Rating | PedStting | Pedsiting | PedSitting 5 2055 =80 o
Safety 4 11.72 17.29 17.62
0.022%)| MEAN GEM 6 233 2.70 289
V(m/s) | 53 63 63 8 040 041 046
Rating | Pass Pass Pass 10 005 005 006
mreswore  LOCATION 12.3
= Uncomfortable M mean
~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
—Ped. Sitting
E w
Comfort B
EX)LI|, MEAN: GEM | COMBINED| s of time in excess of wind speed V
Vol 5% 58 58 V(m/s) | MEAN GEM | COMBINED
Rating | P=d Standing | Ped Standing | Ped Standing 5 512 565 e
Safety 4 167 8.14 814
0.022%)| MEAN GEM 6 004 1.49 149
V (m/s) 1.2 113 16 8 0.00 0.17 0417
Rating |  Pass Pass Pass 10 0.00 000 000
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 5.0 53 54
Rating | Ped Stending | Ped Standing | Ped Standing
Safety
(0.022%)|  MEAN GEM
Vim/s) [ 108 107 109
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

E
Comfort .

(5%) | mean GEM | cOMBINED
Vims) [ 32 47 47
Rating | PedSitting | Ped Standing | Ped Standing

Safety

(0.022%)| MEAN GEM
V(ms) | 61 52 52
Rating |  Pass Pass Pass
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Harbourside Shopping Centre Development

LOCATION 13.3 mreswoo LOCATION 14.3
W mean N —Uncmnton?ble W mean
[ GEM ~==Bus. Walking []GEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
s Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | coMBINED Vim/s) | 60 68 58 V(m/s) | MEAN GEM | comBINED
2 922 5807 5809 Rating | PedStanding [Ped Walting. | Ped Walting 2 6593 68.15 7087
4 2064 28.19 2824 Safety 4 3112 3453 3614
6 499 881 887 0.022%)| MEAN GEM 6 11.18 1317 1256
B 092 195 197 V(m/s) | 118 128 128 B 260 344 392
10 0.13 034 034 Rating Pass. Pass Pass 10 0.45 0.73 0.80
LOCATION 15.3 mreswoo LOCATION 16.3
W mean N ~Uncomfortable gy mogn
[JGEM ~—Bus. Walking []GEM
Ped. Walking
~==Ped. Standing
—Ped. Sitting
w E w
s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | COMBINED Vim/) | 40 53 23 V(m/s) | MEAN GEM | comBINED
2 3582 5622 56.22 Rating | PedSitting | Ped Standing [ Ped Standing 2 3196 5046 5046
4 505 1522 1522 Safety 4 855 1397 1397
6 042 268 258 0.022%)| MEAN GEM 6 178 217 a7
8 0.02 031 031 V (m/s) 79 9.8 98 8 0.15 0.82 0.82
10 0.00 0.02 0.02 Rating Pass Pass Pass 10 0.00 0.14 014
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 7.1 74 76
Rating | Ped Walking | Ped Walking | Ped Walking
Safety
(0.022%)| MEAN GEM
V (m/s) 13.2 14.2 143
Rating |  Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

E
Comfort -
(5%) | MEAN GEM | COMBINED

V (m/s) 48 5T 5.7

Rating | Ped Stending | Ped Standing | Ped Standing
Safety

(0.022%)|  MEAN GEM

V (m/s) 9.1 13 13

Rating Pass Pass Pass
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LOCATION 17.3 mreswoo LOCATION 18.3
W mean N ~Uncomfortable g mogn
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
. Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | COMBINED Viwg | 40 54 2 V(m/s) | MEAN GEM | comBINED
2 3508 5662 5662 Rating | PedSitting | Ped Standing [ Ped Standing 2 9.04 19.68 19.68
4 5.06 14,58 1258 Safety - 4 0.13 0.66 066
6 053 195 1.95 0.022%)| MEAN GEM 6 0.00 0.01 001
8 0.05 017 017 V(m/s) | &7 96 96 B 0.00 0.00 0.00
10 0.00 001 001 Rating Pass. Pass Pass 10 0.00 0.00 0.00
LOCATION 19.3 mreswoo LOCATION 20.3
W mean N ~Uncomfortable gy mogn
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
——Ped. Sitting
w E w
s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | coMBINED Vim/s) | 28 42 A2 V(m/s) | MEAN GEM | comBINED
2 16.29 3487 3487 Rating | PedSitting | Ped Standing [ Ped Standing 2 2745 4130 2130
4 041 644 644 Safety o 4 527 1494 1494
6 0.00 039 039 0.022%)| MEAN GEM 6 034 301 300
8 0.00 0.01 001 V(m/s) | 5.1 77 77 B 002 035 035
10 0.00 0.00 0.00 Rating Pass Pass Pass 10 0.00 0.03 0.03
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing
= Ped. Sitting

oot
(5%) | MEAN GEM | COMBINED
V (m/s) 23 29 29
Rating | PedSiting | Pedsiting | PedStting
Safety
(0.022%)|  MEAN GEM
V (m/s) 48 55 55
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort B
(5%) | mean GEM | cOMBINED
Vims) [ 40 54 54
Rating Ped Standing | Ped Standing | Ped Standing
Safety
(0.022%)| MEAN GEM
Vms) | 77 101 104
Rating | Pass Pass Pass
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Harbourside Shopping Centre Development

LOCATION 21.3 mreswoo LOCATION 22.3
W mean N ~Uncomfortable g mogn
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
s Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | cOMBINED Vim/s) | 48 53 23 V(m/s) | MEAN GEM | comBINED
2 3814 5279 5279 Rating | PedStunding [ PedStanding ['Ped Standing 2 33.08 5406 5408
4 10.03 16.04 1604 Safety 4 387 1235 1235
6 170 253 253 0.022%)| MEAN GEM 6 035 155 155
8 020 030 030 V(m/s) | 100 103 103 B 002 0.17 017
10 0.02 0.03 0.03 Rating Pass. Pass Pass 10 0.00 0.01 0.01
LOCATION 23.3 mreswoo LOCATION 24.3
W mean N —Uncmfon?bb W mean
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
——Ped. Sitting
w E w
s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | coMBINED Vim/) |41 50 il V(m/s) | MEAN GEM | comBINED
2 3055 858 553 Rating | PedSunding [ PedStanding ['Ped Standing 2 3044 2677 2577
4 563 12.06 1207 Safety 4 9.65 1547 1547
6 071 187 187 0.022%)| MEAN GEM 6 365 614 614
B 007 021 021 V(m/s) | 88 99 99 B 102 2.1 2n
10 0.00 0.02 0.02 Rating Pass Pass Pass 10 022 052 052
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort
_(5%) | MEAN | GEM | COMBINED
V (m/s) 37 49 43
Rating | PedSiting | Ped Standing | Ped Standing
Safety
(0.022%)|  MEAN GEM
V (m/s) 7.8 94 94
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing
= Ped. Sitting

E
Comfort -
(5%) | MEAN GEM | COMBINED

V (m/s) 53 63 63

Rating | Ped Stending | Ped Walking | Ped Walking
Safety

(0.022%)|  MEAN GEM

V (m/s) 13.0 14.0 140

Rating Pass Pass Pass
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LOCATION 25.3 mresioo LOCATION 26.3 THRESHOLD
W mean N =—Uncomfortable B mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
. Comfor . Comort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED
V(m/s) | MEAN GEM | cOMBINED Vim/g) | 42 46 AT V(m/s) | MEAN GEM | comBINED Vim/s) | 7.0 65 i)

5 2857 2150 0 Rating | Ped Standing | Ped Standing | Ped Standing N 3857 5365 S50 Rating | Ped Walking | Ped Walking | Ped Walking

4 582 873 925 Safety B 4 14.49 16.77 1821 Safety

6 094 097 124 0.022%)| MEAN GEM 6 749 685 549 (0.022%)| MEAN GEM

8 0.13 0.09 015 Vim/s) [ 97 93 98 8 329 1.85 339 Vim/s) [ 139 123 139

10 0.02 0.01 0.02 Rating Pass Pass Pass 10 0.85 032 0.86 Rating Pass Pass Pass

LOCATION 27.3 mreswoo  LOCATION 28.3 THRESHOLD
B mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing

[ —Ped. Sitting —Ped. Sitting
w E w E
o
s Comfort - s Comfort N
% of time in excess of wind speed V. (5%) | Mean GEM | COMBINED| s; o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED

V(m/s) | MEAN GEM | COMBINED Ve | 52 7 23 V(m/s) | MEAN GEM | COMBINED Vv | 57 63 63
5 172 6709 5746 Rating | Bus Walking | Bus Walking | Bus Walking 5 2810 2405 T Rating | Pd Stending | Ped Walking | Ped Walking
4 2378 33.02 33.52 Safety - 4 1074 15.05 1505 Safety
6 1222 1660 1737 0.022%)| MEAN GEM 6 4.48 6.10 510 (0.022%)|  MEAN GEM
8 577 871 936 Vm/s) | 163 202 202 8 122 207 207 Vim/s) [ 127 138 138
10 221 4.74 5.04 Rating | Able Body Fail Fail 10 0.26 0.50 050 Rating Pass Pass Pass
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LOCATION 29.3 mreswoo  LOCATION 30.3
W mean N ~Uncomfortable g mogn
[JGEM ~==Bus. Walking [JGEM
Ped. Walking
~==Ped. Standing
= Ped. Sitting
w E w
. Comfor
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | cOMBINED Vim/s) | _ 63 6.6 72 V(m/s) | MEAN GEM | comBINED
2 4215 5958 5986 Rating | PedWalking | PedWalking | Ped Walking 2 15.35 4005 2005
4 1673 2471 2551 Safety - 4 344 7.65 765
6 7.88 7.81 276 0.022%)| MEAN GEM 6 0.44 130 1.30
8 3.06 201 327 V(m/s) | 151 135 151 B 0.05 024 024
10 0.91 046 0.94 Rating | Able Body Pass Able Body 10 0.00 0.04 0.04
LOCATION 31.3 mreswoo LOCATION 32.3
W mean N ~Uncomfortable gy mogn
[JGEM ~==Bus. Walking [JGEM
| | Ped. Walking
~==Ped. Standing
—Ped. Sitting
w E w
s Comfort -
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | 5 of time n excess of wind speed V
V(m/s) | MEAN GEM | coMBINED Viws | 91 84 a3 V(m/s) | MEAN GEM | comBINED
2 60.89 74.44 7250 Rating Bus Walking | Bus Walking | Bus Walking 2 1594 2672 2672
4 3151 38.02 39.74 Safety - 2 243 6.02 602
6 1651 18.23 20.00 0.022%)| MEAN GEM 6 0.19 059 059
B 817 667 907 Vs | 171 15.1 7.2 B 0.00 003 0.03
10 3.40 1.92 365 Rating | Able Body | Able Body | Able Body 10 0.00 0.00 0.00
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THRESHOLD
= Uncomfortable
~==Bus. Walking

Ped. Walking
~==Ped. Standing
= Ped. Sitting

oot
(5%) | MEAN GEM | COMBINED
V (m/s) 34 45 15
Rating | PedSitting | Ped Standing | Ped Standing
Safety
(0.022%)|  MEAN GEM
V (m/s) 88 106 106
Rating Pass Pass Pass
THRESHOLD
=—Uncomfortable
~==Bus. Walking
Ped. Walking
~==Ped. Standing

= Ped. Sitting

Comfort B
(5%) MEAN GEM COMBINED
V (m/s) 32 4.1 41
Rating | PedSitting | Ped Standing | Ped Standing
Safety
(0.022%)| MEAN GEM
V (m/s) 7.1 8.1 8.1
Rating Pass Pass Pass
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LOCATION 33.3 mresioro LOCATION 34.3 THRESHOLD
W mean N =—Uncomfortable B mean N == Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
. Comfor . Comort
% of time in excess of wind speed V. (5%) | mean GEM | COMBINED| s o time in excess of wind speed V (5%) | Mean GEM | cCOMBINED

V(m/s) | MEAN GEM | coMBINED Vim/g) | 32 42 Az V(m/s) | MEAN GEM | comBINED Vim/s) | 40 53 53
5 a5 2516 7516 Rating | PedStting | Ped Standing | Ped Standing N 2043 3192 T Rating | PedSiting | Ped Standing | Ped Standing
4 245 592 592 Safety B 4 5.14 11.05 11.05 Safety
6 052 131 131 0.022%)| MEAN GEM 6 147 337 537 (0.022%)| MEAN GEM
8 006 036 036 Vim/s) [ 86 112 12 8 026 1.10 1.10 V (m/s) 98 123 123

10 0.00 010 0.10 Rating Pass. Pass Pass 10 0.02 025 025 Rating Pass. Pass Pass
LOCATION 35.3 mresworo  LOCATION 36.3 THRESHOLD
B mean N = Uncomfortable W mean N = Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking
Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
—Ped. Sitting —Ped. Sitting
w E w E
s Comfort - s Comfort N
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED | g of time in excess of wind speed V (5%) MEAN GEM | COMBINED
V(m/s) | MEAN GEM | COMBINED Viwe | 35 a0 A0 V(m/s) | MEAN GEM | COMBINED Vim/) | 29 41 il
2 19.94 29.08 29.08 Rating | PedSitting [ PedSitting | Ped Sitting 2 956 777 1777 Rating | PedSitting | Ped Standing | Ped Standing
4 3.09 492 492 Safety - 4 3.6 571 571 Safety
6 024 039 039 0.022%)| MEAN GEM 6 045 1.37 137 (0.022%)| MEAN GEM
8 002 0.02 002 V (m/s) 7.8 80 80 8 002 019 0.19 V (m/s) 80 94 94
10 000 0.00 0.00 Rating Pass Pass Pass 10 000 001 001 Rating |  Pass Pass Pass
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LOCATION 37.3 mreswoo LOCATION 38.3 THRESHOLD
W mean N =—Uncomfortable B mean N == Uncomfortable
[JGEM ~==Bus. Walking [JGEM ~==Bus. Walking

Ped. Walking Ped. Walking
~==Ped. Standing ~==Ped. Standing
= Ped. Sitting = Ped. Sitting

w E w E
s Comfort ) ) s Comfort ) )
% of time in excess of wind speed V. (5%) | MEAN GEM | COMBINED| s; o time in excess of wind speed V (5%) | mean GEM | cOMBINED

V(m/s) | MEAN GEM | comBINED V (m/s) 52 57 29 V(m/s) | MEAN GEM | comBINED V (m/s) 61 80 &)

5 2060 T o5 Rating | P=d Standing | Ped Standing | Ped Standing 5 3504 4561 o0 Rating | Ped Valking | Bus Walking | Bus Walking
4 1281 15.50 1758 Safety N 4 16.82 27.40 28.00 Safety - )

6 333 420 480 (0.022%)| MEAN GEM | COMBINED 6 570 12.99 1362 (0.022%)[ MEAN GEM

B 1.50 1.29 163 V(m/s) | 155 140 155 8 1.00 5.28 546 V(mss) | 123 149 150

10 062 043 063 Rating | Adle Body |  Pase Able Body 10 017 163 168 Rating |  Pass Pass Pass
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