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Executive Summary

This environmental wind assessment report has been prepared by CPP to accompany the proposed State
Significant Development Application (SSDA) for a mixed-use infill affordable housing development at
164-172 and 174-194 William Street, Woolloomooloo. The site is made up of two (2) lots. The legal
description of the site is outlined in Table 1.

Table 1: Legal Description

Property Address Title Description
164-172 William Street, Woolloomooloo Lot 52 in DP1049805
174-194 William Street, Woolloomooloo Lot 1 in DP816050

This report has been prepared to address the Secretary’s Environmental Assessment Requirements
(SEARs) issued for the project (SSD-80211463).

This report concludes that the proposed development is suitable and warrants approval with no mitigation
requirements.

A wind tunnel study of the development was conducted to assess the surrounding pedestrian wind
environment. Measurements of winds likely to be experienced by pedestrians were combined with wind
statistics and compared to wind comfort and safety criteria.

The wind tunnel testing was performed in a natural boundary layer wind tunnel of CPP. A model of the
project was fabricated to a 1:300 length scale and centred on a turntable in the wind tunnel. Replicas of
existing and approved surrounding buildings within a 430 m radius were constructed and placed on the
turntable. Approach boundary layers representative of the environment surrounding the proposed
development was established in the test section of the wind tunnel.

Measurements of winds likely to be experienced by pedestrians were made with a hot-film anemometer at
24 locations for 16 wind directions each. These points were tested around the development site focusing
on pedestrian access routes, entries, and outdoor seating or recreation 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.

In general, the proposed site made little impact on wind conditions at specific locations around the site.
From an equivalence perspective for pedestrian comfort, on average the Initial proposed scheme
marginally improved the wind conditions, while the Affordable Housing scheme increased the wind speed
by 2%. The average comfort classification is at the lower end of pedestrian walking in all configurations.

Wind conditions in the additional park to the north of the proposed development are comparable with
other city parks in providing an amenable wind conditions.

Three locations on the south-west corner of the site exceeded the Lawson safety criterion in the existing
configuration and rated for Able-Bodied pedestrians. With the inclusion of the proposed development, the
safety wind conditions around this corner improved, with only two exceedances for the Initial
configuration, and a single exceedance for the Affordable Housing configuration. All other locations
passed the Lawson safety criterion.
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I. Introduction

CPP has been commissioned by William Street Residential Pty. Ltd. to prepare this report in accordance
with the technical requirements of the Secretary’s Environmental Assessment Requirements (SEARs), and
in support of the State Significant Development Application (SSD-80211463) for the proposed mixed-use
infill affordable housing development at 164-172 and 174-194 William Street Woolloomooloo.

Following the Design Excellence Competition, the scheme has been revised to include In-fill Affordable
Housing (IAH) in line with the NSW Government's policy under the State Environmental Planning Policy
(Housing) 2021 (Housing SEPP). This policy allows for a 30% increase in Floor Space Ratio (FSR) and
building height when 15% of the total FSR is provided as affordable housing for 15 years. The proposed
development meets these criteria and is eligible for the bonus uplift.

Given the residential component's Capital Investment Value (CIV) exceeds $75 million, an SSDA pathway
can be taken. The proposal retains key design principles recommended by the Design Excellence Panel
and aims to provide additional residential dwellings with a 30% increase in GFA and building height, in
accordance with the Housing SEPP.

The purpose of the project is to facilitate the delivery of a high-quality mixed-use development containing
residential and retail uses as well as a centrally located park, public domain improvements and improved
through-site connectivity at a strategically located site. The proposal seeks to deliver a built form outcome
that responds appropriately to its location on William Street in Woolloomooloo and in close proximity to
Kings Cross Station and the Sydney CBD. Furthermore, the proposed scheme seeks to deliver an outcome
that is consistent with the desired and evolving character of the Woolloomooloo and Potts Point area.

This report has been prepared in response to the requirements contained within SEARs dated 21 February
2025 and issued for SSD-80211463. Specifically, this report has been prepared to respond to the SEARs
requirement issued in Table 2.

Table 2: SEARs Requirements

Section
Item Description of Requirement Reference

(this Report)

Assess amenity impacts on the surrounding locality,

/. Environmental including... wind... impacts. A high level of environmental Section 3
Amenity amenity for any surrounding residential or other sensitive (Results)
land uses must be demonstrated.
If public space is proposed as part of the development,
demonstrate how the development:
. Section 3
23. Public Space (Results)

e maximises the amenity of public spaces in line with
their intended use, such as through adequate
facilities, solar access, shade and wind protection...

cppwind.com
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The site is located at 164-172 and 174-194 William Street Woolloomooloo within the City of Sydney
LGA, Figure 1. The site is comprised of multiple allotments and is legally described as:

° 164-172 William Street, Woolloomooloo
° 174-194 William Street, Woolloomooloo

Lot 52 in DP1049805, and
Lot 1in DP816050.

The land size totals 6,398 m? and consists of a southern frontage to William Street, an eastern frontage to
Dowling Street, a western frontage to Forbes Street and northern frontage to Judge Lane, Figure 2.

The immediate urban context surrounding the site is characterised by a mix of medium density residential,
commercial, and retail uses. The site is in close proximity to Hyde Park, The Domain, and Rushcutters Bay
Reserve. There are a number of educational and health services in proximity to the site, providing ample
infrastructure support for the community.

William Street, to which the site fronts, is a classified road providing connection between the Eastern
Suburbs of Sydney and the CBD. Vehicle access is currently provided from six points on the site from
Judge Lane, Forbes Street, and Dowling Street. Pedestrian access to the site is currently available from all
frontages.

The site is highly accessible to both bus and rail services, being approximately 300m away from Kings
Cross Railway Station and having direct access to bus services on William Street that provide connections
through the Metropolitan Transport Network.

At the time of lodgement, the site is improved by a warehouse style structure and glass office building to
the site’s frontage and an at-grade private carpark to the northwestern portion of the site.
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Figure 1: Local Context
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Figure 2: The Site

GENERAL INFORMATION

Pedestrian wind studies are conducted to investigate pedestrian comfort and safety in and around
developments. This assessment of the wind environment around developments can inform designers
about the suitability of outdoor areas for their intended uses. Where necessary, design modifications can
be made, or intervention measures added to mitigate areas with the potential for excessive wind speeds.

This report contains information regarding the local wind climate analysis, wind tunnel testing and
analysis procedures, a discussion of the test results, and recommendations to improve wind conditions in
areas where any adverse wind conditions may be identified. The test parameters and configurations are
summarised in Table 3.

All data collection was performed in accordance with the guidelines of the Australasian Wind Engineering
Society (2019), and the American Society of Civil Engineers (1999, 2021). 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.

cppwind.com
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Table 3: Wind Tunnel Test Parameters

SUMMARY OF TEST PARAMETERS

cppwind.com

GENERAL INFORMATION

Model Scale

Surrounding Model Radius (full scale)

Approach Terrain Category

ENVIRONMENTAL WINDS STUDY

Number of test locations

Reference height (full scale)

TEST CONFIGURATION(S)

Configuration A

Configuration B

Configuration C

1:300
430 m

Open Country/Water approach (0° - 67.5°
Built-up environment approach (90° — 337.5°)

24

150 m

Site and surroundings as they currently exist and any/all
approved or under construction developments within the
modelled test radius as shown in Figure 3a (top).

Configuration A with the Initial proposed scheme, as
shown in Figure 3a (middle).

Configuration A with the Affordable Housing Scheme, as
shown in Figure 3a (bottom)
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2. Methodology

WIND TUNNEL MODEL

The anticipated wind conditions around the project site were evaluated through wind tunnel testing of a
1:300 scale model of the development and surrounding area. This scale allowed for an adequate portion
of surrounding developments and terrain to be included within an approximately 430 m radius of the site
and all the relevant building details to be modelled accurately. The boundary-layer wind conditions
beyond the modelled area were appropriately simulated in one of CPP’s wind tunnels (see Appendix A).
The models were mounted on the turntable, located near the downstream end of the wind tunnel test
section, allowing rotation of the modelled area for examination of wind speeds from any approach wind
direction.

Photographs of the test and surrounds models installed in the wind tunnel are given in Figure 3.

MEASUREMENT POINTS

For this study, wind speed measurements were recorded at 24 locations to evaluate pedestrian wind
comfort and safety in and around the project site, as presented in Figure 5.

Wind speed 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, at outdoor recreation areas and terraces.

The hot-film signal was sampled for a period corresponding to one hour in full scale. All velocity data
were digitally filtered to obtain the two to three second running mean wind speed at each point; this is the
basis for the various acceptability criteria. These local wind speeds, U, were normalised by the tunnel
reference velocity, U,er. Mean and turbulence statistics were calculated and used to calculate the
normalised effective peak gust using:

Upk U+ g Upms

Ure f B Ure f

’

Where the peak factor g is equal to 3 for a 3-second gust, and 3.6 for a 0.5-second gust.

The mean and gust equivalent mean wind speeds relative to the free stream wind tunnel reference wind
speed (wind speed ratio) at a full-scale elevation of 150 m are plotted in polar form in Appendix B. The
graphs show the directional magnitude of the wind speed ratio from where the wind was blowing from.
The polar 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.

The measured local wind speeds were combined with wind climate data described in the following section
to allow assessment of the pedestrian wind environment.

cppwind.com
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Figure 3a: Photographs of Wind Tunnel Test and Surrounds Model looking south — Configurations A (top), B (middle), and
C (bottom)
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Site

Figure 3b: Photographs of Wind Tunnel Test Model, Configurations A (top), B (middle), and C (bottom)
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WIND CLIMATE

The measured wind speed data were normalized to an approach reference wind speed and then combined
with a climatological model (wind frequency and direction) derived from data measured at a standard
height of 10 m at Sydney International Airport. The project site is located approximately 10 km to the
north-north-east of the anemometer that provides the best source of historical wind data for the project.

The measured data are portrayed in the wind rose in Figure 4. The arms of the wind roses point in the
direction from where the wind is blowing from, the width and colour of the arm represent the wind speed,
and the length of the arm indicates the percent of the time that the wind blows for that combination of
speed and direction. These data were then adjusted to the site location using an analytical method to
account for the exposure of the project site for each direction.

The distribution and frequency of winds on an annual basis were analysed to assess the project with
regards to wind comfort and safety. As can be seen from the wind rose in Figure 4, winds from the north-
east, south, and north-west quadrants are predominant. The locations tested around the development site
may be susceptible to winds from these directions, depending on the relative position of the location
tested to the geometry of the proposed development and surrounds.

Sydney Airport 10.3

Corrected to Open Country terrain
Annual, 6am-10pm
1995-2022

Calm 0.6 %

Velocity (m/s)
HO0-2
-4
E4-6

57 16-8
U [ 8 - 10

I 10 - 15
. >15

Figure 4: Probability of Wind Speeds by Direction — Sydney International Airport (1995 — 2022, All Hours)
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WIND ASSESSMENT CRITERIA

To enable a quantitative assessment of the wind environment, the wind tunnel data and climatological
model are combined to calculate wind speeds for comparison with pedestrian wind comfort and safety
criteria at each test point.

A number of researchers have suggested quantitative methods for assessing wind comfort and safety
based on wind tunnel data and local climate statistics. CPP uses a modified form of the widely-accepted
pedestrian-level wind criteria developed by Lawson (1990). Lawson'’s criteria are divided into separate
categories of comfort and distress (safety). The comfort criteria allow planners to assess the usability, with
respect to the wind environment, of different locations for various purposes, such as for long-duration
activities (e.g., sitting at an outdoor café) or strolling on walkways.

Lawson'’s criteria are based on wind speeds exceeded 5% of the time, and are described as categories for
comfort ranging from ‘Pedestrian Sitting’ to ‘Business Walking’, allowing planners to judge the usability of
locations for various intended purposes. The criteria also include a distress rating, for safety assessment,
which is based on occasional (once or twice per year) wind speeds, to identify locations where wind
speeds may be hazardous to pedestrians.

The categories and criteria are specified in Table 4.

Table 4: Wind Comfort and Safety criteria (after Lawson, 1990)

COMFORT RATING Uequiv* DESCRIPTION

Calm / light breezes suitable for outdoor restaurant uses,

Dining** <2m/s .
seating areas.
o Calm or light breezes suitable for long duration seatin
® Sitting >2-4 m/s 9 zes st g qurat ng
areas, and other amenities.
. Gentle breezes suitable for sitting for shorter periods,
Standing >4-6 m/s main entrances and bus stops where pedestrians may

linger.

Moderate winds appropriate for window shopping and

O Pedestrian Walking >6-8 m/s .
strolling along a downtown street, or park.

O Relatively high speeds that can be tolerated if one’s

Business Walking >8-10m/s objective is to walk, run, or cycle.

Strong winds unacceptable for all pedestrian activities;

o Uncomfortable >10 m/s ) e ] .
wind mitigation is typically required.

*Uequiv = Max (Umean, Ucust / 1.85), based on an annual exceedance of 5% (~8 hours / week) assessed
over all hours.

** For regular outdoor dining, and in semi-enclosed spaces, it has been the experience of CPP that the
comfort rating of Sitting may be windier than desired and a comfort criterion of 2 m/s or less may be
more applicable.

cppwind.com
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SAFETY RATING Ueouiv* DESCRIPTION
Q Pass <15 m/s Meets wind safety criterion.
Able-Bodied >15-20 m/s Acceptable where only able-boglied people wou%d be
expected; not acceptable for frail persons or cyclists
O Excessive wind speeds that can adversely affect a

Fail >20 m/s pedestrian’s balance and footing. Wind mitigation is
often required.

* Ugquiv = Max (Umean, Usust / 1.85), based on an annual exceedance of 0.022% (~2 / year or 1/ season)
assessed over all hours.

Pedestrians’ perception of wind can often be subjective and vary depending on regional difference in wind
climate and thermal conditions, as well as by individual. Calibration to the local wind environment should
be taken into account when evaluating predicted wind comfort conditions. Note that the ratings of
'Uncomfortable' and ‘Safety’ are the words of the published wind criteria and applicability may vary by
project and location.
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3. Results

A summary of the assessed comfort and safety ratings for each test location is given in Table 5. The
results of the study are graphically presented in Figure 5 and Figure 6 in which measurement locations are
displayed on a site plan and colour coded to denote the predicted wind comfort and safety rating. The
number (XX.Y) combines the location identifier (XX) and the test configuration (.Y): XX.1 existing, XX.2
Initial Proposed, and XX.3 Affordable Housing. The central and outer ring colours indicate the comfort
rating and safety rating respectively.

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
B. These plots include directional criterion lines for the Lawson comfort levels to provide additional
information regarding directional sensitivity at each location.

In general, wind conditions comfortable for Sitting and Standing are considered appropriate for areas such
as entrances where pedestrians are likely to gather for longer durations, while wind conditions
comfortable for Pedestrian Walking are more appropriate for sidewalks where pedestrians are actively in
transit. Locations rated as Uncomfortable are generally less suitable for most pedestrian activities and
wind control solutions are often sought. Whether mitigation is needed at a location depends upon the
intended pedestrian use of the location. Although conditions may be classified as acceptable, there may be
certain wind directions that cause regular strong events.

Satisfaction of the safety rating is generally required for areas accessible to the general public. A rating of
‘Able-Bodied’ may be acceptable for areas with managed access or where pedestrians are unlikely to be
present under adverse conditions. Mitigation measures are generally required to address any locations
deemed to fail the safety assessment.

cppwind.com
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Table 5: Summary of wind comfort and safety assessment results

Description /
Location

Wind Tunnel Results

Comfort rating, 5% exceedance wind speed (nv/s)

Safety rating, 0.022% exceedance wind speed (nmv/s)

Surrounds

Site Edges

O 0 NN U bk~ W N

Central Plaza

24

Average (1-18, -6)

Configuration

Existing Proposed - Low Proposed - High

6.3 6.2 6.4

Configuration

Existing Proposed - Low Proposed - High

LEGEND

Comfort Criteria
Outdoor Dining
Pedestrian Sitting
Pedestrian Standing
Pedestrian Walking
Business Walking

Uncomfortable

Safety Criteria

_ Passes safety criteria

Able bodied

_ Fails safety criteria
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4. Discussion

GENERAL CONDITIONS

Pedestrian level winds in Sydney tend to be governed by exposure to prevailing winds from the north-
east, south or west. In general, slightly stronger local winds are found near street block corners, or in more
open areas such as large parks, while milder areas are available where the nearby buildings can provide
shielding from these prevailing wind directions.

In the street-level areas surrounding the site (Locations 1-6, Figure 5 to Figure 7) comfort conditions are
generally classified as Pedestrian Standing or Pedestrian Walking, with the exception of Location 2, which
is classified as uncomfortable caused by the large building massing on William Street between Forbes and
Bourke Streets to the immediate west of the site. The proposed development improves the wind
conditions at the site by reducing the impact of winds from the north-east. Location 5.1 has slightly milder
conditions and is rated as Pedestrian Sitting.

The proposed site has little measurable impact on the wind conditions in the surrounding area.

Location 2 exceeds the Lawson safety criterion, recording an Able-Bodied rating in all configurations.

SITE PERIMETER

The comfort and safety ratings along Forbes, William, and Dowling Streets, Locations 7 to 18, are
presented in Figure 5 to Figure 7. In general, they are similar to the wind conditions in surrounding areas
being classified as suitable for Pedestrian Standing or Walking.

In general, the proposed development makes little difference to the wind conditions around the site edges,
with the exception of Locations 9, 13, 17, and 18. These locations are at the ends of new pedestrian
thoroughfares in transient areas. In these cases, the proposed site tends to increase the local wind speed
through pressure-driven flow during winds from the north-east. These winds are temperature driven and
typically occur in summer afternoons, and can provide some thermal comfort. The Lawson wind comfort
classification moves from Pedestrian Standing to Pedestrian Walking, hence the measured comfort
conditions are considered suitable for the intended use of the space. All of these locations pass the safety
criterion.

At Locations 10 and 11, strong wind conditions are caused by winds from the south-west quadrant being
channelled along William Street by the existing buildings and accelerating into Forbes Street. Wind
conditions improved in Configurations B and C for comfort and safety (particularly Location 10), due to the
shielding offered to winds from the south-west by the awning along the corner of William Street and
Forbes Street, as well as the building massing for winds from the north-east. In Configuration C, the larger
building massing creates slightly stronger wind conditions for winds from the north by channelling the
flow through Forbes Street concentrated at ground level. In Configurations B and C, Location 11 is
classified as suitable for Pedestrian Walking, and Location 10 is considered Uncomfortable in
Configuration C, which is similar to the existing wind conditions.

From a safety perspective, Location 10 is classified as Able-Bodied rating in the existing configuration and
Configuration B, while Location 11 marginally exceeded the safety criterion in the existing configuration.
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CENTRAL PLAZA

Wind conditions within the new open central plaza to the north of the site are shown in Figure 6 and
Figure 7 (Locations 19-24). Wind comfort levels in this area were milder than in the surrounding area, due
to shielding from the courtyard massing of the proposed development. The comfort classification in the
area is between Pedestrian Sitting and Pedestrian Standing. The increased height of the south-eastern
building in Configuration C increases flow into the plaza, with comfort classifications as suitable for
Pedestrian Standing. All locations pass the Lawson safety criterion.

APPLICABILITY

Testing was performed without landscaping to provide a worst-case assessment. Heavy landscape
planting typically reduces wind speeds by less than 10% and in general should not be relied upon to
mitigate strong winds due to variation in size and foliage and difficulty in accurate modelling. Further, trees
or other plantings may pose a safety risk if damaged during high winds.

The results presented within this report are based on the 3D model, 240918 — Model to CPP.3dm,
received by CPP on 18 September 2024 for Configuration B, and the 3D drawing, H180W - Massing
Model for Wind Testing.dwg, received by CPP on 1 May 2025 for Configuration C. If significant changes to
the design of the development have occurred beyond these dates or new information regarding the status
of surrounding buildings becomes available, it is recommended that CPP be contacted to evaluate the
impact of any changes.

5. Conclusion

CPP has conducted a wind tunnel study to quantify the impact of the proposed 180 William Street
development on the pedestrian-level wind environment. In general, most pedestrian-accessible areas
around the site are assessed as suitable for Pedestrian Standing or Pedestrian Walking under the Lawson
comfort criteria. These wind conditions are typical of the surrounding areas and considered appropriate for
the intended use of public domain spaces. Calmer wind conditions are available within the central plaza
area to the north of the site.

In general, the proposed development has little impact on the measured wind conditions in and around the
site. From an equivalence perspective, Configurations B and C marginally improved and worsened the
wind conditions respectively compared with the existing conditions.

Three locations on the south-west corner of the site exceeded the Lawson safety criterion in the existing
configuration and rated for Able-Bodied pedestrians. With the inclusion of the proposed development, the
safety wind conditions around this corner improved, with only two exceedances for the Initial
configuration, and a single exceedance for the Affordable Housing configuration. All other locations
passed the Lawson safety criterion.
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Appendix A — Wind Tunnel Test Facilities

The wind tunnel testing was performed at the CPP wind engineering laboratory in Sydney, Australia.
Specifications for the wind tunnel used for this project are given in Figure A2.

The mean velocity profile approaching the modelled area for each direction has the form:

n

U z

U ref Zyof

in which U is the mean velocity at height z, Urer is a reference wind speed at reference height zw.r, and n is a
constant which depends on the characteristics of the upstream roughness for each direction.

Mean velocity and turbulence intensity profiles for the boundary layer flow approaching the model are
shown in. The turbulence intensities are appropriate for the approach mean velocity profiles selected.
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Figure Ala: Mean wind speed (L) and turbulence intensity (R) profiles approaching the model, Open Water approach
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Figure Alb: Mean wind speed (L) and turbulence intensity (R) profiles approaching the model, Built-up approach

CPP SYDNEY WIND TUNNELS

DIMENSIONS

Test section length 21m
Test section width 3m
Ceiling height 2.4 m
DRIVE SPECIFICATIONS

Total power 110 kW

Type of d

rive

Single Axle motor/12 blade axial fan

Speed Control

Variable frequency drive

FLOW CHARACTERISTICS

Mean Velocity

0to 20 m/s

Boundary-layer thickness*

1.2 m (nominal)

Turbulence

About 2% at entrance to test section

Longitudinal pressure gradient

Zero by blockage tolerant roof
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Appendix B

LOCATION 1.1

W mean

[JGEM

% of time in excess of wind speed V

V(m/s) | MEAN GEM | COMBINED
2 2165 5003 5003
4 283 7.19 719
6 031 0.65 0.65
8 0.02 0.06 0.06
10 0.00 0.00 0.00

LOCATION 1.3

THRESHOLD

=—Uncomfortable
Ped. Walking

~Ped. Standing

=——Ped. Sitting

Comfort B -
[[s% | mean | eem | |
(Vv [ 34 | a3 | 43

|Rating | Pedsiting | Ped Standing | Ped Standing

|
|

% of time in excess of wind speed V.

LOCATION 1.2

V(m/s) | MEAN GEM | COMBINED
2 2251 48.03 4803
4 323 935 935
6 0.41 123 123
8 0.03 0.15 015
10 0.00 0.01 001

CPP

- Directional wind results

THRESHOLD

= Uncomfortable
Ped. Walking

~Ped. Standing

=——Ped. Sitting

Comfort - o

| % | mean | Gem | comsineo|
(vews [ 34 | 46 | 46 |
| Rating | Pedsiting | Ped Standing | Ped Standing |

THRESHOLD
W mean
[]GEM == Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
wi E
Comfort
% of time in excess of wind speed V [ % | mean | Gem | |
V(m/s) | MEAN GEM | COMBINED (veva [ 30 T a3 [ 43 |
2 2178 4362 552 \ Rating | PedStting | Ped Standing [ Ped Standing |
4 1.55 7.75 775
3 009 065 065
8 000 005 005
10 0.00 000 0,00
cppwind.com
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LOCATION 2.1 mresioo  LOCATION 2.2

W mean W mean
[C]GEM = Uncomfortable CIGEM
Ped. Walking
~—Ped. Standing
™ —Ped. Sitting
w

| |
u u
8 Comfort
o o ]
% of time in excess of wind speed V' (% | mean | eem | | % of time in excess of wind speed V
Vim/s) | MEAN | GEM (Voo 104 | 50 [ 104 | [yimm| mean | Gem
2 6621 7257 7386 [Ravng: [Oneomionaple] Bor Wty [Upeombotablel: |3 6007 67.3 §7.78
4 45.14 4448 4754 D 2043 4204 G353
6 2955 25.16 3050 G 2573 2456 2754
s 1573 938 1597 s 1160 950 1248
0 656 281 660 10 448 303 a7
LOCATION 2.3 THRESHOLD
W mean N
C1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting

8 Comfort

% of time in excess of wind speed V | % | mean | Gem | |
V(m/s) | MEAN GEM (vova[ 99 [ 93 [ w0 |

WIND ENGINEERING
CONSULTANTS

CPP

THRESHOLD

=—Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

Comfort

| 5% | meaN | Gem | comsinep|
(Vevs | s7 | a1 98|
[Tating | #5r Wating | B vioing | Bur wating |

2 6261 102 7170 ‘ Rating | Bus Walking | Bus Walking [u.(.,mm.bk[
4 4067 4269 4447
6 25.54 24.30 27.10
8 1245 10.15 1332
10 492 355 525
cppwind.com 27
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LOCATION 3.1 mresioo  LOCATION 3.2 THRESHOLD
N
Ez::: = Uncomfortable E’é‘:‘" =—Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting

w E
J Cortert_ S Comfert N

% of time in excess of wind speed V' (% | mean | eem | | ®otime n eiosss of wind spsed ¥ | 6% | mean | cem | comsineo|
V(m/s) | MEAN GEM [Veva] 58 | 68 [ 65 | yimws| mean GEM (Vs | 52 59 60|

2 2959 6322 6369 | Rating | PedStanding | Ped Walking | Ped Walking | ™ 2267 5803 5824 | Rating | PedStanding | Ped Standing | Ped Standing |

4 1925 3075 3159 4 12.14 2269 2303

3 476 951 022 i3 277 286 502

8 089 172 197 8 0.40 073 076

10 0.14 023 028 0 006 010 X"
LOCATION 3.3 THRESHOLD

W mean N

[ GEM == Uncomfortable

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

% of time in excess of wind speed V (% | mean | eem | |
V(m/s) | MEAN GEM | COMBINED (Vs [ 51 5.7 57|

2 577 6145 5158 [“Rating [P Standing | Ped Standing | Ped Standing |

4 13.16 2076 2058

6 237 206 an

8 028 054 055

10 003 0.06 0,06
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LOCATION 4.1 mrestore  LOCATION 4.2 THRESHOLD
W mean LJ W mean LJ
CI1GEM ==Uncomfortable CI1GEM =Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
Comfort . . Comfort ) .
% of time in excess of wind speed V' (% | mean | eem | | Seoftien eioess ot wind speed v (% | mean | eem | |
V(ms) | MEAN | GEM [Vwa [ 60 67 65| [vimm | mean | Gem |V [ s2 62 62 |
2 67.07 7482 7552 | Rating | PedStanding | Ped Waiking | Ped Walking | 2 S407 e652 e | Rating | PedStanding | Ped Watking | PeaWoking |
4 2375 3358 3418 4 1590 27.78 2778
3 522 9.00 927 6 222 651 651
s 036 182 198 D 014 082 082
0 0.16 028 032 10 001 0.06 006
LOCATION 4.3 THRESHOLD
W mean
CI1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
w E
Comfort .
% of time in excess of wind speed V' | % | mean | Gem | |
V(m/s) | MEAN GEM [Vvs | 50 61 61|
z . Tod P “Rating | P Standing | Ped Walking | Pea Woking |
4 1255 2329 2341
3 244 557 564
8 034 083 085
0 003 007 007
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LOCATION 5.1 mmesioo  LOCATION 5.2 THRESHOLD
N
E z::: = Uncomfortable E 2::: == Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting

8 Comfort - )
% of time in excess of wind speed V' (% | mean | eem | | &iottime in eiosss of wind speed v
V(m/s) | MEAN GEM [Vewa [ 25 T 40 | 40 | "vws| mean GEM
2 17.00 3619 3619 [Rating | PedSiting | PedStting | PedSating | 2 2545 4608 2608
4 064 B 57 4 1.85 841 841
3 0.00 021 021 6 003 056 056
8 0.00 000 000 8 000 003 003
10 0.00 0.00 0,00 10 0.00 0.00 000
LOCATION 5.3 THRESHOLD
W mean N
C1GEM =—Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting

E
Comfort ) . .
| % | mean | Gem | |
(Vs [ 34 24 |
|

‘ Rating | PedStting | Ped Standing [deSkIndmg

w E
s Comfort -
% of time in excess of wind speed V (% | mean | eem | |
V(m/s) | MEAN GEM | COMBINED (Vs [ a4l 52 s2 |
2 39.69 52.92 5202 ‘ Rating |PedStnndmg'PedSundmg[Fsﬂit-ndmg’
4 578 1491 1491
3 026 240 240
8 000 014 012
10 0.00 001 001
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LOCATION 6.1 mressioro  LOCATION 6.2 THRESHOLD
W mean L W mean L
CI1GEM = Uncomfortable CI1GEM == Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
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8 Comfort 8 Comfort
% of time in excess of wind speed V. % | mean | oem | comsine| % of time in excess of wind speed V. (% | mean | oM [cc |
V(m/s) | MEAN GEM [Vewa [ 44 T 55 | 55 | "vws| mean GEM [Vewa [ 43 [ 52 | sz |
2 TS oo e [TRating [P Standing | Ped Standing | Ped Standing | 5 630 FeT e [Rating [P Standing | Ped Standing | Ped Standing |
4 642 14.26 1442 4 6.09 1282 1294
6 177 266 276 6 2.00 257 269
8 0.20 025 0.28 8 028 028 032
10 001 002 002 10 002 002 002
LOCATION 6.3 THRESHOLD
W mean
CI1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting

w E
Comfort .

% of time in excess of wind speed V' | % | mean | Gem | |

V(m/s) | MEAN GEM (Viws | 39 49 s |
2 2579 5046 ‘ Rating | Ped Sating [Pedshndmg [ndsmd-..gr
4 491 1149
6 080 160
8 0.04 0.07
10 0.00 0.00

cppwind.com
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180 WILLIAM STREET CPP WIND ENGINEERING
CONSULTANTS
LOCATION 7.1 mrestore  LOCATION 7.2 THRESHOLD
W mean LJ W mean
C1GEM ==Uncomfortable CIGEM = Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
J Cortert_ S Comfert N
% of time in excess of wind speed V' (% | mean | eem | | ®otime n eiosss of wind spsed ¥ | 6% | mean | cem | comsineo|
V(m/s) | MEAN GEM [Vewa [ 35 T 48 | 46 | [y | mean GEM | Vioa [ 35 51 51|
2 2621 5210 52.10 [ Rating | PedSitting | Ped Standing [ Ped Standing | 2 2553 2768 288 | Rating | PedSiting | Ped Standing [ Ped Standing |
4 1.80 1182 182 4 251 1336 1336
3 003 124 12 6 006 203 203
8 000 007 007 8 000 0.15 015
10 0.00 0.00 0,00 10 0.00 000 000
LOCATION 7.3 THRESHOLD
W mean L]
CI1GEM =—Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting
w E
s Comfort -
% of time in excess of wind speed V (% | mean | eem | |
V(m/s) | MEAN GEM | COMBINED (Vs [ 28 43 3|
2 1857 2315 55 |Rating | Pedsiting | Ped Standing | Ped Standing |
4 043 7.90 790
6 001 050 050
8 0.00 002 002
10 0.00 0.00 0,00
cppwind.com
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CONSULTANTS
LOCATION 8.1 mmesioo  LOCATION 8.2 THRESHOLD
W mean LJ W mean LJ
CI1GEM ==Uncomfortable CI1GEM =Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
Comfort . . Comfort ) .
% of time in excess of wind speed V' (% | mean | eem | | Seoftien eioess ot wind speed v (% | mean | eem | |
V(m/s) | MEAN GEM [Vwa [ 38 55 55| [vmm) | mEAN GEM [V [ 48 65 65 |
2 2962 5425 5435 | Rating | PedSiting | Ped Standing [ Ped Standing | 2 4186 187 6187 [Rating [P Standing | Ped Walking | Ped Waking |
4 415 1646 1646 4 1078 2527 2527
3 028 321 321 6 170 7.26 726
8 002 039 039 8 021 132 132
10 0.00 0.04 004 10 002 020 020
LOCATION 8.3 THRESHOLD
W mean
CI1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
w E
Comfort .
% of time in excess of wind speed V' | % | mean | Gem | |
V(m/s) | MEAN GEM (Vs [ a3 57 57|
2 TS ) e [TRating [P Standing | Ped Standing | Ped Standing |
4 7.64 2216 2216
6 049 4.00 400
8 001 041 041
10 0.00 0.03 003
cppwind.com
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180 WILLIAM STREET CPP WIND ENGINEERING
CONSULTANTS
LOCATION 9.1 mrestore LOCATION 9.2 THRESHOLD
W mean N W mean LJ
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting

w E
Comfort Comfort
- . | — —
% of time in excess of wind speed V' (% | mean | eem | | % of time in excess of wind speed V (% | mean | eem | |
V(m/s) | MEAN GEM [V [ a4 55 55| [vims) | MEaN GEM [ Vs [ 58 6.7 67 |
2 2492 2009 2009 | Rating | PedStanding | Ped Standing [ Ped Standing | 2 2937 rvvi) v [Rating [P Standing | Ped Walking | Ped Walking |
4 727 1429 1429 4 1761 2930 2030
6 0.98 337 337 6 465 897 897
8 0.04 0.36 0.36 8 0.72 178 1.78
10 0.00 0.02 002 10 0.09 026 026
LOCATION 9.3 THRESHOLD
W mean
C1GEM == Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting
w E
Comfort.
% of time in excess of wind speed V %) | MEAN | GEM | |
V (m/s) MEAN GEM COMBINED V (m/s) | 65 7.2 72 ‘
2 56.61 67.37 67.38 Rating | Ped Walking | Ped Walking | Ped Walking ‘
4 23.02 3178 3179
6 7.21 10.96 1097
8 145 244 244
10 025 037 038
cppwind.com
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CPP REPORT 20269

180 WILLIAM STREET WIND ENGINEERING

CPP

CONSULTANTS
LOCATION 10.1 mresioo  LOCATION 10.2 THRESHOLD
W mean LJ W mean LJ
CI1GEM ==Uncomfortable CI1GEM =Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
s Confort 4 i s Comfart
% of time in excess of wind speed V' (% | mean | eem | | &iottmen eiosss of wird spaed V. (5%) | MEAN | GEM |
V(m/s) | MEAN GEM [Vewa [ 77 T 80 | 82 | ‘vws| mean GEM Vimm |80 [ 77 82|
2 5700 T e [TRating | Ped Walking | Ped Walking | Bus Walting | 5 820 0 e Rating | Bus Welking | Ped Vialking | Bas Visling |
4 2906 3655 3703 4 27.24 3717 3747
6 12.18 1643 17.30 6 993 15.70 1619
8 447 520 597 8 353 473 510
10 153 127 1.80 10 107 114 135
LOCATION 10.3 THRESHOLD
W mean LJ
CI1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
w E
s Comfort
% of time in excess of wind speed V' (5% | MEAN | GEM | comeinep|
V(m/s) | MEAN GEM Vims | 80 77 82|
2 6048 68.96 5928 Rating ‘ Bus Walking | Ped Wzlking [ Bus Walking ‘
4 3174 3584 3653
3 1299 1424 1523
8 337 373 a7
10 054 063 073
cppwind.com 35
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CONSULTANTS
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LOCATION 11.1

W mean
O GEM

% of time In excess of wind speed V'

V(m/s) | MEAN GEM
2 6132 7532 7542
4 2248 37.80 3792
6 8.94 1395 1423
8 3.06 472 283
10 0.82 126 135

LOCATION 11.3

mresioo  LOCATION 11.2

W mean

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

[JGEM

Comfort
1 1 1

(% | mean | eem | | % of time in excess of wind speed V

Ve [ 71 78 79| [Vm/m | MEAN | GEm

[Rating | Peavioiing | PedWoiing [ Pedwomng | ~— 3 graa 7302 -
4 | 2004 | 3489 35
6 453 10.94 10.96
8 079 231 233
10 on 036 0.36

THRESHOLD

=—Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

Comfort

| 5% | MEaN | GEm | comsineo|
(Vs | 58 74 7|
| Rating | Ped Standing | Ped Walking |"Ped Walking |

THRESHOLD
W mean
[JGEM =—Uncomfortable
Ped. Walking
~Ped. Standing
=—Ped. Sitting
w E
Comfort
% of time in excess of wind speed V' (5%) | MEAN GEM
V(m/s) | MEAN GEM | COMBINED V (m/s) 72 74 77
2 7176 75.74 7705 Rating | Ped Walking | Ped Walking | Fed Walking
4 3269 3861 4026
6 1038 1328 1442
8 248 283 346
10 042 040 0358
cppwind.com
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180 WILLIAM STREET WIND ENGINEERING

CPP

CONSULTANTS
LOCATION 12.1 mresioo LOCATION 12.2 THRESHOLD
W mean L W mean L
CI1GEM = Uncomfortable CI1GEM == Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting

/
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% of time In excess of wind speed V'

V(m/s) | MEAN GEM
2 5052 64.05
4 19.02 28.04
6 594 876
8 166 2,06
10 045 038

LOCATION 12.3

W mean
O GEM

% of time In excess of wind speed V'

Comfort .

6% | mean | em | | % of time in excess of wind speed V-

(Viws [ 62 68 0 v | meAn GEM

[TRating | P Welking | Ped Walking | PedWating | 3 w001 o =
2 137 2409 2426
6 489 7.87 831
8 172 228 252
10 048 053 3

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

——Ped. Sitting

E
Comfort
(5%) | MEAN | GEM | COMBINED|
Vimss) | 43 53|

B
Rating ‘ Ped Standing |m Standing [peasnndmg|

V(m/s) | MEAN GEM
2 31.07 52.10
4 661 11.88
6 0.92 251
8 0.09 047
10 0.01 0.10

cppwind.com

| Rating | Ped Standing | P=d Stardie [PedSianding | |
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180 WILLIAM STREET CPP WIND ENGINEERING
CONSULTANTS
LOCATION 13.1 mresioo LOCATION 13.2 THRESHOLD
W mean LJ W mean
CI1GEM ==Uncomfortable CI1GEM =Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
s Comfort i Comfort ) B
% of time in excess of wind speed V' (% | mean | eem | | &iottmen eiosss of wird spaed V. L% | mean | eem | |
V(m/s) | MEAN GEM [Vewa [ 55 [ 60 | 60 | ‘vws| mean GEM |[Vewa [ 53 [ 60 60|
2 2536 073 w082 | Rating | PedStanding | Ped Standing [ Ped Walking | 2 YTRD) =561 T [Rating [P Standing | Ped Standing | Ped Standing |
4 1485 2326 2346 4 11.27 1871 7891
6 3.80 507 534 6 3.00 508 517
8 088 092 1.05 8 045 094 098
10 017 013 018 10 003 007 0.08
LOCATION 13.3 THRESHOLD
W mean L]
CI1GEM == Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting
w E
s Comfort
% of time in excess of wind speed V % | meaN | GEm | |
V(m/s) | MEAN GEM | COMBINED Vi | 74 | vz | e |
2 49.75 61.13 6130 Rating | Ped Welking | Ped Welking [ Ped Welking ‘
4 19.80 2326 2562
6 845 903 942
8 224 242 240
10 038 031 039
cppwind.com
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CPP REPORT 20269
180 WILLIAM STREET

LOCATION 14.1 LOCATION 14.2

THRESHOLD
W mean N W mean
C1GEM = Uncomfortable C1GEM
Ped. Walking
~—Ped. Standing
—Ped. Sitting

8 Comfort

% of time in excess of wind speed V' (% | mean | eem | % of time in excess of wind speed V.

1
|
[Vwa [ 48 [ 54 | se ; V(m/s) | MEAN GEM

V(m/s) | MEAN GEM
2 3806 5400 5201 [ Rating | Ped Sanding | Ped Standing | Ped Standing 2 2963 a7 4756
4 9.10 1559 1561 D 451 1130 1.6
3 237 334 336 3 137 203 245
8 061 078 079 s 036 029 047
10 0.09 013 013 10 006 0.03 007
LOCATION 14.3 THRESHOLD
W mean LJ
CI1GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting

CPP

WIND ENGINEERING

CONSULTANTS

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

Comfort_ -

[[s% | mean | aem | |

|[Viwvs | 39 49 50|
|

[TRating | Ped5iting | Ped Standing | P Standing

w E
s Comfort _
% of time in excess of wind speed V' | % | mean | Gem | |
V(m/s) | MEAN GEM [Vivs | a6 5.1 53|
2 2836 713 2720 ‘ Rating | Ped Standing | Ped Standing | Ped Standing |
4 741 12.32 1282
6 1.97 231 283
8 0.46 035 0.56
10 007 004 008
cppwind.com
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CONSULTANTS
LOCATION 15.1 mresioo LOCATION 15.2 THRESHOLD
W mean LJ W mean
CI1GEM = Uncomfortable CIGEM =—Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
s Comfort 4 Comfort ) -
% of time in excess of wind speed V 6% | mean | cm | | %66 time In excess of wind speed ¥ | 6% | mean | cem | comainen|
V(m/s) | MEAN GEM [Vwa [ 68 65 71| vms | MEAN GEM | Ve [ 63 67 67|
2 a3 6148 20 | Rating | PedWalking | PedWalking | Ped Walking | 2 2475 5677 5695 | Rating | Ped Walking | Ped Walking | Ped Waking |
4 17.81 2397 2535 4 1991 24.39 2463
6 7.64 747 945 3 670 843 858
8 296 131 320 0 118 154 158
10 0398 011 1.00 10 011 019 020
LOCATION 15.3 THRESHOLD
W mean L
C1GEM == Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting
w E
s Comfort
% of time in excess of wind speed V' %) | MEAN GEM | COMBINED
V(m/s) | MEAN GEM | COMBINED V (m/s) 60 64 65
2 2196 3132 3138 Rating | Ped Standing | Ped Walking | Ped Walking
4 1164 1576 1582
6 414 571 583
8 1.00 152 157
10 020 029 031
cppwind.com
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CPP REPORT 20269
180 WILLIAM STREET

LOCATION 16.1

W mean
O GEM

% of time In excess of wind speed V'

V(m/s) | MEAN GEM
2 49.22 55.66 56.74
4 18.56 21.60 2324
6 7.06 638 8.45
8 241 0.88 252
10 061 0.07 063

LOCATION 16.3

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

W mean
O GEM

LOCATION 16.2

Comfort
- 1 1 . 1

(% | mean | eem | | % of time in excess of wind speed V

[Vims | 66 63 65 | [v(ms| MEAN GEM

‘ Rating | Ped Walking | Ped Walking [ Ped Walking r 2 3116 4756 2756
4 340 1272 172
6 007 44 T4k
8 0.00 0.06 0.06
1 0.00 0.00 000

WIND ENGINEERING
CONSULTANTS

CPP

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

E
Comfort_ -
[[s% | mean | aem | |
(Vs | 37 29 |
|

[TRating | PedSiing | Ped Standing | P Standing

THRESHOLD
W mean
O GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
w E
Comfort .
% of time in excess of wind speed V' | % | mean | Gem | |
V(m/s) | MEAN GEM [vvs [ 51 62 63 |
2 53.88 67.53 763 ‘ Rating | Ped Stending | Ped Walking | Ped Walking r
4 1391 2601 2614
3 235 645 649
8 0.36 1.01 1.02
10 005 014 01a
cppwind.com 41
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180 WILLIAM STREET CPP WIND ENGINEERING
CONSULTANTS
LOCATION 17.1 mresiore  LOCATION 17.2 THRESHOLD
N
Ez::: — Uncomfortable Eg‘;‘: = Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting

w E
8 Comfort - Sk R
% of time in excess of wind speed V' (% | mean | eem | | Seoftien eioess ot wind speed v L% | mean | eem | |
V(m/s) | MEAN GEM [Vewa [ 45 T 55 | 56 | "vws| mean GEM |V [ 60 64 66|
2 3955 5174 5242 ‘ Rating IPed Standing [ Ped Standing [ngd Snndmgr 2 5374 6454 6458 ‘ Rating | Ped Walking ' Ped Walking [ Ped Walking I
4 835 1765 18.60 4 16.19 2197 2236
6 121 219 282 6 531 698 747
s 005 014 018 D 164 159 155
0 0.00 0.00 000 10 030 019 032
LOCATION 17.3 THRESHOLD
W mean L]
CI1GEM =—Uncomfortable
Ped. Walking
~Ped. Standing
=——Ped. Sitting
w E
s Comfort -
Kof e jn evoess of Wi speed V. (% | mean | eem | |
V(m/s) | MEAN GEM | COMBINED | Vv | 61 65 66 |
2 5445 67.04 718 ‘ Rating | Ped Walking I Ped Walking [ Ped Walking ’
D 1896 2464 2503
6 560 751 504
0 163 155 202
10 031 0.18 035
cppwind.com
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CPP REPORT 20269
180 WILLIAM STREET

LOCATION 18.1

W mean
O GEM

% of time In excess of wind speed V'

V(m/s) | MEAN GEM
2 25.00 4758 4758
4 3.16 1247 1247
6 0.11 1.53 153
8 0.00 0.09 009
10 0.00 0.00 0.00

LOCATION 18.3

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

W mean
O GEM

LOCATION 18.2

Comfort
c 1 1 - 1

6% | mean | em | | % of time in excess of wind speed V

(veva | 36 | 50 S0 | [vmm| Mean GEM

‘ Rating | PedStting | PedStanding [F:dsnndlngr 2 2632 6578 5578
4 7.98 2008 2008
3 086 297 297
8 0.07 024 024
10 001 001 001

WIND ENGINEERING
CONSULTANTS

CPP

THRESHOLD

= Uncomfortable
Ped. Walking

~—Ped. Standing

—Ped. Sitting

E
Comfort_ -
[[s% | mean | aem | |
| Vivs | a4 55 55|
|

[TRating | Pe3Stending | Ped Sanding | P Standing

THRESHOLD
W mean
O GEM ==Uncomfortable
Ped. Walking
~—Ped. Standing
——Ped. Sitting
w E
Comfort .
% of time in excess of wind speed V' | % | mean | Gem | |
V(m/s) | MEAN GEM [Viws | 58 66 66|
2 65.67 7593 76.10 ‘ Rating | Ped Stending | Ped Walking | Ped Walking r
4 21.87 31.04 3122
6 481 8.04 8.10
8 0.96 161 165
10 017 026 028
cppwind.com 43
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CONSULTANTS
LOCATION 19.2 mresioo  LOCATION 19.3 THRESHOLD
W mean LJ W mean L]
CI1GEM ==Uncomfortable CIGEM =—Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
Comfort . . . Comfort . o
% of time in excess of wind speed V' (% | mean | eem | | ®otime n eiosss of wind spsed ¥ | 6% | mean | cem | comsineo|
Vs | MEAN | GEM [V [ 25 40 | vimm | mean | Gem |V | 36 53 53|
2 12.08 30.76 3076 | Rating | PedSitting | Ped Standing [ Ped Standing | 2 2085 3768 3766 | Rating | PedSiting | Ped Standing [ Ped Standing |
4 0.16 550 550 4 281 1245 1245
6 000 030 030 3 007 292 292
8 000 001 001 0 000 032 032
10 000 000 0,00 10 000 001 001
LOCATION 20.2 mresioe LOCATION 20.3 THRESHOLD
W mean W mean
C1GEM =—Uncomfortable C1GEM =—Uncomfortable
Ped. Walking Ped. Walking
~Ped. Standing ~Ped. Standing
=——Ped. Sitting =—Ped. Sitting
w E
Comfort - Comfort -
% of time in excess of wind speed V |60 | mean | cem | | % of time in excess of wind speed v 6% | mean | cem | |
V(m/s) | MEAN GEM | COMBINED |V | 22 33 35 | (v | MEan GEM | comMBINED | Vv | 38 51 S
2 695 29.26 2926 | Rating | PedSitting | PedSitting | PedSating | 2 3026 5701 5701 | Rating | PedSiting | Ped Standing | Ped Standing |
4 012 178 178 4 423 1464 464
6 000 008 008 6 036 225 225
8 000 000 000 8 002 023 023
10 0.00 000 000 10 0.00 002 002
cppwind.com
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CONSULTANTS
LOCATION 21.2 mresioo LOCATION 21.3 THRESHOLD
W mean LJ W mean L]
CI1GEM ==Uncomfortable CIGEM =—Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
Comfort . . . Comfort . o
% of time in excess of wind speed V' (% | mean | eem | | ®otime n eiosss of wind spsed ¥ | 6% | mean | cem | comsineo|
V(m/s) | MEAN GEM [Vwa [ 30 42 2| [v(msm) | MEAN GEM |V [ 34 47 47|
2 1663 37.05 3705 | Rating | PedSitting | Ped Standing [ Ped Standing | 2 2279 2342 na | Rating | PedSiting | Ped Standing [ Ped Standing |
4 1.68 659 659 4 237 958 958
6 005 082 082 3 006 117 147
8 000 004 002 0 000 006 006
10 000 0.00 0,00 10 000 000 0.00
LOCATION 22.2 mresioe  LOCATION 22.3 THRESHOLD
W mean W mean
C1GEM =—Uncomfortable C1GEM =—Uncomfortable
Ped. Walking Ped. Walking
~Ped. Standing ~Ped. Standing
=——Ped. Sitting =—Ped. Sitting
w E
Comfort - Comfort -
% of time in excess of wind speed V |60 | mean | cem | | % of time in excess of wind speed v 6% | mean | cem | |
V(m/s) | MEAN GEM | COMBINED |V | 23 36 36| [vimsm | MmEan GEM | comBINED | Vv |30 44 oS |
2 9.89 3125 3125 | Rating | PedSitting | PedSitting | PedSating | 2 3020 12 yTXR) | Rating | PedSiting | Ped Standing | Ped Standing |
4 047 3.09 3.09 4 113 8.16 816
6 001 054 054 6 002 067 067
8 000 007 007 8 000 003 003
10 0.00 001 001 10 0.00 000 000
cppwind.com
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CONSULTANTS
LOCATION 23.2 mresioo LOCATION 23.3 THRESHOLD
W mean LJ W mean L]
CI1GEM ==Uncomfortable CIGEM =—Uncomfortable
Ped. Walking Ped. Walking
~—Ped. Standing ~—Ped. Standing
—Ped. Sitting —Ped. Sitting
w E
Comfort . . . Comfort . o
% of time in excess of wind speed V' (% | mean | eem | | ®otime n eiosss of wind spsed ¥ | 6% | mean | cem | comsineo|
Vs | MEAN | GEM [Vowa [ 26 39 39| vimm | mean | Gem |V | 36 5.1 51|
2 540 550 e [Rating | Pedsiting | Peaswing | Peasting | — T2 =0 e | Rating | PedSiting | Ped Standing | Ped Standing |
4 028 468 468 4 a2 1344 344
6 000 020 020 3 0.14 188 188
8 000 000 000 0 000 009 005
10 000 0.00 0,00 10 000 000 0.00
LOCATION 24.2 mresioe  LOCATION 24.3 THRESHOLD
W mean W mean
C1GEM =—Uncomfortable C1GEM =—Uncomfortable
Ped. Walking Ped. Walking
~Ped. Standing ~Ped. Standing
=——Ped. Sitting =—Ped. Sitting
w E
Comfort - Comfort -
% of time in excess of wind speed V |60 | mean | cem | | % of time in excess of wind speed v 6% | mean | cem | |
V(m/s) | MEAN GEM | COMBINED |V | 46 54 sS4 | [vimm | MmEan GEM | comMBINED | Vv | 43 52 Sa. |
2 3606 5236 5236 | TRating | Ped Standing | Ped standing | Ped standing | 2 578 5950 S | TRating | Ped Standing | Ped standing | Ped standing |
4 845 14.95 1495 4 7.76 1681 1681
6 163 308 308 6 063 208 208
8 013 035 035 8 003 0.2 012
10 001 003 003 10 0.00 000 000
cppwind.com



