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the Approved Hong Kong Polytechnic University (Phase 8) Development at the Junction of
Chatham Road South and Princess Margaret Road, Yau Ma Tei, Kowloon
under Application No. A/K2/184-2

1. Purpose and Background

1.1 This paper is to invite Members to consider the request from the applicant, the
Hong Kong Polytechnic University (HKPU), submitted on 1.6.2016 (Appendix 1)
for variation of approval conditions (a) and (b) of the planning permission under
Application No. A/K2/184-2. The applicant proposed to replace the proposed
‘underpass’ by ‘footbridge’ under the above approval conditions.

1.2 The concerned approval conditions (a) and (b) under No. A/K2/184-2 are
recapitulated below:

@) the submission of a risk assessment plan and contingency plan in relation
to the construction of the proposed underpass at Chatham Road South to
the satisfaction of the Director of Highways or of the Town Planning
Board (the Board); and

(b)  the design, implementation and maintenance of the proposed underpass to
the satisfaction of the Commissioner for Transport (C for T) or of the
Board.

The approval letter of Application No. A/K2/184-2 dated 18.5.2010 is at
Appendix I1I.

1.3 For background information, Application No. A/K2/184 for proposed education
institution and minor relaxation of maximum gross floor area (GFA) restriction
for the HKPU Phase 8 development, including the underpass proposal (Plan 2)
across Chatham Road South as the main pedestrian access for connecting the
existing HKPU main campus to the HKPU Phase 8 development, within the
“Government, Institution or Community (1) (“G/IC(1)”) zone on the draft Yau
Ma Tei Outline Zoning Plan No. S/K2/22 (the OZP) (Plans 1 and 2) was
approved with conditions by the Metro Planning Committee (the Committee) of
the Board on 10.10.2008.

14 On 23.4.2010, the applicant submitted an application for minor amendments to
the approved development scheme under section 16A of the Town Planning
Ordinance (the Ordinance) (No. A/K2/184-2)', which was approved with
conditions by the Director of Planning under the delegated authority of the Board

! Application No. A/K2/184-1 was withdrawn by the applicant.
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on 13.5.2010 (Appendix II). The first set of general building plans for the
proposed development was approved by the Building Authority (BA) in January
2009 and the development was deemed to have commenced. The phased
occupation permit® for Phase 1 and Phase 2 of the HKPU Phase 8 development
was issued by the BA on 8.5.2013. Most of the Phase 8 development has been
completed except the covered area linking with the underpass. The layout at
LG2/F, G/F and P/F under the approved scheme (No. A/K2/184-2) are shown in
Drawings 1 to 3.

According to Section 46 of the Interpretation and General Clauses Ordinance
(Cap. 1), the Committee has the power to amend the permission granted.

2. Justifications from the Applicant

The applicant has provided the following justifications for the proposed variation of
approval conditions (a) and (b):

(@)

(b)

(©)

(d)

A pedestrian underpass was originally planned under the approved scheme (No.
A/K2/184-2). Despite that there is an existing underpass connecting the main
campus to Phase 8 development, this link is not a barrier-free access, and is
winding and narrow with level differences. The proposed underpass is intended
to provide a direct, safe and barrier free pedestrian link. During the
construction of the underpass, there was soil instability problem. The
construction work was suspended since December 2011.  Although the
proposed underpass was technically feasible, there was unforeseeable high risk
implication on Chatham Road South. The applicant did not proceed further
with the underpass proposal. The technical difficulties in resuming the
construction of the underpass are in Annex A of Appendix I.

A technical feasibility study was conducted to investigate whether a footbridge
can be constructed in lieu of an underpass in the vicinity of Phase 8 development
(Annex B of Appendix I). Subsequently, the design of the proposed footbridge
has been revised and submitted to the Advisory Committee on the Appearance of
Bridges and Associated Structures (ACABAS), and the proposal was ultimately
accepted on 21.7.2015 (Drawings 4 to 6).

Construction Traffic Impact Assessment (Annex F of Appendix 1) and Visibility
Study on Chatham Road South in relation to the proposed footbridge (Annex G
of Appendix I) were submitted to the Transport Department (TD) and TD has no
in-principle objection to the submissions.

The footbridge design will not cause adverse visual impact or adverse air
ventilation impact on the surroundings. Some trees will be affected, but this
could be addressed via approval conditions. Upon approval of the proposed
variation, comprehensive landscape proposals will be submitted to concerned
department(s).

2 Phase 1 covered area of LG2/F to 5/F except portions to be completed in Phase 3; Phase 2 covered area of 6/F to
Top Roof/F; Phase 3 covered area linking with the underpass from LG2/F to 1/F.
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(€)

(f)

Other than the above changes, the development scheme remains unchanged.
The proposed variation to approval conditions will not trigger material change to
the approved scheme (No. A/K2/184-2). The applicant will be responsible for
the design, construction and maintenance of the proposed footbridge.

On 19.5.2016, the applicant consulted the Traffic, Transport and Housing
Committee of the Yau Tsim Mong District Council (DC) regarding the proposed
footbridge project. The proposal received general supports from the DC
members at the meeting.

3. Comments from Relevant Government Departments

3.1

3.2

3.3

MPC Paper No. 8/16

C for T noted that the applicant could not implement the construction of the
proposed underpass in relation to condition (b) due to unforeseen ground
conditions and has proposed to construct a footbridge as an alternative. In this
connection, he has no objection in principle to the proposal of replacing the
wording of ‘Underpass’ in the original approval condition by ‘footbridge’ with a
view to facilitating the implementation of the proposed footbridge provided that
the applicant will submit a Traffic Impact Assessment to identify the traffic
impacts associated with the proposed footbridge in lieu of underpass, and to
propose and implement suitable remedial measures, if identified, in the design,
construction and operation of the proposed footbridge to the satisfaction of the C
for T.

The Chief Highway Engineer/Kowloon, Highways Department (CHE/K, HyD)
noted that the project proponent had encountered technical difficulties causing
undue settlement to the Chatham Road when pursuing the site investigation
works of the underpass proposal, and thus has proposed to revise the underpass to
footbridge proposal. He has no objection to the revised proposal and any
associated variation to the approval conditions. Condition (a) shall be retained
(allowing replacement of ‘underpass’ by ‘footbridge’) due to the potential risk to
the section of heavily trafficked Chatham Road upon implementation of the
associated works for the proposed footbridge in view of the said previous damage
to Chatham Road. Condition (b) is under TD’s jurisdiction and he has no
objection to replacing ‘underpass’ by ‘footbridge’ in the content.

The District Lands Officer/Kowloon West, Lands Department (LandsD)
indicated that the applicant has submitted a lease modification application to
construct a footbridge across Chatham Road South in lieu of the pedestrian
underpass. Such application is being processed by LandsD in the capacity of
the Landlord. There is no guarantee that such application would be approved
and if approved, it would be subject to such terms and conditions as may be
imposed by LandsD as its discretion. The road works in connection with the
proposed footbridge will also invoke statutory procedure under the Roads (Works,
Use and Compensation) Ordinance (Cap. 370). There is no guarantee that
authorisation will be given to the road works associated with the proposed
footbridge by the appropriate authority. Other detailed comments are in
Appendix I1.
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Other Government departments/bureau consulted including the District Officer
(Yau Tsim Mong), Home Affairs Department, the Project Manager/Kowloon,
Civil Engineering and Development Department, and the Education Bureau
either have no objection to or no comment on the proposed variations.

4, Planning Department’s Views

4.1

4.2

4.3

4.4

The imposition of approval condition (b) (i.e. ‘the design, implementation and
maintenance of the proposed underpass’) was to take forward the underpass
proposal submitted by the applicant, whereas condition (a) (i.e. ‘the submission
of a risk assessment plan and contingency plan in relation to the construction of
the proposed underpass at Chatham Road South’) was a request by CHE/K, HyD
in response to the original underpass proposal submitted by the applicant.
However, as advised by the applicant, due to problem of soil instability and
unforeseeable high risk implication on Chatham Road South, the construction of
the underpass was suspended since December 2011. C for T and CHE/K, HyD
have no in-principle objection to the proposed variation of the concerned
approval conditions (a) and (b) to replace ‘underpass’ by ‘footbridge’.

The variation of approval conditions (a) and (b) would not jeopardise the
planning intention of the “G/IC(1)” zone on the OZP and the HKPU Phase 8
development that has mostly been completed®. The original underpass was
proposed at LG2/F of the Phase 8 development (Drawing 1). Under the latest
proposal, the footbridge is proposed at 2/F of the Phase 8 development for
connection to the main campus. While the latest proposal will have impact on
some existing trees at the two landing areas of the proposed footbridge, this can
be addressed by approval condition (j) (Appendix Il) which requires the
applicant to submit and implement a landscape master plan, a tree preservation
plan and bimonthly tree monitoring reports to the satisfaction of the Director of
Planning or of the Board. On the visual aspect of the proposed footbridge, it is
noted that the ACABAS has accepted the footbridge design (Drawings 4 and 6).

Based on the assessment above, the Planning Department has no objection to the
proposed variation of the approval conditions (a) and (b) to replace the originally
proposed underpass by a footbridge.

Should the Committee decide to approve the proposed variation to approval
conditions (a) and (b) of the planning permission under application No.
A/K2/184-2, they are suggested to be revised as follows:

(@  the submission of a risk assessment plan and contingency plan in relation
to the construction of the proposed underpass footbridge at Chatham
Road South to the satisfaction of the Director of Highways or of the
Board; and

® Phase 1 covered area of LG2/F to 5/F except portions to be completed in Phase 3; Phase 2 covered area of 6/F to
Top Roof/F; Phase 3 covered area linking with the underpass from LG2/F to 1/F.
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(b)  the design, implementation and maintenance of the proposed urderpass
footbridge to the satisfaction of the Commissioner for Transport or of the
Board.

Other approval conditions and advisory clauses of the planning permission under
application No. A/K2/184-2 will remain unchanged (Appendix I1).

There is no strong planning reason to recommend rejection of the request.

5. Decision Sought

5.1

5.2

5.3

Members are invited to consider the request and decide whether to approve or
reject the request for variation of the approval conditions.

Should the Committee decide to approve the request, Members are invited to
consider the revised approval conditions to be attached to the approval.

Alternatively, should the Committee decide to reject the application, Members
are invited to advise what reason(s) for rejection should be given to the applicant.

6. Attachments

Appendix | Applicant’s letter and submission dated 1.6.2016

Appendix |1 Approval Letter of Application No. A/K2/184-2 dated 18.5.2010

Appendix 111 Detailed Comments of the District Lands Officer/Kowloon West,
Lands Department

Drawing 1 LG2/F Plan under Application No. A/K2/184-2

Drawing 2 G/F Plan under Application No. A/K2/184-2

Drawing 3 P/F Plan under Application No. A/K2/184-2

Drawings 4 to 6 Footbridge Proposal accepted by ACABAS

Plan 1 Location Plan

Plan 2 Site Plan

Plans 3 and 4 Site Photos

PLANNING DEPARTMENT

JUNE 2016
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Our Ref: K2-P8/CC/HKPU/14-25 By Hand
Your Ref:TPB/A/K2/184-2
Date: 1 June 2016

The Secretary,

Town Planning Board,

¢/o Town Planning Board Section,
Planning Department,

15/F, North Point Government Offices,
333 Java Road,

North Point,

Hong Kong.

Dear Sirs,
Application for Variation to Approval Conditions (a) and (b) Imposed by the

Town Planning Board on the Approved Development Scheme under Application
No. A/K2/184-2

1. In view of the reasons outlined in para. 2 below, we act for the Hong Kong
Polytechnic University (“the Applicant”) to seek a permission of the Town
Planning Board (“TPB”) to allow the proposed variation to approval conditions
(a) and (b) imposed on an approved development in Application No. A/K2/184-2.
The proposed variations in both conditions (a) and (b) is to change “underpass”
to “footbridge” as shown below:

i.  For approval condition (), “the submission of a risk assessment plan and
contingency plan in relation to the construction of the proposed wrderpass
footbridge at Chatham Road South to the satisfaction of the Director of
Highways or of the Town Planning Board”.

ii. For approval condition (b), “the design, implementation and maintenance of
the proposed wnderpass footbridge to the satisfaction of the Commissioner
for Transport or of the Town Planning Board”.

2. The Applicant would like to seek TPB’s approval on the proposed variations to
approval conditions (a) and (b) due to the following reasons:

i. A pedestrian underpass was originally planned as part of the approved
development scheme under Application No. A/K2/184-2. An existing
underpass is in place connecting the Main Campus to Phase 8 development,
but it is relatively long, winding and narrow, with level differences at
various sections. It is not a barrier-free access. The proposed underpass
under Chatham Road South was therefore intended to provide a direct, safe
and barrier free pedestrian link to connect Phase 8 Development to the Main
Campus of The Hong Kong Polytechnic University.

ii. A report on the risk assessment plan and contingency plan for the proposed
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underpass was submitted by the Applicant to the Highways Department
(“HyD”) on 18.3.2011. As indicated in the Applicant’s letter dated
452011, HyD’s Bridges & Structures Division has no in-principle
objection to the risk assessment plan and contingency plan. As indicated
in HyD’s letter dated 14.4.2011 in response to HyD’s comments, Transport
Department (“TD”), Fire Services Department, Hong Kong Police Force
and MTR also have no in-principle objection/comment on the risk
assessment plan or contingency plan. However, during the construction of
the proposed underpass, it was found and confirmed that there was a severe
soil instability problem. The construction work of that underpass has been
suspended since December 2011.  Annex A summaries the reasons for the
suspension of the construction of the underpass.

iii. Although the proposed underpass is technically sound and feasible, after
due consideration of the unforeseeable high risk implication on Chatham
Road South and the unpredictable construction cost that may be involved,
the Applicant has decided not to proceed further with the underpass
proposal. For the long-term operational purpose, the Applicant then
conducted a Technical Feasibility Study (“TFS”) to investigate whether a
footbridge can be constructed in lieu of an underpass in the vicinity of
Phase 8 development (Annex B). Annex A also summaries the technical
difficulties in resuming the construction of the underpass.

iv. The proposed footbridge under application was recommended in the TFS as
a means to connect Phase 8 Development (at 2/F; at 16.5mPD with
clearance height of 2.86m) to Block X at the Main Campus (at UP/F). It
will cause the least disturbance to the existing road network and the Main
Campus (during both the construction and operational phases), and is a most
direct and shortest link with adequate space for the construction work. It
has also taken account of the trees affected, the visual effect, physical
compatibility with its surrounding developments, and the cost implications
to the Applicant. :

v. During detailed design stage, the following refinement works have been
incorporated to the original footbridge design:

- The connecting point at the Main Campus was slightly adjusted to suit
proper foundation construction.

- The connecting point at Phase 8 campus was relocated to connect
directly to the existing covered public open space at 2/F of the Phase 8
building, creating a better pedestrian connection than the original
connection location with minimum disturbance to existing trees.

- Abow-arch design is a more effective structure as a smaller tonnage of
structural steel was adopted to achieve the same span compared to
conventional truss structure.

- The revised design reflects the architectural theme of ‘a flying fish’ to
echo the design of the adjacent Innovation Tower, and is visually more
compatible to the existing built environment than the conventional
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truss structure as recommended in the TFS.

vi. In June 2015, the Applicant submitted the revised alignment and design of
the proposed footbridge to the Advisory Committee on the Appearance of
Bridges and Associated Structures (“ACABAS”)(Annex C). In its
meeting dated 21.7.2015, ACABAS accepted the revised footbridge
proposal (Annex D).

vii. The photomontages of the proposed footbridge provided in Annex C have
demonstrated that its light structure, open-sided design, landscaping
treatment and colour scheme enable the entire footbridge to blend in well
with its surrounding developments. All these essential design elements
have optimized the degree of visual permeability of this footbridge from
various viewpoints. The proposed footbridge would not cause any adverse
visual effect on the road users (i.e. drivers and passengers in vehicles) of
Chatham Road South as the real time for them to see the footbridge will
only be several seconds. Hence, no adverse visual effect due to the
proposed footbridge is anticipated.

viii. The results of the Air Ventilation Assessment — Expert Evaluation
(“AVA-EE”) (Annex E) have demonstrated that the proposed footbridge
will not result in any adverse air ventilation impact on the site and its
surroundings. Upon approval of the present application, the AVA-EE will
be submitted to discharge approval condition (n).

ix. A Construction Traffic Impact Assessment (“CTIA”) (Annex F) and a
Visibility Study on Chatham Road South in relation to the proposed
footbridge (Annex G) were submitted to TD on 11.12.2014 and 7.1.2016
respectively. In its reply letters dated 29.12.2014 (Anmex H) and
14.1.2016 (Annex I), TD has indicated no in-principle objection and no
adverse comment on these two submissions.

x. It is noted that some trees will be affected at the two landing areas of the
proposed footbridge. This could be handled via the proposed variation to
approval condition (b) as outlined above, together with the approval
condition (j). Upon approval of the present application, comprehensive
landscape proposals will be submitted to concerned department(s).

3. Apart from the above changes, the rest of the development scheme remains
unchanged. The proposed variation to approval conditions will not trigger
material change to the approved A/K2/184-2 scheme. Anmex J shows the
approved plan of LG2/F, G/F and 2/F under A/K2/184-2 scheme.

4. The Applicant is responsible for the design, construction and maintenance of the
footbridge. On 19.5.2016, the Applicant consulted the Traffic Transport and
Housing Committee of the Yau Tsim Mong District Council regarding the
proposed footbridge project. The proposal received general supports from
District Council Members in the meeting.
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5. In view of the above, we would like to seek the permission of TPB to approve (1)
the proposed variation to approval condition (a) and the proposed variation to
approval condition (b) as outlined in para. 1 above.

Should you have any queries with regard to the above, please do not hesitate to
contact our Miss Karen Tsui or the undersigned at 2566 9988.

Thank you very much for your kind attention.

Yours faithfully,
for and on behalf of
VISION PLANNING CONSULTANTS LTD.

~
—

Kim On CHAN

Managing Director

Encl. 50 copy set of the documents.

[KC/KT]

c.c. DPO/TWK By Hand w/20 set of documents

Project Team By Email
[HKPU-PY-AC-1t:25]
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Suspension of Underpass Construction Work

1) Introduction

During construction of the underpass, considerable settlement was recorded along the footway
at Chatham Road South westbound lane near to the present Jockey Club Innovation Tower of
HKPU.

Chatham Road South is a primary distributor running in east-west direction. It is connected to
Gascoigne Road to the west and Chatham Road North to the east. It is a dual carriageway with
four traffic lanes for eastbound traffic and five traffic lanes with an elevated road connected
from Princess Margaret Road Link. The existing road network in the vicinity of Chatham Road
South is shown in Drawing No. 2.1 (Please refer to the Appendix attached). The access
arrangements for both Chatham Road South eastbound and westbound traffic are illustrated in

Drawing Nos. 2.2 and 2.3 respectively (Please refer to the Appendix attached).

The high and unexpected risk of further ground settlement after resume of underpass works will
case potential closure of the road would result in serious consequences and unacceptable traffic

impacts to the Territory.
Also, in considering the restricted construction access, limited construction space and

disturbance to the occupied premised, the University decided to suspend the construction work

of underpass.

2) Settlement Criteria

Readings of proposed settlement monitoring check points are to be taken daily during the works

and 3 levels of settlement criteria to be followed:

Alert Level Alarm Level Action Level

Settlement 15mm 20mm 25mm




3) Brief Chronology

October 2008 — January 2009

First General Building Plans approval for underpass (two sets:
Main Campus side and Phase 8 side)

30 November 2009

Gazette of Construction Works for Underpass

September 2010 — February
2011

Campus Pit A excavation to -8.5mPD

3 March 2011 — 12 March
2011

Horizontal grouting under Chatham Road from Campus Pit A

12 March 2011 — 24 March
2011

Obvious settlement drop recorded from

SSM2, SSM4, SSMS5 (Existing retaining wall);

USM2, USM3 (Utility settlement at Drainage Reserve Area);
GSM23, GSM24 (Slope crest behind retaining wall)
Settlement of GSM24 (max) > 15mm (alert level)

**Site works was suspended

April 2011

Contingency proposals were explored to minimize risk in delay
of Phase 8 main contract for first 3-3-4 University academic year
in 2012:-

- Contractor to complete only a trial TBM works for drainage &
IT connection.

-Portion A of Phase 8 site to be completed in phase 2 OP

-remaining underpass works to be carried out in last phase.

16 June 2011

Contractor revised a more stringent method statement to control
the potential disturbance of the ground during horizontal

grouting.

11 July 2011 — 29 July 2011

Horizontal grouting under Chatham Road resumed from Campus
Pit A.

10 July 2011- 22 July 2011

Settlement
GSM23A=26mm
GSM24A=30mm

**>action level 25mm

} Slope crest behind retaining wall

4 October 2011 — 30 October

Trial horizontal pipe pile by TBM works from Portion A to

2011 Campus Pit A
8 October 2011 Max. Settlement on 8 October 2011:
SSM2 =16mm
SSM4=15mm Existing Retaining Wall
SSMS = 19mm
USM2 = 10mm Utility settlement at Drainage Reéserve Area
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GSM23A>3 s:j>
GSM24A=38 Slope crest behind retaining wall

GSM41 = 12mr} Road pavement

15 November 2011

Suspension of underpass works to allow for Phase 8 works

The Underpass works was originally planned to occupy part of
the Phase 8 construction site in the first 6 months only.
Unfortunately, the settlement issue caused the underpass works to
delay significantly and will obstruct the Phase 8 site for
completion of works to meet the 3-3-4 programme. In view of
the importance of the OP date for the Phase 8 building, the
University decided to suspend the construction works of the
underpass site. The non-completion of the underpass would not
hinder the OP because there was another underpass being used as

access to site.

A plan showing the settlement monitoring stations in concern is enclosed (Please refer to the

Appendix attached). The magnitude of settlement caused concern in relevant Government

Departments (Highways Department, Geotechnical Engineering Office of CEDD, Buildings

Department, etc). Relevant letters from Highways Department dated 17 June 2011 and

Buildings Department dated 5 September 2011 are enclosed (Please refer to the Appendix

attached).

4) The feasibility of resuming the Underpass works, and the cost, time and risks

involved

1. Site constraints and risk assessment to remaining underpass works

The underpass was originally planned to be constructed prior to construction of the Phase
8 building. However, due to the settlement delay and re-sequence of work, the resume of
the underpass work would need to be carried out under portion of the completed Phase 8
building. The construction access and construction space will be difficult and very limited.
In addition, the only access to the tunnel construction pit would be through the EVA
which use is subject to time restriction under Lease. The access to the construction pit is
also very close to the Tree Reserve Zone which has stringent requirements under the

Lease.

A) Undue settlement
The high and unexpected risk of further ground settlement after resume of underpass

works may affect the user of Chatham Road. The actual construction period will be-

3



affected by unexpected ad-hoc suspension of site works due to undue settlement,

making the construction period less controllable.

B) Restricted construction access
During the entire construction period, site access would be intensively required for
delivery of construction materials/plants and disposal of construction debris/excavated
materials. The EVA in Phase 8 development is the only access which use is subject to
time restriction under Lease. The access to Portion A is close to Tree Reserve Zone

which is under stringent requirements imposed by government departments.

C) Limited construction space
Construction spaces for underpass works are limited at both Main Campus Pit A and
Phase 8 Portion A. Additional works space for delivery of construction materials /
plants and temporary storage of construction debris / excavated materials are required.
Further approval for tree felling and transplant for adequate space in Phase 8 Portion A

- will be difficult to obtain from government department.

D) Disturbance to occupied premises
As site works should be continuous upon resume of underpass works, the user in Phase
8 as well as Main Campus will more the less be disturbed by the site works.
Construction program will need to be adjusted/rescheduled to deal with complaint

received.

Costs and Time for different options to resume the underpass works

3 options for different arrangement to resume the underpass works were identified by

consultants:-

Option 1 — All remaining works to be carried out from both Phase 8 and Main Campus

The total anticipated duration is about 28 months subject to site conditions and statutory
conditions. The updated estimated cost (including MOD) for this Option is $139M.
However, this option will have great impact to the Tree Reserve Zone which is unlikely be
accepted by government department. Moreover, it will create disturbance to users in both

Phase 8 and Main Campus.

Option 2 — Works for horizontal pipe piles by Tunnel Boring Machine (TBM) to be carried

out from Main Campus, and remaining works to be carried out from both Phase 8 and Main

Campus
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The total anticipated duration is about 31 months subject to site conditions and statutory
conditions. The updated estimated cost (including MOD) for this Option is $157M.
Despite this option will have reduced impact to Tree Reserve Zone and mild disturbance to

user in Phase 8, the revised TBM system and shorten pipe piles should be further studied.

Option 3 — All works to be carried out from Main Campus

The total anticipated duration is about 41 months subject to site conditions and statutory
conditions. The updated estimated cost (including MOD) for this Option is $165M.
Despite this option will have less impact to Tree Reserve Zone and disturbance to user in
Phase 8, directional drilling for horizontal grouting, revised TBM system and shorten pipe

piles should be further studied.

We would like to conclude that all 3 options reviewed on resuming of the underpass will
have high construction risk, difficult site constraint, high disturbance to users, prolonged

construction timing and high cost for the Applicant.

After review and study of the footbridge option, the footbridge will have less construction
risk, more accessible construction area and pose less disturbance to user. It is also more cost
effective in terms of construction time and cost. It is advisable for the University to adopt

the footbridge option.
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'u‘ HIGHWAYS DEPARTMENT
URBAN RECION (KOWLOON)

'n‘ FEae H.OOR. NAN FUNG GOMMERCIAL CENTRE
19LAM LOK STREET, Kuwuxm BAY, KOWLOON
Wets siré 3 ttps/fwswihyd.gov hk

IKGZ8C |

*2’13&7. (ar Ref.:

Kl Your Ref.:
B el "Jo
SRR Fux Mot

(KGZSUYKH I/15/35(DYT)
P1827-480
21077217
27583304

Urgent by Fax S8
25713105 %ﬁ%
e \ ISR

MRS
5L bpifiwowiyd pov bk

Grog Wong & Associates Ltd.
Unit D, $/F, Scabright Plaza
No. 9-23 Shelt Street

North Point

Hong Kong

(Attn.: Mr. Kcvin Tang)

Dear Sirs/Madams,

J/O Chatham Road South & Princess Margaret Road, The Hong Kong Polytechnic University
Phase 8 - K.LL. 1774 (to be known as K.IL, 11201).
Acknowledgement of risk assessment and contingency plan
for commencement of grouting works for Underpass

T refer o your above réferenced letter dated 15.6.2011 :and the recent. telephonc
conversations between the undcrsxgncd and your Mr. Kelvin Lai on 17.6.2011 and ADRG’s Ms.
Selah Auon 14.6.2011 and 16.6. 2011 regarding the captmncd subject,

.Due to the likelihood and risk of road subsidence cansed by the underpass works and
as requesled in my earlier letters and memos, you were requested to seck comment and
agrecment from Transport Department and Traffic Police as well as other concerned parties-on
your contingency plan and risk assessment. However, I note that you have yet to obtain
agreement from TD and HKPF on your proposéd contmgcncy plan and su pplcmcmary TTAfor
closure of Chatham Road South. In this- connection, you were suggested to arrange an urgent
meeting to be held among TD/HKPF/BD/HyDIPames related to your project.and works in 4n
attempt to work out a contingency plan and TTA that can be tmplemented in the event of your
works resulting in any adverse effects on Chatham Road South- causing pamal closure and/or
“full closure of the road. Although vetting and agreement on TTA that is not related 0 our
‘highway works is outside the jurisdiction of HyD, you have been reminded that the traffic from
Hong Kong Island via Cross Harbour Tunncl to Westbound Chatham Road South appears fo be
missing and has not been catered for in your supplcmeatary TTA.

i,

A§ we have pointed out earlier, Chatham Road South is one of the major. traffic
routes in ‘the Tbmtory, the AP/RSE/RGE of the project: should be responsible to closely.
‘supcrvisc:and monitor the underpass works in close vicinity of and unidérneath the Red Rovte
as any adverse effects on Chatham Road South causing partial closure and/or full closure of the
road would result'in serious consequences and unacceptable traffic impacts to the Tetritory.

You are also reminded that you should address our comments given in.our letter ref,
(KGYTO)KILU"B!(XPKW) dated’ 13.6.2011 (copy artached) regarding the ‘reguired
submission ay stipulated in -our gmde!me on "Control .of Trenchless Works by Utility
Undertakers affccting Public Roads"

BOW T . O e
Comticsis Mot CUART Cuiandy W TEHN

00,7004 $E2E 89L7 zsa + NOT9TH. HOOTHON/SAYMEDTH 6%:91 }I0Z-NAP~LI



(KGZOUKH VI SASDY'D dd 1762011

You dre ufged to take immediate actions and provide prompt response o our

requested submission without furthcr delay. Meanwhilc, please alert us immediately should
you consider Lhat therc is likely to be any adverSe impact to our existing carriageway, footpath

and structutes,
“Yours faithfully,
(C‘Icmcm Pocm)
for Chicf Highway Engineey/ -'owloon
Highways Depar
,Epcl.
e ACTor T/U,TD (Altn,: Mr. SK. Tai) —Fax No. 2397.8046
CSE, BD (Atw.: Mr. Wohg Kam-dew) ~Fax No. 2845 1660
CBS/K, BD ‘(Atm.; Mr. Loung Wing-honig) -~ Fax'No. 2845 1660
HKPF (Attn.; Mr. Henry Fung). ~Fax No. 2399 7659
- CGE/ME, GEO, CEDD (Attn,; Mr. Patrick Chau) ~ Fax No. 2714 0245
AP {(Altm: M. Bernard Lim) —~Fux No. 22197133
AGC Design Ltd. {(Attn.: Mr.$.K. Ho) « Fax No..2808 0147
Internal ME/YT, ME/Su(KC), E/SIp(K)&GL, B/XP(KW), DE/MK, DE/YT
ce.tofile KIL11201
900/200°d %628 BalZ 298 + ‘NO193Y. ROOTHON/SAYNHOIH Qg§= 3T TT0Z-NOP-4%
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WY HIGHEWAYS DEPARTMENT Crigina sigBiues and Post BE=

URBAN REGION (KOWLOON} ‘ 808 0147 WUL’EE)
'n 13™FLOOR, NAN FUNG COMMERCIAL CENTRE. AR
' 19 LAM LOK STREET, KOWLOON BAY, KOWLOON it

Webiiite: bnp'llwwwjlyd.gov.hk RSP

AL hep o hyd gov bk
1KGXM2] i

ARREL Our Ref. (KGYTO)KIL11201(XPKW)
RERER Your Ref.: ASG0/2ZH/D42L

g2 OBETel. Yo 27077287

BSCRE Pax No. s 27583394

AGC Design Ltd.

1002, 111 Leighton Road,
Causeway Bay, Hong Kong
(Atta: M. . K. Ho)

Dear Sirs,

Phase 8-’K.I.L. D253 R.P. & The Extensxon 'I‘hg_etg

Conirol of Trenchless Works by Utility Undertakers Affecting Public Roads

I referto yourietter on the captioned subject dated 31 May 2017 (received by this office
on 2 June 2011) together with a copy of additional imatérial for the captioned submission (First
submission was made to this office on 20 April 2011). In accordance with the “Control of
‘Trenchiless Works by Utility Undertskers affecting Public Roads” issued by HyDin May 2008,
we have the following comments on the submmxon -

Submigsion and Technical S;gg’dard

()] The submission does not contain information on the -existing nature of the site
(including an accurate survey plan with sréund level contours, road levels, geological
conditions, groundwater conditions and surface water conditions) and details of streets,
structures, foundarions, public utilities and other services, Please refer to séction: 4(b)(ii)
of the “Control of Trenchless Works by Utility Undertakers affecting Public Roads”.

2 You ate reminded again to obtain TD's and RMQ's agreement on the supplementary
TTA for full closure of Chathiam Road South (Item 4(c) - Risk Assessment Report and
Contingency Plans and your previous letter ref. A360/2H/034L. dated 04.04.2011 refers). Also, °
please be reminded to seek apptoval of the proposed underpass/tienchiess wotks from
Geotechnical Engineering Office of Civil Engincering Development Department.

TGOS ee . ORI
mmc:!ur Conrtooa Ha: TESIH

¥00/£00°d 7828 BGAZ 298 + NOIDEY NOOIMCH/SAVAHDIH 08:9T 1T0Z-ROC-AT
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2
 Please revise your submission to address our comments and submnit agajn ‘as.soon as
possible. :
“Yours faithfully,
(LEE Ting Man Edward)
for Chief Highway Engineer/Kowloon
‘Highways Department
Toternal DE/YT, DE/MK
700-%00°d  ¥6%€ BALZ a8 + ‘NOTBEY NOOTHON/SAVMEDIH. 09797 IT0Z-NOL-LY
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Appendix 1
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LIV Win-fang Bernard Vinceot 5 Seplembeér 2011

Room 1007, 10th Floor, '

111 ten Road,

Causeway Bay, Hong Kong.

Dear Sir, )
Chathain Road South, Underpass ta The Hong Kong
Polytechnic Unjversity Phase 8 )
~3LLL. 9353 R'P, & The Extension Thereto

Further to my ieiier dated 17 August 2031, we have heen informed by the Highways
Pepartrient {HyD) that sudden incrense ia horizontal movernents with cimlative readings up to
15mirs were recorded recenily at ¢héck points iristalled by ByD on both sides of Chathary Road
South divectly above the proposed underpass.

2. HyD hod expressed prasl contem of suoh magnitude of movomeni sepuricd al
Chathar Rozd South in the vicinity of the caplioncd site. Therefore you and your RSEIRGE
chould take appropriate action to ensure thst po further movement/settlcient will occur due (o the
works Bt the captioned site which muy adversely affect the condition of Chatham Road South,

3. The fpvestigation teport submitied by your RSE on 26 August 2017 had been
circulated to HyD and GEO for coméncieonsideration, and the consolidsted commenls will be
conveyed 1o you when svailable. Mcanwhile, you dnd your RSE/RGE arc required to pecform close
meniioring to the reng of setticment and the conditions of Chatham Rozd South and review the
iavestigation report and detipn of the works, taking into sccount the ghave-mientioned movement,
il necessury.

cc.  The Hong Kong Polytech nieUnivarsity Yours sincerely,
g Ham, Kowloon -
RSE-  TANG,Kevin : K> @”
‘UnitD, Bth Floor, Seabright Piaza,
.23 Shell Street, North Péint, flong Kong {WONG Kam-dew )
o ' ' ' Scaior Structwal Enginecr
RGE-  WONG Chak-yan Greg for Building Authority

Unit D, 3th Floor, ,Sﬁﬂbﬂgﬁt Plazs, .
9.23 Shell Street, North PointHong Kong.
oM
GEO
CHE/K, HyD
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T 2845 1660
HE IR 2626 1542

wen btk

5 Sepieniber 2011

Chatham Road Sonﬂx ; Unteipass o The Hong
ity Phase:8 - 111 D953

1 refer ynn‘ Jener dued'1i Aupest 2011, comd roodived on 32 Asgust

201 1 enclosing the Repistercd Gustichnleal Enginesr’s TCP 15 & DSa epon no.t0and 1] for the
period 8F } Junie 2011 to 31 July 3011

2

1i s noted ihut sorte seitlemsent check points reished lert level. “You anc reminded

to'closély manitor the trend of seulémenténd thie condition of Chathwm Rosd South,

3

You dre al reminded to promptly teport all sxgmf cant signs’ of diseess andior

noteble lindslides during, th,. comstruclion works to this -deparrinent 2nd he  Geotechnical
- Engingering Offics,

3

Shoald you Wisvé ariy queries, plesss sontiet Miss P.L, AL at telephone no. 2626

1842 dnd the Geolechnical Enpineer, Mr. H.P, LD of the Gententinicsl Enginetring Office, Civil
Enginesringsnd Dévelopinént Department 3t telephane no, 2762 5243 regarding the shove.

e

Yours sinceraly,

The Béng Kong Polytechnic University

Hung Hom, Kowloan 3 @M

AP-  1IM Wan«fung Bernard Vincont {WONG Kam-dew)
Roons 1002,10th Floor, Senior Struetial Engineer
111 Leighton Read, for Building Atthurity
Causeway Bay,
Hong Kong.

RGE- Greg CY. WONG,_
© UnicD, Bth Floor,
Seabright Plos,
‘Worth Point, Hong Kong
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WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

‘s 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881
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WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

Executive Summary

This interim report has reviewed viable options for footbridge construction over
Chatham Road and provides the following basic recommendation:

Skewed Truss Form

e Buildable by prefabrication and lifting in place, with minimum interference with
road traffic
Distinctive appearance incorporating green features

e Shortest path linking Innovation Tower and Phase 8 development

e Within reasonable budget and timeframe

“ e,

e oo STAIRGASE AND DISABLE LD
: . . CONNECTING FOOTBRIDGE
2JF {+16.80) OF PHASES ..~

_NEW FOOT BRIDGE

. CONNECTING -~
FOOTBRIDGE ~




@%m WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

,e,, e 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG  FAX: 2968 1771 TEL: 2968 1881

1. INTRODUCTION

1.1

1.2

13

14

The Hong Kong Polytechnic University (PolyU) has been developing 2 new

expansions at the north end of the campus, namely

e  Innovation Tower, which is within the main campus

»  Phase 8 development, situated across Chatham Road.

A pedestrian underpass across Chatham Road was originally planned to link up
the detached Phase 8 development with the main campus. However, due to a

technical hurdle of ground stability, the construction of the underpass has been

suspended.

Campus Development Office initiates this study to explore the viability of a

footbridge alternative to replace the underpass.

The consultant team is led by Wong & Ouyang (Civil-Structural Engineering)
Ltd and supported by Wong & Ouyang (HK) Ltd for architectural service and
MVA HK Ltd for traffic study. Two leading specialists on bridge construction,
Gammon Construction Ltd and VSL Intrafor Hong Kong Ltd are consulted on
the buildabilty aspect.

2. OBJECTIVES

3.1

32

The aim of the study is to identify an elevated pedestrian route, as a link across

Chatham Road between Phase 8 and main campus.

The recommended solution should be able to offer the following characteristics:
o Direct and shortest link to Phase 8

o Least disruption to Chatham Road in terms of construction methodology

¢ Harmonized appearance with the Innovation Tower & Phase 8 Development

e Viable cost and programme parameters

Page 1
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WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

27/F, BORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2068 1881

3. FOOTBRIDGE OPTIONS

The main focus of the study will be the search for viable alignments, forms and

construction methodologies for the footbridge.

3.1 Bridge Support Locations

Innovation Tower and Phase 8 Development have occupied most of the space on the
two sides of Chatham Road. There are only a few restrictive locations which can

accommodate the footbridge supports.

Possible footbridge
support location

Studied footbridge
support location but
found infeasible

Selected footbridge
support location

Page 2



: ’@ WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

REGER v s “s'a. 27/F, DORSETHOUSE, TAIKOO PLACE, 978 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

On Innovation Tower side, possible footbridge support locations will be at

e Areal: Space beside swimming pool
e Area2: Current excavation pit of underpass
e Area3: Beside Innovation Tower

Area 2 & 3 are the preferred location which offers the shortest path to Phase 8

and less disruptive to the campus during construction.

In the middle of the road,
e Aread: Traffic island beside Princess Road

Area 3 can provide an immediate support for the backup option of Alignment 3
(see 3.2 below).

On Phase 8 development side,
o Area5: Space beside Princess Road. This space is outside lot boundary.
Land acquisition from Highways Department would be required.

e Area6: In front of Phase 8 building. This is not feasible as working space
is too small and there are extensive shoring system left undemeath

the excavation pit which will obstruct piling works.

e Area7: Open space area beside the building. There are trees to be

transplanted.

Area 7 is preferred, as the bridge can be shortest and provide direct access to
Phase 8 building.

Page 3
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_ 05 WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

‘s~ 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

3.2 Bridge Alignment

With the identified footbridge support locations, 3 different footbridge alignments

have been examined.

Page 4



WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

=» 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG  FAX: 2968 1771 TEL: 2968 1881

Recommendation

Alignment Length Intermediate | Construction Difficulty
Support
Al 74m, single span | Not required Fair (tree transplant Recommended as main
required) option
A2 107m, single span | Not required Very high (excessive Not recommended
single span, slanted
alignment)
A3 100m, double Required High (additional support | Recommended as
spans occupying traffic island | backup option
beside Princess Road
Ad 74m, single span | Not required Fair (tree transplant Recommended as main
but link required) option
bridge
required

Alignment A1 & A4 will be the main focus of study. Alignment A2 is given up and

alignment A3 will be kept as a backup option.

Page 5
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; WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

::’“ tx ;”, s = 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

3.3 Bridge Form

The long span of the footbridge has limited the choice of bridge form to only a few

viable categories
e Steel truss and steel arch forms are considered viable.

o Cable-stayed form with central support is considered viable for Alignment 3

only.

e Traditional girder type or upstand beam type footbridges are not viable due to
>70m span. Precast concrete is too heavy for lifting whereas in-situ concrete

is not buildable across busy road.

6 different bridge forms have been studied.

The first 3 options Bl, B2, B3 are steel truss forms which are relatively
straightforward to prefabricate and put into place with minimum interference with
road traffic. Asthese 3 options are similar in nature, the construction time would be
more or less the same. A 22 months construction period has been estimated for all

these options.

Costing for these options is still in progress. A ball park costing figure is listed

below for discussion only.

Options Notional Cost Constraint
Bl HK$50M 1. Tree transplant at Phase 8
B2 HK$60M 2. Highways Department allows erection of
B3 HK$60M temporary platform above the slope at
Innovation Tower

Page 6



WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD [ ‘

twsinerns 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

Option BI — Traditional Truss Form

REENROOF

"\ GREYALUM. CLADDING

This is a very traditional bridge form which is

structurally efficient and easy to fabricate. However,

the appearance is mundane and less attractive.

Option B2 — Prismatic Truss Form

oy

This is an interesting form incorporating green theme.
However, its tapering roof geometry limits the effective
passage width. To maintain a reasonable passage, it has to

be the widest and tallest section among all the options. The

roofis also difficult to maintain and clean. & — & },

Page 7



(L) Z) WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

swcinneas 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

Option B3 — Skewed Truss Form

This is  another interesting form,

incorporating green theme. Aesthetically,
the fin elements are more harmonized with
the feature of Innovation Tower. However,
it is heavy in weight and its roof is difficult

to clean and maintain.

Page 8



WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

tweinerns 27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

The following options B4, B5, B6 are considered marginally viable only due to

construction difficulties and excessive costs. They are not recommended.

Option B4 — Arch Suspension Form

This is an interesting form but its appearance is not compatible with adjoining
buildings. Structurally, the arch induces a huge horizontal force at support, which in
turn calls for a very heavy foundation. Its erection also requires heavy temporary

bracing. Therefore, this option is not recommended.

Option B5 — Tubular Truss Form

Another interesting form but it is structurally inefficient. Its curvy members are
difficult to fabricate, resulting in high cost. Therefore, this option is not

recommended.

Page 9
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WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

27/F, DORSETHOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG  FAX: 2968 1771 TEL: 2968 1881

Option B6 — Cable-stayed form

This is an iconic form. The only viable location (with viable central support) is at
alignment A3 which is detached from adjoining buildings and therefore less conflict
in appearance. However, it is the most expensive scheme and requires special

erection technique. This option is therefore not recommended.

Page 10
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3.4 Comparison

WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

27/F, DORSET HOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG FAX: 2968 1771 TEL: 2968 1881

Overall Rating

Feasible Options (These are considered | Architectural Structural Buildability
buildable within reasonable budget)
1. Traditional Truss Form Pros: Pros: Pros: lZl m
: - 1. Structurally efficient, traditional 1. Easy to fabricate and erect
""" design 2. Lowest cost
‘Notional cost 50M
Cons: Cons: Cons: Best Buildability
1. Mundane appearance, less attractive - -
X M MM
2. Prismatic Truss Form Pros: Pros: Pros:

1. Can incorporate green theme
2. Interesting form

Cons:
1. Passage width is limited by bracing
2. Difficult to clean and maintain

1. Light weight

Cons:
1. Tallest and widest structural truss
among all forms

1. Easy to fabricate and erect
2. Reasonable cost

Cons:

MM

MM

Notional cost 60M
Good Buildability

3. Skewed Truss Form

Pros:

1. Can incorporate green theme

2. Interesting form

3. Horizontally harmonized with
Innovation Centre

Cons:
1. Difficult to clean and maintain

MM

Pros:

"Cons:

1. Heavy weight

X

Pros:
1. Easyto fabricate and erect
2. Reasonable cost

Cons:

MM

MM

Notional cost 60M
Good Buildability

Recommended

Page 11




/] WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD

s 27/F, DORSET HOUSE, TAIKOO PLACE, 979 KING'S ROAD, HONG KONG  FAX: 2968 1771 TEL: 2968 1881

Marginally Feasible Options (These are Architectural Structural Buildability Overall Rating
theoretically buildable but entail
specialist skills and heavy expenditure)
4. Arch Suspension Form Pros: Pros: Pros:
1. Interesting form - - X||X]|X
- Cons: Cons: Cons: . ' Notional cost 70M
' 1. Appearance not compatible with 1. Large horizontal force at support | 1. Need extensive bracing during Poor Buildability
adjoining buildings entails heavy foundation erection
2. Expensive
- X X||X
5. Tubular Truss Form Pros: Pros: Pros:
1. Interesting form - - X| |X] | X
Cons: Cons: ‘ Notional cost 70M
1. Structurally inefficient 1. Heavy for lifting Poor Buildability

M

2. Curved members difficult to fabricate
within tolerance
3. Expensive

X| | X] X

6. Cable-stayed Form

AV R :
m‘r’ﬂt{' P SN 5

Pros:

1. Iconic form

2. Alignment detached from adjoining
building so less conflict in appearance

Pros:

Cons:

1. Only feasible for longest
alignment A3

2. Occupy government land

3. Additional central support

X]|X] X

Pros:

Cons:

1. Special launching method required to
avoid full road closure

2. Very Expensive

3. Long construction time

X| | X]|X

XX 1X]|X

Notional cost 90M
Poor Buildability
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3.5 Link Access

Alignment A1 — Phase 8 interface

Footbridge will have same level as 2/F of Phase 8 Development — a smooth

link access.
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Footbridge is 4.4m higher that podium level of Innovation Tower. Escalator

and stair are needed to link the footbridge and the podium.
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Alignment A4 — Phase 8 interface

, A
// 'V P\
VR EVIE A F’H P\/)’\

The footbridge is 2m higher than 2/F of Phase 8 development.

A
O

disable lift are to be provided.

,» WONG & OUYANG (CIVIL-STRUCTURAL ENGINEERING) LTD
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Stair and
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SINEERS

Alignment A4 — Main Campus interface
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The footbridge is linked by a link bridge inside the campus and joins the
podium near Core S. However, the bridge level is 6.7m higher than podium
level. A lift, staircase and escalator tower is proposed at the side of Yuk Choi
Road. This arrangement can achieve an efficient pedestrian flow to the

footbridge and the main campus.
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i

o s

| agus
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|
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4. Outline Implementation Programme

PolyU Footbridge Outline Implementation Program

PolyU Footbridge Qutline Implementation Program Lol S O L O U v ot v
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5. On-going Studies

5.1

52

5.3

54

55

Tree conservation and traffic issues are identified as major constraints. These

2 major issues will be the focus of the remaming portion of study.
Configuration of north and south approaches is still being examined.

Cost estimation will be done by Rider Levett Bucknall who is engaged by
PolyU under separated agreement. (Notional costs given in this interim report

are for comparative discussion purpose only and subject to further assessment.)
Implementation programme is to be further developed.

Preliminary consultation with Highways Department, Transport Department

and other authorities will be initiated.
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6. Interim Conclusion

6.1

6.2

6.3

6.4

6.5

6.6

This interim report has reviewed options for footbridge construction over

Chatham Road.

Buildability issues have consulted leading bridge specialist contractors
Gammon Construction Limited and VSL Intrafor Hong Kong Ltd. They
opined that, from technical perspective, the proposed footbridge Options B1,

B2 and B3 are buildable with minimum interference to road traffic.

On Phase 8 side, 3 number of trees need to transplant for the construction of

foundation and pier support.

Temporary fabrication platform will be constructed above the slope on
Innovation Tower side. This platform will be in the form of a series of portal
frames sitting between the existing trees. The portal frames will be taller than
the treetop in order to avoid the need of any tree transplant. As this platform
is inside Highways Department area, agreement from Highways

Department must be sought.

Footbridge will be installed on this temporary platform and lift to position in
one night. There will be one night full road closure of Chatham Road. The

traffic subconsultant MVA is now working on the details.

Alignment A4 and Option B3 is recommended in terms of aesthetic and

buildability considerations.
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Proposed Pedestrian Footbridge Linking Phase 8 and Main Campus of The Hong Kong Polytechnic University. Hung Hom

1.1

1.2

1.3

22

3.1.3

3.2
3.21

3.2.2

The Site

The subject site is located at Hung Hom, partly within and in-between the existing Main Campus
and Phase 8 Campus of the Hong Kong Polytechnic University (PolyU). The northern end of the
proposed footbridge falis within the lease boundary of K.I.L. No. 11201(KIL 11201) and the
southern end falls within the lease boundary of The Remaining Portion and Extensions of K.I.L. No.
9853 (KIL 9853 RP & Exts), where the lift tower is located. At the northern end, the footbridge will
connect to an existing covered open space at 2/F of the existing Block Z of PolyU. The above
affected portions of lands are both owned by PolyU.

The footbridge will span entirely over and across the pavements and driveways of Chatham Road
South, where no structure will sit on the government land. The footbridge will also span over
Highways Department’s Geotechnical Feature no. 11NW-C/FR86(1) adjacent to KIL 9853 RP &
Exts. Creation of Easement under the Road (Works, Use and Compensation) Ordinance area is
required for the construction of the footbridge.

At the southern end and within the Lot KIL 9853 RP & Exts, the proposed footbridge will span over
the Drainage Reserve Zone, where no structure will sit on this zone.

Background and Pedestrian Flow

A pedestrian underpass was originally planned to be constructed as part of the works under PolyU
Phase 8 development project to link the development with the Main Campus of PolyU. Due to
unforeseen underground conditions, undue settlement was found during the initial construction
period and the underpass construction works was suspended since December 2011. After due
consideration on the high risk in further settlement should underpass works be resumed, It was
decided to construct a footbridge as a replacement of the originaily planned underpass.

After complebtion, the proposed pedestrian footbridge shall form the major pedestrian link between
Phase 8 Campus and the Main Campus of PolyU.

Architectural Design

General Arrangement
The proposed footbridge link has a total span of approximately 86 metres and an overall width of
about 7m.

A continuous single-pitch glass canopy of width approximately 5.5m will be provided for the entire
length of the footbridge, enabling nature lighting and providing shelter from weather. The minimum
headroom underneath the lower end of the pitch is approximately 2.65m.

The footbridge is open-sided, with glass balustrade along the entire length of the footbridge,
enabling nature lighting and ventilation as well as views to the surrounding, encouraging the use of
the footbridge as a safe and pleasant means of passageway between Phase 8 and Main Campus
of PolyU.

The footbridge and access have been fully designed for Barrier Free Access, including the
provision of accessible lift, guide paths, ramps and suitable lighting levels.

Materials, Finishes and Colour Scheme

The steel structural members of the footbridge will be finished in grey paint. The steel posts and
beams for the canopy will be finished in light grey paint. The aluminum cladding underneath and at
the edge of the footbridge will be in grey color.

The R.C. pier of the footbridge will be finished in combination of fair faced concrete and black
colour paint.

323

324
325

3.26
3.2.7

42

4.3

4.4

4.5

5.2

Glass balustrade with stainless steel capping and handrails would be provided on both sides of the
footbridge.

Synthetic timber deck flooring would be provided at the entire length of the footbridge.

The lift tower will be finished in combination of light grey aluminum cladding and fare face concrete
finish. Glass balustrade with stainless steel cap to be provided at the edges and open staircase of
the lift tower.

Granolithic flooring would be provided at the landing and staircase of the lift tower.

Planters along the entire length of the footbridge and green roof on the lift tower will be provided
for visual pleasance and environmental enhancement. The green roof will be irrigated by
automatic irrigation systems. Protective railing will be provided to the green roof and planters
respectively to facilitate safe maintenance.

Structural Design

The proposed footbridge consists of two spans where the major span of approximate 65m
spanning across Chatham Road South , while the shorter span of about 20m spans from the
immediate support within Block Z site area to existing Block Z building.

The main span of footbridge is in bow-string form supported on bearings at both proposed lift tower
adjacent to Block X and the intermediate reinforced concrete supporting pier inside Block Z site
area. All vertical loads will be supported by the composite deck hung to the two main arch beams
by high-tensioned steel rods. It transfers the loads as axial loads mainly which is beneficial to the
overall structural efficiency. Spread out forces of the two arches are tied back by the bottom chord
of the footbridge. The second span is a composite deck continuously connected to the
intermediate supporting pier and simply supported on bearings at brackets to be installed at Block
Z. It transfers loads simply as beams to the two end supports.

The new lift tower will be of reinforced concrete construction next to Block X. It will provide a
smooth transition from the proposed Block X (under construction) in the main campus to the
footbridge. Cantilevered platform with cover will be constructed at the connection level to the
footbridge.

The bridge will directly connect to the existing floor at Block Z. A&A works will be carried out in
Block Z to provide access to the footbridge.

As the footbridge is un-enclosed, application of fire protection material is unnecessary.

Building Services Design

Lighting

The footbridge is designed for natural lighting during day time with open sides. The walkway is
provided with energy-saving LED tube with different control modes which are mounted at the glass
canopy leve! and lift tower. The design lighting lux level at floor level is about 100 lux.

The lightings at external areas will be controlled by PolyU’s CCMS time programming and existing
central photo sensor.

Electrical, ELV and Security

Power provisions for the footbridge will be supplied from the existing electrical system of PolyU
Block Z. Fused connection units, power sockets, data points and CCTV cameras will be installed
along the walkway and in the lift tower. All CCTV signal for monitoring public areas will be
transmitted back to PolyU’s Central Security Control Room through LAN.

BIPV system will be installed at the glass canopy of the footbrldge The BIPV system shall be
operated in grid-connected mode.



Proposed Pedestrian Footbridge Linking Phase 8 and Main Campus of The Hong Kong Polytechnic University. Hung Hom

5.3

5.4

5.5

5.6

5.7

Ventilation and Air-conditioning
The walkway is naturally ventilated while the lift car is ventilated by exhaust fan. Lift shaft is
provided with a mechanical ventilation system.

Plumbing
No plumbing provision is allowed for this project.

Drainage

Down pipes and surface channels collect the rainwater from the canopy, footbridge level and the
lift tower block. Almost half of the rainwater will further drain to existing PolyU’s internal manhole
next to Block X while the remaining will drain to the existing PolyU’s manhole inside Block Z. Both
of them will finally connect to the existing box culvert at the east side of campus.

Fire Services

Subject to Fire Services Department’s approval, no fire services provision is installed for this
project.

Towngas
Atowngas pipe with associated accessories will be provided along the footbridge and in the lift
tower, connecting from Block Z to the main campus for future connection.

Development Programme

The proposed footbridge is planned to be constructed under a single contract and is scheduled to
be complete around the 1%t quarter of 2017.
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Summary of previous ACABAS submission and comments:

—C o

FOR THE HONG KONG POLYTECHNIC UNIVERSITY

Issue Date Date of Primary Comments from ACABAS Committee Response to ACABAS Committee Comments Result
Meeting
27 March 17 March 2015 Project team was required to ensure compliance of DEVB’s TC(W) No. In order to comply with DEVB's TC(W) N0.2/2013, a continuous strip of planter was allocated on the eastern side of the Acceptable in Principle, a” }
2015 2/2013 by providing greening along the footbridge. footbridge alongside of the glass balustrade. With further comments to i
(Drawing A1418/ACABAS/FB-01,18) be addressed. Ll
The Committee commented that the level of the highest point of the The level of the highest point of the footbridge had been shown on Section Y-Y . )
footbridge deck should be clearly shown. (Drawing A1418/ACABAS/FB-15) {r I
The Committee commented that the form of the footbridge and the canopy The structural form of the footbridge was designed according to our design concept of a “Flying Fish”, of which the I
was different as the asymmetrical canopy and symmetrical footbridge did not | dynamic leaping form echoes with the surrounding iconic buildings such as The Innovation Tower, and the future Block X.
match well. The Flying Fish structure has also integrated the most efficient structural design layout, and solutions to suit with many of
Project team was required to review the structural design for an integrated the current site constraints.
design.
The Committee commented that the proposed arch which landed on deck Firstly, the structure imitates a fish flying over the river (road). The footbridge consists of a symmetric arch structure at the
level at one end while landing on street level at the other end appeared odd, main span across Chatham Road South (the Fish Body), then have an immediate support provided by the columns which
particularly with another column supporting the deck as shown on Section Y- | we call the “Fish Tail"; while the Fish Fins, the last span of the footbridge integrate to Block Z.
Y on drawing A1418/ACABAS/FB-15. Project team was required to review i
the structural design for a more balance structural design. Secondly, the current location of the arch extension / column supports at Block Z minimised the disturbance to the existing l
EVA and trees of Block Z, and the compacted size of structural steel members occupy lesser space within the limited M
working area in Block Z. { J
(Drawing A1418/ACABAS/FB-00C) ¢
The structure of the asymmetrical canopy was designed to enrich the pedestrian experience by providing an uncovered I
portion along the footbridge where pedestrian could fully appreciate the skyline of the neighborhood and the arch structure ]
of the footbridge. The semi-open design also means that the vegetation could receive better sunlight and natural rain water { j
for irrigation.
(Drawing A1418/ACABASI/FB-04, 07) l
The Committee commented that the Perspective of the proposed internal In response to the Committee’s comments, the visual disturbance to the pedestrians was addressed by removing the U
view as shown on drawing A1418/ACABAS/FB-04 appeared very busy since | aluminum fins at the western side. Simple and neat glass balustrade was provided instead. I
there were so many elements and features enclosing the footbridge deck. (Drawing A1418/ACABAS/FB-04, 07)
Project team was required to review the structural design for a more simple ”
structure with integrated design. |
The Committee commented that proposed sun shading grilles along the The sun shading grilles on the western side of the footbridge were removed from the design, a simple, neat glass .
footbridge made the footbridge look bulky. Project team was required to balustrade was provided instead of the grilles. ;
review the necessity of the sun shading grilles since they would also attract (Prawing A1418/ACABAS/FB-04, 16) ! )
litter and rubbish as the grilles would be very handy. |
al
The Committee commented that the proposed staircases as shown on After reviewing the connection at Phase 8, the ramp was widened to provide a spacious path. The steps is retained as an !
drawing A1418/ACABAS/FB-05 were not necessity but create funny dead alternative option for non-wheelchair users. The area and extent of the staircase cum ramp were redesigned to provide a L)
corner at the entrance of footbridge. Project team was required to review the | more inviting connection. I
necessity of the staircase and review the design at the entrance from Phase (Drawing A1418/ACABAS/FB-05, 07) N
8 for smooth circulation. L
Project team was required to review the alignment of the deck for a smooth The profiles at Grid-22 were smoothen. I
alignment at the western end of the footbridge. (Drawing (Drawing A1418/ACABAS/FB-01, 07) r
A1418/ACABAS/FB-18) : ]
.
13 May 2015 | 21 April 2015 Project team was required to ensure adequate soil depth would be provided The proposed tray planter system has integrated water retention cell that would enhance the growing conditions. The - I
to ensure healthy plant growth to achieve the greening provision along the proposed system was adopted in various government projects. (Some of which were shown in the submission for .
footbridge. reference) The suitable species of plants were also listed for reference.
(Drawing A1418/ACABAS/FB-17A) .
The Committee commented that the canopy looked retro-fit structure and A cantilever design was adopted for the canopy and the central column had been removed. A higher level of integration |
should be integrated with the structure of the footbridge. Project team was between the structure of footbridge and canopy was achieved. re
required to review the structural design for an integrated design. (Drawing A1418/ACABAS/FB-05, 16) f‘
i
The Committee commented that the previous comment 4 (i.e. the Committee | The pier of the footbridge at Block Z had been revised. The previous design of steel supports were replaced by an R.C.
commented that the proposed arch which landed on deck level at one end support. 2
while landing on street level at the other end appeared odd particularly with (Drawing A1418/ACABAS/FB-05A, 13A, 15) i
another column supporting the deck as shown on Section Y-Y on Drawing U
A1418/ACABAS/FB-15. Project team was required to review the structural
design for a more balanced structural design) was not addressed in the latest
design. Project team was required to further review the structural integrity of .
the design, particularly the structural landing at street level, for a more :
balanced structural design. L
Project team was required to provide photomontage showing view from the A perspective of footbridge from the EVA was provided for the Committee’s review. I
EVA towards the structural landing at the street level. (Drawing A1418/ACABAS/FB-05A) ( J
.
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¥ By Fax
1 O
MEMO
rom Secretary of ACABAS, HyD To Distribution
Ref. (4L55) in HyD LU/M14-1/2 (Alin. ; )
191. No. 3903 6665 ‘ Your Ref,
fax. No, 2310 8438 Dated
-=mai,  Sladu.lu@hyd.gov.hk Fax No.
ste 5 August 2015 Tots! Pages 2 + Encl.

Advisory Committee on the Appearance of
Bridges and Associated Structures

Minutes of the 378th Meeting

| attached herewith the minutes of the captioned meeting held on Wednesday,
21 July 2016 for your record and action where appropriate. Please be advised that the
Committee’s comments would be classified into two categories, viz primary comments
which are comments relating to aesthetics and the project proponent should comply
with, and secondary comments which are advices on functional or other
requirements for project proponent’s consideration.

2. Please take note that 10 sets of documents with 10 copies of the covering lefter /

memo of your submission for responses through correspondence / resubmission should be
forwarded to the Secretary for distribution to ACABAS members. For ease of filing and
minimizing the storage space, a CD containing the soft copy of your documents in PDF /
JPG format should also be submitted for record. Project Proponents are also
encouraged to make use of power point and our visual facilities for presentation.

3. All submission / resubmissions should follow the Appendix A (Guidelines for
Submissions to ACABAS) of ETWB TC (W) No. 36/2004. [n order to conserve our
environment, submission / resubmissions must be printed in double-sided format.
Ring binding, transparent cover sheets, front covers, dividing sheets and / or back
covers should also be avoided for minimizing the use of materials. Al ACABAS
submissions should be condensed in no larger than A3 size format of a simple stapled
package. Information to be submitted should be concisely selected with a view to enable
the Committee to understand the design. Where a colour scheme is proposed, true colour
samples should be submitted and presented at the mesting. Re-submission or follow-up
submissions should quote the date, meeting ‘number and item number of the previous
submission. A summary of responses to comments should be stated and
amendments on drawings should be highlighted. In case there is alternative design
proposed, the project officers / proponents should vet the alternative design first and attach
their statement of satisfaction to such submission / resubmissions.

Pen NG)
Secretary of ACABAS, HyD

KN/JChie

2/



@5-AUG-201S 14i56 HIGHWAYS DEPT

ol

13.0

»

Advisory Committee on the Appearance of Bridges and Assoclated Structures

Minutes of the 378th meeting held on Tuesday 21 July 2015

e e e e s s sttt g, PP A U Bl bt

———

Proposed New Footbridge Submission (3rd__Submission) - Pedestrian Footbridge

Connecting Phase 8 & Main Campus for The Hong Kong Polytechnic University. Hung Hom
- KIi. 9853 RP & Ext and KiL 11201

-Ref: item 4.0 of 375th meeting
(Andrew Lee King Fun & Assaciated Architects - Raymond Zhou, Derrick To and Serena

Chan)

(Arup — Chris Cheng and Melody Wong)
Kaden — Jackie Leung and Felix Lu)
(Poly U~ S K Chan, Daniel Suen and Susana Hung)

Further to the Committee's comments at the 375th meeting, the Project team made

responses to the comments and briefly explained the latest design for the Commiittee’s
consideration:

0

(i0)

)

(iv)

The proposed tray planter system integrated water retention cell that would enhance
the growing conditions. The proposed system was adopted in various govemment

projects. The suitable species of plants were also listed for reference. (Drawing
A141B/ACABAS/FB-17A)

The central column had been removed. The posts of the canopy were integrated into *

the structural grid of the bridge deck for a higher level of integration between the
structure of footbridge and canopy. (Drawing A1418/ACABAS/FB-0S &16)

Atter further review, the 2 pairs of the steel support were found most suitable to suit

the site condition {i.e. existing trees and E.V.A.) The front pair of steel support of the
bridge at Block Z was painted in a darker colour to differentiate from the other
supports. The profiled corbel had been refined at the connection to Block X to achieve
a more balanced design, (Drawing A1418/ACABAS/FB-05A & 15)

A perspective of footbridge from the EVA was provided. (Drawing
A1418/ACABAS/FB-J5A)

CONCLUSION: Based on the information submitted, the Committee considered the
submission acceptable.

i

(Alfred YAU})
Chairman, ACABAS

+ 852 2318 8438 P.83785
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Far re-submission or response to comment, please submit 10 sets of submission,

quote the last submission and highlight revision{s)/change(s) for consideration.
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1 INTRODUCTION

1.1 PROJECT BACKGROUND

BeeXergy Consulting Limited was commissioned to undertake an Air Ventilation Assessment
(AVA) Expert Evaluation (EE) Study for the proposed Footbridge development Footbridge
development linking the redevelopment of Block X and existing Block Z (or Phase 8), at The Hong
Kong Polytechnic University (namely the Project Area) in order to access the air ventilation
performance of the proposed design and its impacts on the surrounding pedestrian accessible

locations.

This EE study has made reference to the Technical Guide for AVA for Developments in Hong Kong
in Housing, Planning and Lands Bureau and Environment, Transport and Works Bureau TC No.
1/06 (2006).

1.2 STUDY AIM AND OBJECTIVES

The Objectives of this EE study for the proposed Footbridge development linking the
redevelopment of Block X and existing Block Z (or Phase 8), at The Hong Kong Polytechnic
University (namely the Project development) are:

(a) to review the existing wind environment of Project development and the surroundings
based on the site context and topography;

(b) to assess qualitatively the air ventilation impacts of the Project development;
(c) to identify major breezeway(s), air-path(s) and obvious problematic area(s);

{d) to comment on the localized wind effects of the potential development within the Project
Area and its surroundings;

(e) to determine any potential wind stagnation and wind amplification causing uncomfortable
and unsafe wind environment, if any;

(f) to propose possible mitigation measures for identified problematic area; and,

(g) to determine if further study in the form of Initial Study or Detail Study is required.

Air Ventilation Assessment Expert Evaluation Report for
Footbridge Linking Phase 8 Development at The Hong Kong Polytechnic University 1
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2  SITE ENVIRONMENT

2.1 SITE INFORMATION

The development is a proposed footbridge linking the redevelopment of Block X and existing
Block Z (or Phase 8), at The Hong Kong Polytechnic University, Hung Hom, which is situated at the
northeast of the Tsim Sha Tsui District and southeast of the Yau Ma Tei District of Hong Kong. The
project includes a lift tower next to the Redevelopment of Block X and the proposed footbridge
development across Chatham Road South (Figure 1 and Figure 2).

Figure 1: Location of the project site and surroundings
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Figure 2: Elevation of the proposed footbridge linking

Air Ventilation Assessment Expert Evaluation Report for
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2.2 SURROUNDING AREA

The Project development (marked with red dot) is located within The Polytechnic University
(HKPU) campus area highlighted in yellow. In considering the prevailing winds around the
Project development and HKPU campus, the concerned area is proposed (circulated in solid blue
lines in Figure 3) covering the south part of Kowloon Peninsula which compose 4 districts - Tsim
Sha Tsui District (OZP No. S/K1/28), Yau Ma Tei District (OZP No. S/K2/22), Ho Man Tin (OZP No.
S/K7/23) and Hung Hom (OZP No. S/K9/24).

The site inspection was conducted on 21 September 2015. Photo records were summarized in
Appendix B.

Figure 3: Concerned area of the proposed footbridge linking (Source: Google map accessed on
21 September 2015)

Tsim Sha Tsui area has been developed as an important commercial and tourist centre in
Kowloon. It is gaining importance on educational, cultural and recreational purpose. Apart from
predominantly uses for office, commercial and hotel, there is Kowloon Park to the west, Hong
Kong Cultural Complex and Hong Kong Space Museum to the south, Hong Kong Science Museum
and Hong Kong Polytechnic University to the east. In recent years, some of the high-rise
redevelopments have been established due to the relocation of airport in Kai Tak and the removal
of the airport height restrictions.

Yau Ma Tei area is located at the west Kowloon and forms the central part of the Yau Tsim Mong
Administration District. The area to the west of Nathan Road is older parts of the urban area with
predominantly residential use. Whereas the sites along Nathan Road are dominated by
commercial or commercial/residential buildings. To the east of Nathan Road, flat land gives way
to undulating ground. Developments are more dispersed and of more recent origin. Queen
Elizabeth Hospital, a number of low-density residential developments, grass pitched and
recreation clubs are found in this part of the area.

Hung Hom area is located in the southeastern part of Kowloon Peninsula which fronts onto
Victoria Harbour from the east to the south. Hung Hom has been developed for a variety of uses
including private residential, commercial, public housing and industrial. Whampoa Garden and
Laguua Verde are two large private comprehensive residential developments in the area. The
Hung Hom Bay Reclamation area provides land for the hotel/office developments, residential
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developments, open space and Government, institution or/and community (GIC) facilities to help
redress the current shortfall in the provision of such facilities in Hung Hom. The air ventilation
problem includes overcrowded dilapidated housing stock and a generally poor urban built form.
The problem areas are the existing built-up area located mainly along Baker Street and Bulkeley
Street in the west.

Ho Man Tin area has been substantially developed including low and medium density private and
public housing. The major private residential areas are located along Argyle Street, Princess
Margaret Road and Waterloo Road. The major public housing developments include Oi Man
Estate, Chun Man Court and Ho Man Tin Estate. Topographically, the area is relatively higher than
the surrounding areas which is suitable for location of service reservoirs to supply potable water
through gravity. Building height restrictions are to maintain a stepped building height concept
recommended in the Urban Design Guidelines Study for wind penetration and circulation.

OZP Zoning

m Amendment ltem under S.5/8.7 of the

TPO

Comprehensive Development Area

m Open Space

Green Belt

/A westkowioon Cultural District

Residential (Group A}

[Z‘ Undetermined

Commercial

Government, Institution or Community |-
=] .

_EI] Other Specified Uses

IR(B)] Residential (Group B)

© Plansing Data froe Town Plaseing Dowid
Servey Dave Mag from LandsD

Figure 4: Outline Zoning Plan of surrounding (Source:
http://www2.0zp.tpb.gov.hk efault.aspx?, accessed on 21 September 2015)
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3 WIND ENVIRONMENT

3.1 PREvVIOUS MM5 WIND DATA

The Fifth-Generation NCAR/ Penn State Mesoscale Model (MM5), which is the former version of
Site Wind availability data of PlanD, was adopted. The MM5 wind data from AVA Expert
Evaluation Study for Hung Hom (2008) and AVA Expert Evaluation for Ho Man Tin Area (2008)
are studied relevant to the proposed pedestrian footbridge due to proximity.

Based on this dataset, two wind roses locations (Point A and Point B in Figure 5) for Hung Hom
AVA EE were extracted at 120m and 450m above ground. The annual wind of the Hung Hom
study area is mainly from the East and North-East. The summer wind is mainly coming from the
East, South and South-West.
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015 0.15
0.20 0.20
K 0.25
0.30 S

0.30
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Figure 6: Wind roses in the study area at location A
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Figure 7: Wind roses in the study area at location B
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As for the AVA EE for Ho Man Tin Area, the wind data of MM5 simulation results at 230 m above
Ho Man Tin Area from HKUST were selected to demonstrate the wind characteristic of the Ho
Man Tin study area with the consideration of surrounding topographical impact on the wind
direction. The annual prevailing wind is dominated by the East and North-East winds. The
summer wind is mainly come from the South-West and East. Similar to the annual wind rose, East
and North-East winds dominate in non-summer period.

Wind Rose

Blue circles are frequency

o83 S 7 9 111315171921 23n/s

caln freq= 0.013586
dirless freq= 0.000112

Annual

Wind Rose Wind Rose

Blue circles are frequency Blue circles are frequency

TR

6.1z
1.3 8 7 9 11131517192123x/s

1 3 5 7 9 111315171921 23n/s

calm freg= 0.021717 caln freg= 0.014587
dirless f£reg= 0.000000 dirless freg= 0.000000
Summer Non-Summer

Figure 8: Annual and seasonal wind rose from MM5 data (230 m above Ho Man Tin Area)
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3.2 RAMS (REGIONAL ATMOSPHERIC MODELING SYSTEM)

The wind data of the concerned area can be achieved from two public sources, i.e. modeling
worked by City University of Hong Kong (CityU).

“Consultancy Study on Establishment of Simulated Site Wind Availability Data for Air Ventilation
Assessments in Hong Kong” has been conducted by CityU in March 2013 to setup Site Wind
Availability System and Web based Site Wind Availability Database. The consultancy team, led by
Prof Johnny Chan a meteorologist of CityU, have simulated a 10-year wind climate at the
horizontal resolution of 0.5kmx0.5km covering the whole territory of Hong Kong using Regional
Atmospheric Modeling System (RAMS) Version 6.0. It was found that the simulated wind
characteristics, turbulence intensity (TI) and vertical wind profiles for Hong Kong were
comparable to those from HKO data and wind tunnel test. However, the limitation of meso-scale
model was the over-estimation of wind speed which could be related to inadequate
representation of the local buildings and surface topographic effects in the model.

Based on the archived dataset, wind statistics and wind roses for each 0.5kmx0.5km gird box at
different height levels were computed. Simulated data at site area (X081, Y039) is extracted at
200m and 500m above ground for Annual, Winter and Summer wind conditions. Wind roses of
RAMS (Figure 8) were found reasonable with observation comparing to HKO data (Figure 9 and

10).

Figure 9: The location (X081, Y039) of RAMS extracted data (Source:
http://www.pland.gov.hk/pland en/info serv/site wind/site wind/domain e.html,

accessed on 21 September 2015)
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Figure 10: Urban canopy layer (UCL), 200m; wind boundary layer, 500m (Source:
http://www.pland.gov.hk/pland en/info serv/site wind/site wind/081039.html, accessed
on 21 September 2015)
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From the RAMS wind rose data above, the annual mean wind speed is about 6.28 m/s at 500m.
The predicted mean wind speed in the summer and in the winter at 500m is about 6.13 m/s and

6.31 m/s respectively. Details wind occurrences are summarized in Tables below.

Table1:  Annual Wind Availability from RAMS wind data set at location (X081, Y039)

Occurrence at |Occurrence at{Occurrence at

Direction 500m 300m 200m
N 2.10% 1.80% 2.00%
NNE 6.00% 8.10% 8.00%
NE 7.70% 7.30% 7.30%
ENE 14.30% 12.70% 12.60%
E 23.20% 30.10% 30.50%
ESE 10.10% 9.40% 9.20%
SE 5.40% 3.60% 3.60%
SSE 4.40% 3.10% 3.00%
S 4.40% 4.60% 4.50%
SsSw 6.20% 5.90% 5.90%
SW 5.80% 5.10% 5.10%
WSW 3.70% 3.20% 3.20%
W 2.60% 2.50% 2.50%
WNW 1.50% 1.40% 1.30%
NW 1.30% 0.70% 0.60%
NNW 1.20% 0.70% 0.70%

Table 2: Winter Wind Availability from RAMS wind data set at location (X081, Y039)

Occurrence at|Occurrence at|Occurrence at
Direction 500m 300m 200m
N 2.50% 2.10% 2.30%
NNE 10.10% 15.60% 15.50%
NE 13.70% 13.60% 13.60%
ENE 24.60% 21.70% 21.50%
E 28.40% 34.20% 34.40%
ESE 8.90% 6.60% 6.60%
SE 3.80% 1.50% 1.50%
SSE 2.00% 0.70% 0.70%
S 1.50% 0.70% 0.70%
SSwW 1.00% 0.80% 0.80%
SwW 0.90% 0.60% 0.50%
WSW 0.40% 0.40% 0.40%
W 0.50% 0.50% 0.60%
WNW 0.40% 0.40% 0.40%
NW 0.50% 0.30% 0.20%
NNW 0.90% 0.40% 0.40%

Table3: Summer Wind Availability from RAMS wind data set at location (X081, Y039)

Occurrence at|Occurrence at|Occurrence at
Direction 500m 300m 200m
N 0.90% 0.80% 0.80%
NNE 1.10% 1.30% 1.30%
NE 1.40% 1.50% 1.50%
ENE 3.00% 3.70% 4.10%

Air Ventilation Assessment Expert Evaluation Report for

Footbridge Linking Phase 8 Development at The Hong Kong Polytechnic University



BXG

£ 9.80% 12.40% 12.60%
ESE 9.20% 9.70% 9.70%
SE 7.40% 6.80% 6.90%
SSE 7.50% 6.80% 6.60%
s 9.60% 10.60% 10.30%
SSW 14.10% 13.50% 13.50%
SW 14.10% 14.10% 14.10%
WSW 9.10% 8.50% 8.60%
w 5.80% 5.70% 5.70%
WNW 3.00% 1.40% 1.30%
NW 2.30% 0.70% 0.60%
NNW 1.20% 0.70% 0.70%
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3.3 KING's PARK (HKO)

The wind environment could refer to the nearest weather station at King’s Park (HKO). The
height of the anemometer at King’s Park Station is 90m above the mean sea level.

S

Figure 11: Annual wind rose at King’s Park Weather Station from1981-2010 (Source: HKO)
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Figure 12: Monthly wind roses at King’s Park Weather Station from1981-2010 (Source: HKO)
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Based on the available wind data from the measurement by HKO and RAMS modeling by CityU, it
could be summarized that the annual prevailing wind of the concerned area is mainly from the
East and Northeast. The summer prevailing wind is mainly coming from the East, Southeast,
South and Southwest.

Figure 13: Annual prevailing winds of the concerned area (blue), PolyU Campus (yellow) and the
proposed development (red) (Source: Google map accessed on 21 September 2015) o

Summer Prevailing Wind

[ S—

Figure 14: Summer prevailing winds of the concerned area (blue), PolyU Campus (yellow) and
the proposed development (red) (Source: Google map accessed on 21 September 2015) ]
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4 EXISTING CONDITIONS

4.1 EXISTING TOPOGRAPHY

The concerned area is located at the south of the part of Kowloon Peninsula surrounded by the
Victoria Habour. Distant hilly terrain and urban fabric north of the site provides some shielding
effect and the downwind slope moderates the north easterly winter prevailing wind. The hilly
Hong Kong Island across Victoria Harbour also provides a shielding effect that is likely to
moderate the southerly summer prevailing wind. Victoria Harbour, with its narrow eastern Lei
Yue Mun entrance, creates a channeling effect that is likely to enhance the easterly summer
prevailing wind.

The topography of the region is generally flat from the existing urban area to the reclaimed
waterfront. There are undulating ground from 30mPD to 60mPD at the centre of Kowloon
Peninsula, known as the Hong Kong Observatory and the King’s Park. To the east of the MTR East
Rail Line, Ho Man Tin area is an outliner of the Kowloon foothills system with altitude up to
80mPD.

4.2 EXISTING SUMMER AND ANNUAL SCENARIOS

The assessment is based on the information obtained from Planning Department and Town
Planning Board on existing building heights and land use. The concerned area of this study is
generally divided into nearby 6 zones (Figure 15 and 16).
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N ,e\\\% \?\%F—y“ N ¥ Nng*Q-J 585
AN ) 5 1) o ) | & Princess Margaret/ KON
3\ Charming ik i t Sy R
:&cj\m &%. 2 7 %P\”]"R East 5all Line  Torwawen PN
- a8 = =2 1B~ / \\tf/l—“\! Chatham Road North/ \
AR e R \ =l 7
\ . \}‘ 5;—-_"‘4 & : Yim} East Kowloon Corridor
8 AR ST . < '
Gascoigne Road/ , 6 A ; ",\ Gillies Avenue South
West Kowloon Corridor g o I:;anal\'eme
’ ;’i\j / 3
] pos
@ Hung Hom South Road

/_———_

Princess Margaret Road Link

Cross Harbour Plaza

YEY Cheong Wan Road

Chatham Roid Sou'}h \,
i /Sah{bury Road

Figure 15: The 6 zones of the study and main roads (major breezeways) (Source:
http://www?2.0zp.tpb.gov.hk/gos/default.aspx?, accessed on 21 September 2015)
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Cross Harbour Plaza

Breezeways should be created in forms of major open ways, such as principal roads, inter-linked
open spaces, amenity areas, non-building areas, building setbacks and low-rise building corridors,
through the high-density/high-rise urban form. They should be aligned primarily along the
prevailing wind direction routes.

Principal roads of the study area: Chatham Road North & South, Princess Margaret Road, Hung
Hom South Road, Hong Chong Road (cross harbour plaza), Cheong Wan Road and Salisbury Road
are the major air paths of the study area which allow free flow of sea breezes from the waterfront.
Gillies Avenue South, Gascoigne Road and Austin Road are also useful air spaces in the area.

Open Spaces and Greeneries of the study area: The concerned area has a number of green and

open areas; they are very useful for the study area’s air ventilation. In particular, the series of
open and green areas along Hung Hom South Road, Chatham Road South, and at King’s Park, Gun
Club Hill Barracks, Kowloon Bowling Green Club and Kowloon Cricket Club provide a useful
continuous air path.

Zone 1: Oi Man Estate and Chun Man Court are the high-rise and high density sites found in this
zone. Owing to the irregular street pattern, poor street connectivity may affect the wind
penetration into the hinterland and result in relative poor wind performance. Nevertheless, the
open areas at the southern part of the zone such as Ho Man Tin Services Reservoirs Playground,
King’s Park Services Reservoirs are important for air circulation in Ho Man Tin area itself and to
Zone 6 under non-summer northeast wind condition. However, future Ho Man Tin MTR Station

Air Ventilation Assessment Expert Evaluation Report for
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residential development may impact the east-west wind penetration.

Zone 2: Based on the existing building configurations and street alignments of Hung Hom,
particularly those unaligned streets and lacking in openspace in Zone 2, east-west wind
penetrations are expected to be less.

Zone 3: In terms of local accessible pedestrian level wind conditions, The Hong Kong Coliseum,
Hung Hom Station and metropolis are unlikely to adversely affect the pedestrian level wind
conditions and to the study area. An improved local air ventilation effect may be achieved by
providing more gaps and openings between buildings and podia, especially the permeable
podium at the Hong Kong Polytechnic University.

Medium-rise hotels in Hung Hom Bay are expected to create significant wind blockage effects,
compared with spaced buildings. Some localized stagnant zones will occur in the lee of the
Harbourfront Horizon, depending on the approaching wind direction. Wind corridor from
waterfront has been preserved in this zone, to facilitate wind penetrations particularly southerly
winds to Zone 1, Zone 2 and Zone 6.

Zone 4: Tsim Sha Tsui East has buildings more or less of uniform building heights of around 60
mPD. The building height to street width (H/W) ratio is low - around 2:1. There are useful open
spaces, namely the Tsim Sha Tsui East Waterfront Podium Garden and the Urban Council
Centenary Garden, from the waterfront to Chatham Road South for air ventilation to the inland.
This zone has little air ventilation issues. The summer southerly wind can penetrate and benefit
Zone 1 and Zone 6. Open spaces of the Mody Road Garden are extremely useful air paths for the
easterly and south-easterly winds to penetrate through Zone 4 to provide vital air ventilation to .
the eastern areas of Zone 5 strategically.

Zone 5: Centre of Tsim Sha Tsui area has been intensively developed with high-rise commercial
buildings. This area generally experiences weak air ventilation performance for several reasons.
Buildings occupy the entire area where there is no open space to alleviate the ventilation problem.
Due to the relocation of airport in Kai Tak and the removal of the airport height restrictions, some
of the high-rise redevelopments have been established. Most importantly, the narrow unaligned
streets and roads of this zone discontinue the air path from the waterfront and the major
breezeways. Granville Road, Cameron Road, Mody Road and Middle Road running through the
zone has air ventilation potentials. However, they are currently too narrow for wind to penetrate
compared to tall buildings along road side with H/W ratio as high as 4:1. Air ventilation issue
exists when southerly summer prevailing wind flows over the streets perpendicularly.

) S G S T

oz}

Figure 17: Perpendicular wind flow over streets

Zone 6: Open spaces in this zone include King's Park, Gun Club Hill Barracks, Kowloon Bowling
Green Club and Kowloon Cricket Club together with adjacent principal roads create a useful
continuous air path to allow easterly, south-easterly and south-westerly winds moving over the
zone unobstructed from the Victoria Habour.

Queen Elizabeth Hospital (QEH) comprises a number of building blocks ranging from 22.6mPD to
76.2mPD. The building height at northern portion is lower and ranges from 22.6mPD to 42.2mPD.
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It serves to provide a major air path of about 40m wide which can allow east/west wind
penetration.

There are high-rise developments in the concerned area, including Parc Palais (130mPD), a
community college building along Wylie Road (107mPD) and King’s Park Villa (91mPD). Parc
Palais and King’s Park Villa are aligned along nearly the same east-west axis and therefore the
reserved wind corridor imposes less impact against westerly and easterly wind flow. Considering
that easterly wind is already blocked by building blocks on the eastern side of Princess Margaret
Road in Ho Man Tin high altitudes, these high-rise developments within the study area do not
impose significant additional impact. With low rise buildings, low density development and a fair
amount of open spaces at the south of Zone 6, this zone has little air ventilation issues.
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Figure 18: Annual prevailing wind and potential air paths (Source:
http://www?2.0zp.tpb.govhk/gos/default.aspx?, accessed on 21 September 2015)
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Figure 20: Summer prevailing wind from southwestern and potential air paths (Source:

http://www2.0zp.tpb.gov.hk/gos/default.aspx?, accessed on 21 September 2015)
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5 SITE SPECIFIC

5.1 OBSERVATIONS

There are plenty open space to the south of QEH and Parc Palais including YMCA Recreation
Ground, King’s Park Sports Ground and King’s Park Hockey Ground as shown in Figure 21 and
site inspection photos in Appendix B. The open space creates breezeway to allow east-west wind

flow. The northeast of the site is currently occupied by spaghetti of highway and is open for wind
penetration as well.

The existing site is located at a breezeway. Phase 8 Development of HKPU (60mPD at South Tower
of Block Z), Innovation Tower (75.9mPD) and Block Y (60mPD) near the Chatham Road South

would have blocked, channeled and redirected the air flow, particularly favorable for northeast
and southwest winds.

Air space at Block Z (Figure 22), together with the redevelopment of Block X (18.9mPD)
facilitates south-north wind flow at podium level where is frequently accessed by students and
pedestrians. The podium void area in The Polytechnic University Main Campus (Figure 23) allows
cross ventilation to enhance local wind environment.

Figure 21: Morphology of the immediate surrounding (Source:
http://www2.0zp.tpb.gov.hk/gos/default.aspx?, accessed on 21 September 2015)

Figure 22: Air space at South Tower of Block Z
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Figure 23: Air space at podium level in PolyU Main Campus

As mentioned in Section 3.3, annual prevailing wind directions are primarily from northeast and
east. Annual prevailing wind from northeast is defected by Block Y and channeled into Chatham
Road South as shown in Figure 25. Fat Kwong Street Flyover is the main east-west wind corridor
to the concerned area. The east wind continues to penetrate into southern part of Ho Man Tin
District and to openspace to the north of the development (Figure 26), while the wind at the
windward side of the development is weaken by the existing street alignment (more than 30
degrees to the prevailing wind direction as suggested in Figure 27) at west boundary of Hung
Hom District where mid-rise residential buildings are densely populated.

Innovation
Tower

Block Z

p/d /.

Figure 24: Annual prevailing (NE) wind from Chatham Road North
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Figure 25: Annual prevailing (NE) wind from Chatham Road North at pedestrian level (Source:
http://www2.0zp.tpb.gov.hk /go fault.aspx?, accessed on 21 September 2015)

¢l
e e e e P RIS STREE

Figure 26: Annual prevailing (E) wind from Fat Kwong Street Flyover at pedestrian level (Source:

http://www2.0zp.tpb.gov.hk /gos/default.aspx?, accessed on 21 September 2015)

Prevailing Wind " : Prevailing Wind “ Prevailing Wind V

Figure 27: Penetration of prevailing wind through the district (Source: PlanD, Urban Design
Guidelines)
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East, southeast, south and southwest are the summer prevailing wind directions as described in
Section 3.3. East wind, similar to annual wind condition (Figure 26), is less likely to penetrate the
Hung Hom District at pedestrian level due to street alignment. Southeast wind coming from the
waterfront (Figure 28) penetrates the major breezeway at Hung Hom South Road to the
openspace to the northeast of the development. The podium structure at the Metropolis captures
southeast wind into Cheong Tung Road South at pedestrian level, however, the wind dissipates as
the breezeway discontinues. The openness of podium level in PolyU Campus allow local wind
penetration to the development, particularly from southeast over the low-rise redevelopment of
Block X. Wind from south direction (Figure 29) follows major breezeways at both side of the
PolyU podium structure, Chatham Road South and Salisbury Road near Cross Harbour, to the
northern part of the concerned area. Office buildings, Concordia Plaza and New East Ocean
Centre, in Tsim Sha Tsui East block the air path from entering the podium level of PolyU Campus.
Likewise, the wind from southwest (Figure 30) adopts the major breezeway from the waterfront
to the proximity of the development. The wind is then divided into two air paths when it
encounters Block Z at junction of Chatham Road South.

Figure 28: Summer prevailing (SE) wind from Cross Harbour, Cheong Wan Road and Hung Hom
South Road South at pedestrian level (Source:
http://www?2.0zp.tpb.gov. default. ?2,accessed on 21 September 2015)

Figure 29: Summer prevailing (S) wind from Chatham Road South and Salisbury Road at
pedestrian level (Source: http://www2.0zp.tpb.gov.hk/gos/default.aspx?, accessed on 21

September 2015)
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Figure 30: Summer prevailing (SW) wind from Chatham Road South and Cross Harbour at

pedestrian level (Source: http://www?2.0zp.tpb.gov.hk/gos/default.aspx?, accessed on 21
September 2015)
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5.2 PROPOSED DESIGN

This AVA EE intends to assess the air ventilation impact of a footbridge, to identify good design
features, to identify obvious problem areas and to propose some mitigation measures, if necessary.

The footbridge is located at the major breezeway of annual prevailing wind at northeast direction,
and a summer prevailing wind at southwest direction. Careful disposition of building bulks and
heights, open spaces are all important design parameters. The decrease of overall permeability of
the major road Chatham Road South could significantly impact the penetration depth of the
prevailing wind into the district. This can be mitigated by maintaining low-rise structures along
prevailing wind direction routes, maximizing permeability at prevailing wind direction, creating
the “air volume” near the pedestrian level, and maintaining a low building height to street width

(H/W) ratio.
NE Wind (Annual}

The proposed permeable footbridge linking comprises a lift and staircase tower near the Block X
redevelopment and a bridge deck above Chatham Road South linking to Phase 8. The bridge deck
is situated at about 15m above the ground pedestrian level. The whole footbridge structure is
designed to be air permeable with no solid panels (Figure 34 and Figure 35). This permeable
design would not introduce any air ventilation impact to the pedestrian wind environment and
breezeway of the downstream Gun Club Hill Barracks under NE annual prevailing wind. The lift
and staircase is setback such that the new construction would not narrow the sectional width of
60m at Chatham Road South breezeway (Figure 36} with H/W ratio 1:1.

SE. S, SW Winds (Summer)

During summer, the proposed footbridge is under PolyU Campus’s shadow for Southerly winds. No
obvious ventilation impact would be imposed to the surrounding Ho Man Tin area, Wylie Court and
nearby sports fields.

E Wind (Summer and Annual)

As discussed in Section 5.1, the annual and summer wind from the East is not likely to penetrate
through the Hung Hom District at pedestrian level due to street alignment. Additionally, the lift and
staircase tower is under shadow of PolyU Campus and Block Y. The proposed footbridge would not
impact the leeward area such as Gun Club Hill Barracks.

5.3 CONCLUSION AND FURTHER STUDY

It can be concluded that the permeable footbridge development has no obvious air ventilation
impact to:

(a) existing wind environment near the Project development and the surroundings based on the
site context and topography;

{b) existing major breezeway(s) and air-path(s}; and

(c) the localized wind effects of the potential development within the Project development and
its surroundings.

In additional, there would be no potential wind stagnation and wind amplification causing
uncomfortable and unsafe wind environment due to the Project development.

In this connection, no further study of Air Ventilation Assessment is required for this Project
development.
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Figure 32: Site condition view from Block X Redevelopment site
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Figure 34: Air permeable space across the footbridge (easterly prevailing wind)
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Figure 35: Easterly prevailing wind flowing through openings at footbridge (Section B)
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APPENDIX B ~-PHOTO RECORDS

Air Ventilation Assessment Expert Evaluation Report for
Footbridge Linking Phase 8 Development at The Hong Kong Polytechnic University



Figure B2: MTR East Rail Line and Wylie Road (due Mong Kok)
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Figure B3: Parc Palais at junction of Wylie Road and Prince Margaret Road (due Hung Hom)
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Figure B4: Oi Man Estate at junction of Wylie Road and Prince Margaret Road
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Figure B5: Oi Man Estate at Chung Hau Street

Figure B6: Ho Man Tin MTR Station at Chung Hau Street
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Figure B8: Fat Kwong Street (due Hung Hom)
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Figure B9: Fat Kwong Street Flyover (due Hung Hom)

Figure B10: Southern part of Ho Man Tin foothill
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Figure B11: Chatham Gate at Chatham Road North and East Kowloon Corridor

Figure B12: Chatham Road North (due Hung Hom)
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Figure B13: Existing dilapidated housing at west boundary of Hung Hom

Figure B14: Unaligned streets at Hung Hom South Road
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Figure B15: Hung Hom MTR Station, Shatin to Central Link (SCL)

Figure B16: Hung Hom MTR Station and Multi-storey Carpark
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Figure B17: Hung Hom Station Mass Transit

Figure B18: The Metropolis Residence Tower
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Figure B19: Harbour Plaza Metropolis and Hong Kong Coliseum
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Figure B20: Gillies Avenue South (due To Kwa Wan)
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Figure B21: Baker Street (due Whampoa)
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Figure B22: Bulkeley Street (due Whampoa)

Air Ventilation Assessment Expert Evaluation Report for
Footbridge Linking Phase 8 Development The Hong Kong Polytechnic University

Bll



BXG

\

- ,_.m:.s.:_:i
\%ﬁx&w@m i B

Hung Hom Road (due To Kwa Wan)

Figure B23:

Hung Hom Road (due Tsim Sha Tsui)

Figure B24:
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Figure B25: Hung Hom South Road (due Whampoa)

Figure B26: Hung Hom South Road (due Hung Hom)
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Figure B27: Junction of Hung Hom Road and Hung Hom South Road
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Figure B28: High-rise developments at Hung Hom Bay
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Figure B29: Royal Peninsula at Hung Hom South Road

Figure B30: PolyU Student Hostel at Hung Lai Road
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Figure B31: Harbour Place Podium at Hung Hom Road
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Figure B32:
B16
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Figure B33: Salisbury Road near Hung Hom Station
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Figure B34: Cross Harbour Tunnel
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Figure B35: Hong Chong Road and Hong Wing Path

Figure B36: Hong Tat Path and Cheong Wan Road
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Figure B37: Salisbury Road (due Hung Hom)
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Figure B38: Salisbury Road (due Tsim Sha Tsui)
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