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1. Introduction

This Brief is to be read in conjunction with the Memorandum of Agreement, the
General Conditions of Employment for a Design and Construction Assignment,
Special Conditions of Employment, Schedule of Fees and Schedule of Resident
Site Staff standards and duties. For the avoidance of doubt but without prejudice
to Clause 7 of the General Conditions of Employment, the performance of the
Services specified herein shall be subject to Clause 22 of the General Conditions
of Employment.

The following table lists out the abbreviations of BIM related terminology

mentioned in the Brief:

Abbreviation Full Expression

3D Three dimensional

4D Time

BIM Building Information Model(s) / Building Information
Modelling / Building Information Management

CAD Computer Aided Design

CADD Computer-Aided Design & Drafting

CDE Common Data Environment

CIC Construction Industry Council, Hong Kong

COBie Construction Operations Building Information Exchange

CSWP Computer-Aided-Drafting Standard for Works Projects

DR Director’s Representative

E&M Electrical and Mechanical

EIR Employer’s Information Requirements

ER Engineer’s Representative/ Project Manager Delegate

GIS Geographic Information System

HKIBIM Hong Kong Institute of Building Information Modelling

IFC Industry Foundation Classes

LOD Level of Development
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2.2.

Abbreviation Full Expression

LV and HV Low voltage and high voltage switchboards
switchboards

MEP Mechanical, electrical and plumbing

O&M Operation and Maintenance

PAS 1192 Publicly Available Specification 1192

PIM / AIM Project Information Model / Asset Information Model
VR Virtual Reality

WD Works Department

WIP Work in Progress

Description of the Project

The Tsing Ma Control Area (TMCA) covers roads that run from Mei Foo
Interchange to Sunny Bay Interchange in North Lantau and to Ting Kau, including
Tsing Ma Bridge, Kap Shui Mun Bridge, Cheung Tsing Tunnel, Tsing Yi North
Coastal Road, Ma Wan Road and Ting Kau Bridge. The management, operation
and maintenance of TMCA are undertaken by an operator engaged by the
Government. The existing Traffic Control and Surveillance System (TCSS) has
been in use for more than 20 years. It is increasingly difficult and not cost
effective to carry out repairs for the TCSS due aging of system and difficulties to
procure spare parts from the market. Therefore, the existing TCSSs are required
to be replaced to ensure safe and effective operation of TMCA. The entire
replacement project, which this Assignment forms a part, is expected to be
completed in September 2022. Site plan of the Tsing Ma Control Area is shown
in Appendix 3. [Note: Lane control signals, variable speed limit signs and light
emitting limited variable message signs of the TCSS in TMCA were replaced in
2016.]

Electrical and Mechanical Services Department (EMSD) has been entrusted by
Transport Department (TD) for the management of the overall TCSS replacement
project (the Project), of which related engineering works will be reviewed and
any necessary replacement and addition of traffic field equipment such as Full
Variable Message Signs (FYMS), traffic control signals, etc., will be implemented,
to enhance traffic management and road safety of TMCA and link roads.
Location of control rooms, cross-section of key infrastructure and existing FVMS
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2.3.

2.4,

2.5.

2.6.

2.7.

in TMCA are shown from Appendix 4 to Appendix 8 respectively.

The new TCSS will be a fully computerised system under which integrates various
traffic control and monitoring functions on a single platform. It will be able to
implement more programmed traffic management schemes for improving
operation efficiency. The capability of the TCSS in controlling remote traffic
message signs, signals and other field equipment will be enhanced to meet traffic
management needs. In addition, the new TCSS will be installed with high
definition cameras and monitors for providing clearer images in support of
effective traffic monitoring. Furthermore, more cameras will be installed on the
approach roads to enhance traffic monitoring and management efficiency. The
new TCSS will also be equipped with automatic systems for traffic control and
surveillance. Important features such as Automatic Incident Detection System
(AIDS), Over-height Vehicle Detection (OHVD) System, Closed Circuit TV (CCTV)
System, traffic sensors and computerized traffic plans will be provided by the new
system. Replacement of the existing Radio Rebroadcasting System, Emergency
Telephone (ET) system and Environmental Monitoring System (EMS) in TCSS will
be included in this Project. Proposed list of equipment for new TCSS in Tsing Ma
Control Area is shown in Appendix 1.

The Consultant employed under this Assignment shall be responsible for the
review, design, technical consultancy and construction supervision of traffic
strategy, civil and structural engineering aspects of the TCSS.

EMSD will prepare the tender specification and necessary tender documents for
this Project in collaboration with the Consultant. Subsequently, EMSD will
assume the role of the Engineer for the Contract.

A tentative project schedule is shown in Appendix 2.

The Consultant shall adopt BIM to enhance design process and collaboration
with cost and time effectiveness throughout the project life-cycle. The Consultant
shall cooperate and work closely with the DR to ensure that the Assignment is
carried out in full compliance with the specified BIM requirements and that the
BIM are submitted on time. The Consultant is required to resolve any
inter-disciplinary conflicts during the design stage and to ensure that the
inter-disciplinary BIM are design coordinated.
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3.2.

3.2.1.

Objectives of the Assignment

The objectives of the Assignment shall include but not limited to the following:

(a

To liaise and collect feedbacks from, among key stakeholders, TD and
TMCA operator on requirement of new TCSS in TMCA from operation
perspective;

To review the existing traffic management facilities in TMCA and its vicinity,
to identify and recommend any required modifications, replacement,
deletion and addition of field equipment and traffic plans for a
cost-effective, safe and efficient TCSS in TMCA,

To design the new TCSS, on systematic level, based on functionality and
capability intended to be achieved as per (b) above.

To assist in tendering including the preparation of tender specification and
tender documents;

To scrutinize submissions on traffic, civil and structural engineering works

and on transitional arrangement for system implementation;

(f)  To review the equipment mounting methods inside tunnel tubes and on
gantries and bridges in TMCA;

(g) To supervise construction works on traffic, civil and structural engineering
carried out by the E&M and Civil Contractors; and

(h) To liaise and inspect the works related to traffic, civil and structural
engineering provision during the commissioning stage and Defects Liability
Period (DLP) stage.

BIM Adoption

BIM Technology

The Consultant shall fully utilise BIM technology to enhance and improve the

coordination amongst various stakeholders during the design and construction

phases of the Assignment.
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3.2.2. Employer’s Information Requirements (EIR)

The Consultant shall review and take into account the Employer’s Information
Requirements (EIR) which is described in this Brief to provide the levels of BIM
services in the Assignment. The EIR set out the information to be delivered,
standards and process that the Consultant should adopt during the project
delivery process. The EIR act as a good basis to establish information
management requirements and prepare the BIM Execution Plan in order to
confirm EIR completeness.

Information management requirements determined in the Project Information
Model (PIM) and Asset Information Model (AIM) that need to be defined as part
of the Employer’'s Requirements. The EIR defines which models need to be
produced at each project stage — together with the required level of definition
and their purpose. These models are key deliverables in the information
exchanges helping facilitate effective decision making at key stages of the project.
The content of the EIR covers the three main areas:

Technical — | details of software platforms, definitions of LOD (Level of
Development) etc.

For example, standard methods and procedures providing
clarity on information formats and naming conventions and
guidance on how to supply information.

Management— | details of management processes to be adopted in
connection with BIM on a project.

For example,

- Information-related roles and responsibilities giving a clear
definition of information-related roles and what s
expected from them.

- Prescribe the standards and processes that Consultant
needs to adopt as part of their appointment.

Commercial — | details of BIM deliverables, timing of data drops and
definitions of information purposes.

For example, an information delivery plan or information
schedule identifying which information deliverables should be
delivered, by whom and when.

3.2.3. Level 2 BIM
The Consultant shall deliver Level 2 BIM that provide the foundation for Level 3
BIM. According to PAS 1192-2, Level 2 BIM is the delivery of a co-ordinated
project information model to the Employer containing graphical and
non-graphical information through a single point of responsibility. This refers to
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3.2.4.

3.2.5.

3.2.6.

collaborative work practices where parties generate their own 3D models and
share information through the CDE using common file formats. It provides the
backbone for digital project delivery and asset management.

During the adoption of BIM technology in the Assignment, the Consultant shall
utilise BIM for avoidance of risks, minimisation of changes, clarification of project
costs and programmes in various stages and enhancement of safe design for

construction and operation.

BIM Interoperability

The Consultant shall effectively manage shared information to ensure that they
can be received, read and effectively used within the project team, including the
WD project team. The Consultant shall ensure the information and processes
interoperability during the Assignment in order to maintain an effective and
efficient exchange of data amongst applications (BIM authoring tools), allowing
standardisation of workflows and simplification of automation. The Consultant
shall configure its attribute data in its BIM to align with the data requirements
and data exchange formats required by the O&M party.

Model Federation

The Consultant shall provide federated information for both file management
and collaboration activity. This federated information shall contain a federated
model (a single model that combines all individual discipline BIM in the project
area) that allows for the project participants, including Employer’s staff, to go
through the clash detection and co-ordination process. Model federation shall be
well-defined in the BIM Execution Plan and used as a discussion media during the
regularly scheduled BIM Progress / Coordination Meetings.

Model and Information Sharing

The Consultant shall establish a collaboration and information sharing
environment. The Consultant shall form a federated model by combining models
of various discipline to facilitate collaboration purpose.

Description of the Assignment
For the scope of the work under this Agreement, the TCSS Consultancy Service

shall include the following:

(@) Study the locations and positions of field equipment in the new automatic
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incident detectors (AID), traffic sensor and the existing traffic field
equipment such as CCTV cameras, signs & signals and recommend any
changes that may include deletion, relocation and addition. The new traffic
signs shall be of FVMS type and other traffic signs by taking consideration of
the latest statutory requirements, design guidelines, market-available
technologies and also compatibility with the development trend of
Intelligent Transport Systems (ITS). The Consultant shall take into account
the necessary data exchange/communication with other traffic control
centres (such as Emergency Transport Coordination Centre (ETCC) of TD),
other traffic management systems (such as the Traffic Incident Management
System (TIMS) of TD) or other TCSSs (such as TCSS of Tsing Sha Control
Area) currently present or under planning by the Government.

(b) Review the statutory requirements on traffic control signage and the
associated design requirement for the traffic control equipment.

(c) Propose to the Director’'s Representatives system design of the new TCSS
including necessary change and addition of traffic plans, and the traffic
management strategies such as the timing of contra-flow traffic, review the
associated road marking, if considered necessary, due to the replaced
and/or additional traffic field equipment.

(d) Review and design provision of sufficient advance traffic signing for TMCA
operation.

(e) Review and confirm the interface provision with TIMS of TD and the
interface arrangement to adjacent tunnels and roads (such as Nam Wan
Tunnel, Tai Lam Tunnel and North Lantau Highway).

(f)  Review and design on the interface provision to potential future ITS
initiatives (including, but not limited to, free-flow tolling at Lantau Link and
other 12V communications using In-Vehicle Units) in TMCA and advise on
the latest development in TCSS technologies and user requirements.

(g) Conduct cable-duct survey in the whole of TMCA, its vicinity and approach
roads for the Project and design the cable route with any required provisions
of additional cable ducts, manholes, draw-pits, etc., for incorporation into
equipment layout drawings for tendering purpose. The utilization ratio and
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spare capacity of cable ducts shall be checked and recorded. The report
format of cable duct survey shall be approved by the Engineer or Engineer’s
Representative(s). Suitable methods and equipment should be adopted to
check any blockage of the cable ducts. If no existing draw-wire is found,
new draw-wires are required to be laid along such ducts. For easy
identification, suitable markings shall be made on the covers of the
draw-pits or manholes if no existing marking is found. The cost of the
cable-duct survey, including transportation, shall be borne by the
Consultant except excavation permit fee.

Conduct a study on TMCA and propose mounting methods and cable
routes for all the signs and equipment (e.g. lane control signal, remote
control sign, radio antenna, emergency telephone, environmental
monitoring sensors, etc.) to be installed in TMCA (including locations inside
the tunnel tubes, bridges and highways) and obtain the approval from
relevant government departments with the necessary documents (e.g.
Registered Structural Engineer’s certificate).

Liaise and advise on latest radio rebroadcast requirement, including radio
for Hong Kong Police Force, Hong Kong Fire Services Department and
TMCA operator’'s O&M radio.

Design the structural support of relocated signs/signals and the new FVMS,
traffic control signs/signals and obtain the necessary approval/consent from
relevant departments/authorities on these designs. The Consultant shall
conduct underground utilities investigation including bore-holes, trial pits
etc., for all the new and relocated FVMS and the design as required by the
investigation results. The cost of the underground utilities investigation,

including transportation, shall be borne by the Consultant except the

excavation permit fee. The Consultant shall also study the existing location

of FVMS as shown in Appendix 6 and recommend any addition, relocation
or deletion.

Incorporate the study findings in 4.1(a) to 4.1(j) above, prepare sign face
details and equipment layout drawings for incorporation in tender

documents.

Incorporate the structural design and prepare tender drawings for traffic,
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civil and structural engineering works.

(m) Based on cable route design and structural design, prepare the Bill of

Quantities (or Schedule of Quantities) for tendering purpose.

Based on the study in 4.1(a) to 4.1(k), the prepared design drawings in 4.1(l)
and Bill of Quantities (or Schedule of Quantities) in 4.1(m), compile the
tender documents in connection with traffic, civil and structural
engineering works and cable-duct requirement and assist the Director’s
Representative in resolving conflicts with other portions of the tender

document when and where required.

Advise the Director’s Representative during tender evaluation to respond to
tenderer’s queries on traffic, civil and structural engineering works and

related designs.

Advise and assist the Director's Representative upon vetting of all
submissions from the Contractor related to traffic, civil and structural
engineering works (including but not limited to assessment of claims and
variation orders), and advise the Director’s Representative on their
relevance, appropriateness from both technical and contractual points of
view, and offer other technical commentary so as to allow the Director’s
Representative to process these submissions.

Consolidate the comments related to traffic, civil and structural engineering
works and provisions from the relevant parties and make the respective
advice and recommendations. Executive summary for the comments and

recommendations shall be provided by the Consultant.

Evaluate and approve the Contractor’s structural designs should it deem
necessary to change the initial designs by the Consultant owing to site
constraints or equipment offered by the Contractor.

Supervise the construction of any traffic, civil and structural engineering
works and provisions by the Contractor.

Liaise and inspect any traffic, civil and structural engineering works and
provisions including additional niches/recesses inside tunnel tubes, gantry
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4.2.

4.3.

foundation, cable-ducts, etc. and mounting structures as constructed by
the Contractor or other parties.

(u) Issue the certificate of acceptance upon the completion of the construction
and acceptance of the structures.

Details of the Assignment under this Agreement are further elaborated in Clause
6 of this Brief.

The Consultant shall provide the professional services by adoption of BIM during
various phases of the services in accordance with Clause 6 of this Brief.

Deliverables

The Consultant shall produce the required copies of the deliverables listed in the
following tables and circulate sufficient copies to all relevant parties before the
specified deadlines. The Consultant shall submit the draft format and layout of
the deliverables for comment prior to the compilation of the formal ones. Such
deliverables shall be submitted to the Director's Representative for
information/comments not later than 2 weeks before the finalization of the
respective deliverables. Working group meetings may need to be set up to
discuss the deliverables. The Consultant shall prepare a summary of the
comments received on the deliverables, the Consultant’s response, advice and
recommendations for further action on, and/or report on actions arising out of
the comments. Upon confirmation of the comments from all relevant parties, the
Consultant shall send the deliverables to the relevant parties for record.

No. | Deliverables Contents No. of Hard | Deadline for
Copies Submission
1 Inception Report As stipulated 3 printed 1 month from
in Clause 5.2 copies commencement

of Agreement

2 BIM Execution Plan | As stipulated 3 printed 2 months from
in Clause 6.8.1 | copies commencement

of Agreement

3 Cable-duct Survey As stipulated 3 printed 4 months from

Report in Clause 5.3 copies commencement
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of Agreement
4 Interim Investigation | As stipulated 3 printed 5 months from
Report in Clause 5.4 | copies commencement
of Agreement
5 Cable Route and As stipulated 3 printed 6 months from
Equipment in Clause 5.5 copies commencement
Mounting Report of Agreement
6 Underground As stipulated 3 printed 8 months from
Utilities Report in Clause 5.6 copies commencement
of Agreement
7 Bill of Quantities As stipulated 2 printed 8 months from
(Schedule of in Clause copies commencement
Quantities) 6.3.14 of Agreement
8 Final Investigation As stipulated 3 printed 9 months from
Report in Clause 5.7 copies commencement
of Agreement
9 Structural Drawings | As stipulated 25 printed 10 months from
in Clause 6.3.3 | copies commencement
of Agreement
10 | Equipment Layout As stipulated 25 printed 10 months from
Drawings in Clause 6.3.4 | copies commencement
of Agreement
11 | Detailed Drawings As stipulated 25 printed 10 months from
(such as Sign Face, in Clause 6.3.2 | copies commencement
Structural Design of of Agreement
Gantries, Mounting
Structures, road
markings, etc.)
12 | BIM Models As stipulated 3 digital 10 months from
in Clause copies commencement
6.8.8(d) of Agreement
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13 | Clash Report As stipulated 3 printed 10 months from
in Clause copies commencement
6.8.8(e) of Agreement

14 | Progress Reports As stipulated 3 printed 5 working days
in Clause 5.10 | copies from end of
& Clause 8 each reporting

period (Clause 8
refers)

15 | Presentation As stipulated As required | As required
Materials in Clause 5.13

At least one soft copy in format of CD-ROM of the above deliverables shall be
provided. BIM-related material shall be submitted in portable solid state digital
storage(s) or other equivalent media.

BIM-related Work-in-progress (WIP) file(s) uploads shall not be counted as
submission deliverable but shall be a proof of progress and for quality checking
purposes. The times and interval for WIP uploads shall be proposed by the
Consultant and be agreed by the DR. The WIP BIM can also be presented
during the BIM Progress / Coordination Meeting to facilitate decision making and
communication with project stakeholders.

All final BIM, videos, federated models and non-graphical information developed
for the Assignment shall become the property of the Employer and transferred to
the DR on completion of the Assignment. The Consultant shall submit in
portable solid state digital storage(s) or other equivalent media together with the
hardcopy. The Consultant shall provide the necessary hardware and software to
extract the information if it is transferred in compressed format. If the
information is available in the Common Data Environment (CDE), the Consultant
shall provide guidelines for transferring information from the CDE to DR's
preferred media or server. The Consultant shall also produce full details of BIM
and linked non-graphical information (e.g., 2D drawings, asset information, data
source files, reference scripts) to enable the DR to understand, handle, operate,
update and maintain the data of the BIM.
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5.2.

5.3.

54.

The Inception Report shall consist of, but not limited to the following:

(a

A full description of the proposed approach and methodology for
undertaking the key elements of the Assignment and the relevant
authorities to be consulted;

A comprehensive programme for the Assignment containing all activities,
time schedules, consultation required, key dates for receipt of approvals,
reporting and meetings in order to achieve the deliverables on or before
the stated deadlines; and

A list of the staff together with their CV's and their respective
responsibilities in the Assignment.

The Cable-duct Survey Report shall consist of, but not limited to the following:

(a

(b)

An executive summary;

A full description of the study with photos and drawings, detailing the
cable ducting inside the TMCA, Administration Building and approach
roads;

Findings and recommendations explaining their impacts on operation from

the traffic engineering point of view; and

Recommendation of modifying the existing cable route and proposal of
additional cable ducts with illustration on submitted drawings.

The Interim Investigation Report shall consist of, but not limited to the following:

(a)

(b)

An executive summary;

A full description of the study conducted addressing individual field

equipment;

Findings and recommendations, explaining their impacts on operation from

the traffic engineering point of view;

A proposed drawing list on structure and sign-face details; and

Recommendation of additional niches and/or recesses and its preliminary
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construction proposal for housing field control equipment inside tunnel.

5.5. The Cable Route and Equipment Mounting Report shall consist of, but not
limited to the following:

(@  An executive summary;

(b) A full description of the study conducted;

(c) Detailed structural calculation(s) and assumption(s) to be involved in the
study;

(d) Recommendations, with photos and drawings, detailing the proposed
cable routing and the mounting method for all equipment, signals to be
mounted inside the tunnel, on bridges and on highways within the scope
of this replacement; and

(e)  Record of approval from relevant authorities.

5.6. The Underground Utilities Report shall consist of, but not limited to the
following:

(@  An executive summary;

(b) A full description of the study conducted; and

() Photos and drawings as required, detailing the findings and
recommendation for the fine-tuning of the locations for all new or

relocated FVMS.

5.7.  The Final Investigation Report shall consist of, but not limited to the following:
(@ An executive summary;

(b) A full description of the study conducted addressing individual field

equipment;

(¢)  Final findings and recommendations explaining their impacts on operation
from the traffic engineering point of view;
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5.8.

5.9.

5.10.

(d)  An updated drawing list on structure and sign face details;

(e) Set of calculation showing the design of the various structure (e.q.
foundations for gantries, pole-mounted equipment, CCTV high masts, new
niches/recesses, etc.) including statement of the standards, procedures and
codes of practice adopted,;

(f)  Suggested modification to existing traffic plans and additional plan
complete with sign messages under different scenario;

(g) Suggested modification of the existing cable route and proposal of
additional cable ducts with size and number details, equipment mounting
method as a result of the Cable-duct Survey Report and Inside Tunnel Cable
Route and Equipment Mounting Report stipulated in Clause 5.3 and Clause
55;

(h)  System design of the new TCSS, and

(i) A cost estimate of traffic, civil and structural engineering works so
designed.

Reports shall be in A4 size and accompanying drawings which should be of
convenient sizes but not exceeding A3 size unless otherwise approved by the
Director’s Representative. Any drawings to be issued for construction shall be in
A1 size unless otherwise agreed by the Director’s Representative.

All the deliverables submitted by the Consultant shall be accompanied by soft
copies in compact disk (depending on size) with texts in “Microsoft Word”
format and drawings in “AutoCAD"” format or other formats agreed by the
Director’s Representative.

The Progress Reports shall be prepared in a format agreed by the Director’s
Representative. It shall comprise, but not be limited to the (i) summary of key
issue, (ii) progress of work and (iii) document vetting statuses.

The Consultant shall draw the attention of the Director's Representative any
Deliverables that are under license, pre-existing copyright, patent and any other
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5.12.

5.13.

restriction whatsoever affecting the Employer’s use of the Deliverables and if
required by the Director’s Representative to establish the existence of any license,
copyright or patent.

The Consultant shall adopt the following green measures in preparing the
Deliverables:

(@  All reports, working papers, technical notes and miscellaneous submission
shall be printed on both sides;

(b)  Reports, summaries, etc. shall preferably be printed on recycled paper. The
use of recycled paper with not less than 50% recycled materials and not
exceeding 80 gsm shall be used as a general rule. The logo of recycled
paper shall be printed in a prominent area of the report;

(c)  Bleached papers should not be used as far as possible;

(d)  Unnecessary or excessive use of plastic laminates, glossy covers or double
covers shall be avoided. Use of recyclable non-glossy art board paper as
document cover should be encouraged;

(e)  Excessive use of blank paper should be avoided as far as possible;

(f)  Excessive white space around borders and in paragraphs should be avoided.
A top/bottom margin of 2 cm and left/right margin of 2.5 cm shall be
sufficient; and

(9) Reducing the font size can reduce the number of pages. As an indication,
Times New Roman or CG Times of font size 12 shall be used to balance
legibility and the waste reduction objective.

Deliverables for presentation to meetings with TD, District Councils, local
organizations, LegCo Members shall be prepared in both English and Chinese. A
copy of the presentation materials shall be submitted to the Director’s
Representative for comments prior to the meetings. Sufficient copies of the
presentation materials shall be disseminated as required. The Consultant shall
also provide drawings/presentation materials to facilitate any publicity required in
connection with the Project.
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6.1.
6.1.1.

6.1.2.

6.1.5.

6.1.6.

6.2.
6.2.1.

Services to be provided by the Consultant

General
The Consultant shall comply with all reasonable instructions of the Director’s
Representative and follow all relevant Government procedures e.g. working

hours, Standing Instructions and Technical memoranda and circulars.

The Consultant shall liaise and co-ordinate with all concerned parties including
Government Departments/Bureaux, TMCA operator, public utility companies, the
MTR Corporation and other authorities, contractors, public bodies, consultant on
matters related to the Assignment, and obtain their comments, consent or
approvals as deemed necessary.

. The Consultant shall supply such information, documents and drawings as may

be required by the Director’s Representative for compliance with the appropriate
Statutory Regulations, Government procedures, instructions, circulars and
requests from public bodies in connection with the Assignment.

. The Consultant shall draw the attention of the Director’s Representative the need

of considering any legal implications and consequence arising out of or in
relation to deliverables required in the Assignment including but not limited to
the investigation report and the proposed structural (e.g. gantry construction,
equipment mounting inside the tunnel tubes or on bridges) and cable-route
design.

The Consultant shall take cognisance of all related studies, initiatives and projects
that are either completed, being or to be carried out in the TMCA and its vicinity.

The Consultant shall assist in negotiation for any re-provisioning works if
required.

Review Phase

The Consultant shall review the existing locations of field equipment according to
the requirement in Transport Planning & Design Manual and relevant Traffic and
Road Ordinance. In this connection, the Consultant shall also be familiar with
high wind management in TMCA.
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6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

6.2.7.

6.2.8.

6.2.9.

The Consultant shall review the statutory requirements on traffic control signings
against the current operation arrangement of TMCA. The Consultant shall
identity if there are any constraints on the TCSS over TMCA management and
operation, advise the way forward and liaise with the authorities in case amend
to the current Ordinance or Regulations is needed.

The Consultant shall review whether the existing structures (e.g. lane control
signal in approach roads) are capable to withstand the additional or new load.

The Consultant shall conduct thorough cable-duct checking as detailed in Clause
4.1(g) and submit a detailed cable-duct survey report with recommendation.

The Consultant shall check the underground utilities as detailed in Clause 4.1())
by method of bore-holes and trial pits, etc. and obtain the consent from
authorities concerned before finalizing the locations of any structures to be
constructed or relocated. The Consultant shall consolidate the findings and
recommendations into Underground Utilities report.

The Consultant shall provide the requirement on construction of new structures.
The Director’s Representative will provide the necessary input on proposed
equipment type upon liaison with the Consultant as project progresses.

The Consultant shall review and design adequate provision of advance signings
to TMCA, including the associated design on power supply, data transfer and

civil provision works design on existing highway structures.

The Consultant shall liaise with the TD's representative(s) of TIMS project and
confirm the latest interface requirement between TIMS and the new TCSS. The
interface requirement shall include programme, data format, data type,
compliance to standards, frequency of update, provision works, etc.

The Consultant shall liaise with the users of the radio rebroadcast and confirm
the details of the associated provision including coverage, frequency range,
signal strength, bandwidth, management & maintenance arrangement, etc.
Constraints, if any, from existing mobile service operators shall be also taken into
consideration.

6.2.10. The Consultant shall liaise, collect and study the latest TD and TMCA operator
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requirements and technologies over TCSS application.

6.2.11.The Consultant shall review and advise on the needed system & operation

interface with roads to TMCA, if any.

6.2.12. The Consultant shall review the latest ITS projects of TD, liaise and advise on the

relevant requirements to TCSS in order to achieve the needed interface and data

exchange.

6.2.13. The Consultant shall review the traffic management strategies for the Project. In

this connection, the Consultant shall be familiar with conception, planning and

development of any potential vehicular roads to TMCA.

6.3.  Design Phase

6.3.1. The Consultant shall propose system design of the new TCSS.

6.3.2. The Consultant shall, based on the findings in Clause 6.2 make recommendation,

prepare tender specification and related detailed drawings on, but not be limited

to, the followings:

(a)

Addition of Full Variable Message Signs (FVMS) and remote controlled signs,
etc., of which the review shall include existing location of FVMS as shown
in Appendix 6;

Identification of proper locations & positions of field equipment, including,
but not be limited to, signs, signals, CCTV cameras, automatic incident
detectors, over-height vehicle detectors, radio antenna, etc., in the TMCA
and along the approach roads;

Modification to directional signs, temporary traffic management design for
construction works, civil provision works including power supply, data
transmission and structural support;

Deletion of existing field equipment;

Design of new gantries and mounting frames;

Relocation of mounting frames;
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6.3.3.

6.3.4.

6.3.5.

6.3.6.

(g) Addition of traffic plans;

(h)  Modification of existing traffic plans;

(i) Sign face messages under different traffic plan scenario; and

()  Functions of Manual Traffic Control Panel (MTCP).

The design shall comply with the Highways Department’s Standard Drawings, the
Transport Planning & Design Manuals and other applicable Codes of Practice,
international standards and regulations.

The Consultant shall design the appropriate cable route, size, number and type of
additional cable ducts for various field equipment. The Consultant shall also
design the mounting method for all related equipment. The design shall comply
with the General Specification for Civil Engineering Works and other applicable
Codes of Practice. The Consultant shall obtain the necessary clearance from
relevant authorities for such design on additional routing and equipment
mounting.

The Consultant shall prepare the equipment layout tender drawings with details
as follows:

(@)  Positions and locations of various field equipment in TMCA and along the
approach road;

(b) Cable routing (both existing and additional) complete with any civil work
requirements such as draw pits, etc., and utilities location; and

() Equipment mounting methods

The Consultant shall prepare detailed designs, specifications for works, drawings,
dimensions, sections, plans with such design data, calculations and other
information as may be required for the purpose of or in connection with the

Assignment.

The Consultant shall co-operate with the manufacturers or suppliers of plant and
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equipment, if any, and take all necessary steps to obtain from them all details
necessary for the timely completion of the Assignment.

6.3.7. The Consultant shall liaise with relevant bodies and assist with negotiations for
any re-provisioning works that may be required.

6.3.8. The Consultant shall identify all facilities and installations affected by the
Assignment.

6.3.9. The Consultant shall prepare all necessary documents for the Advisory
Committee on the Appearance of Bridges and Associated Structures (ACABAS)

submissions.

6.3.10. The Consultant shall determine the extent of further ground investigations and
surveys and further studies required to carry out the detailed design of the
Assignment.

6.3.11.The Consultant shall prepare all necessary documentation and reports on ground
investigation and survey data together with interpretation of results.

6.3.12.The Consultant shall prepare detailed designs for environmental mitigation

measures.

6.3.13. The Consultant shall prepare papers and briefing notes which will be required to
consult and obtain the views of representatives of community groups and District

Board members.

6.3.14.The Consultant shall prepare the Bill of Quantities (Schedule of Quantities) to be
incorporated into the Tender according to the Standard Method for
Measurement for Civil Engineering Works.

6.3.15. The Consultant shall design the traffic management strategies for the Project.
Particular attention shall be paid to future development of roadways in the
vicinity of TMCA.

6.3.16.The Consultant shall prepare and submit the tender documents (including
addendum) and also provide necessary comments and inputs on the drafted
documents. The Consultant shall check and consolidate the comments from
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6.4.
6.4.1.

6.4.2.

6.5.
6.5.1.

6.5.2.

6.5.3.

6.5.4.

6.5.5.

relevant departments and consultation bodies to the Director’s Representative
before tender invitation.

Tender Phase

The Consultant shall advise the Director’'s Representative during tender
evaluation by responding to tenderers’ queries arising from traffic, civil and
structural engineering works and related designs.

The General Conditions of Contract shall remain unaltered. Any necessary
amendments required shall be by means of Special Conditions of Contract
authorised in writing by the Director's Representative.

Construction Phase

The Consultant shall comment on the traffic control and surveillance field
equipment locations, traffic plans and related issues, sign face details proposed
by the Contractor according to the requirements in Transport Planning & Design
Manual, relevant Traffic and Road Ordinance and traffic engineering aspect. In
addition, the Consultant shall recommend appropriate functions to be provided
by the Manual Traffic Control Panel (MTCP).

The Consultant shall examine and approve the submissions that include, but not
limited to, materials, construction work procedures, method statements, design
calculations, painting on sign faces, equipment mountings etc. and design
drawings from the Contractor or other parties on traffic, civil and structural
engineering works (e.g. equipment mounting, provision of foundations, plinths &
cable-ducts, etc.). The Consultant shall ensure that the submissions comply
with all statutory requirements and calculations.

All comments and approvals as required by Clauses 6.5.1 and 6.5.2 shall be
copied to the Director’s Representative.

The Consultant shall assist the Director’s Representatives to supervise and inspect
the Contractor’s construction works on civil and structural provisions to ensure
that they meet the design parameters and statutory requirements. In particular,
the Consultant shall witness and certify the Contractor’s site acceptance test

reports in relation to traffic, civil and structural engineering works.

The Consultant shall assist the Director’s Representatives to supervise the
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6.5.6.

6.5.7.

6.5.8.

6.5.9.

6.6.

Contractor's performance including work procedures, workmanship and
progress of traffic, civil and structural engineering works, and keep records in
connection with traffic, civil and structural engineering works for verification
against the Contractor’s payment by the Director’s Representative.

The Consultant shall assist the Contractor to liaise with Hong Kong Police Force,
Transport Department, Highways Department, TMCA operator, District Office,
utilities companies, MTR Corporation and other relevant parties for making
arrangements of any closure of the roads in TMCA and/or diversion of traffic,
excavation permit for traffic, civil and structural engineering works, if so required.
In addition, the Consultant shall assist the Contractor to make temporary traffic
arrangement in connection with any inspection, installation work and

commissioning test.

The Consultant shall assist the Contractor to handover the gantries and
framework structures to relevant authorities and issue the certificate of
acceptance upon work completion and acceptance. This certificate, together
with other approval documents satisfying the statutory requirements, shall be
sent to the Director’s Representative and relevant authorities for retention within
four (4) weeks after acceptance.

The Consultant shall assist the Director’s Representative to vet the submissions
from the Contractor on variation of work and assess the work quantity if so

required in connection with traffic, civil and structural engineering works.

The Consultant shall assist the Director’s Representatives to deal with any issues
arising from traffic, civil and structural engineering works such as contractor’s
claims, disputes, arbitration, etc. The services shall cover related events which
may arise in the Defects Liability Period.

The Consultant shall take cognizance of and comply with relevant requirements
of technical circulars and documents issued by the Government bureau and

departments including but not limited to the following:

(a) EACSB Handbook and other relevant EACSB circulars and circular

memoranda; and

(b) General/Technical circulars and other relevant circular memoranda issued by
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the Development Bureau.

6.7. The Consultant agrees that the management and reporting of the Consultant’s
Performance under this Agreement shall be subject to the reporting and
management mechanism set out in Development Bureau Technical Circular
(Works) No.3/2016 and No.5/2018 or their latest version or replacement.

6.8.  Building Information Modelling

6.8.1. BIM Execution Plan

The Consultant shall submit a design stage BIM Execution Plan within two
months upon commencement of the Assignment. The Consultant shall make
reference to the related guidelines and standards to develop the BIM Execution
Plan. For specific model elements or model size limited that are not included, the
Consultant shall define this information in the BIM Execution Plan. The
Consultant shall treat their BIM Execution Plan as a live document and shall
review and update it regularly. It is the Consultant’s obligation to implement the
BIM Execution Plan as a basic for what they are required to deliver.

The BIM Execution plan shall follow the requirements stated in the following
sections, which shall include, but not limited to:

1. BIM Project Execution Plan Overview

2. Project Information

3. Client BIM Requirements

3.1.  BIM Goals

3.2. BIM Uses

3.3.  BIM Data

3.4.  LOD Responsibility Matrix

4. BIM Management

4.1.  Roles, responsibilities and authority
4.2.  BIM Team Resources, Competency & Training
4.3, BIM Deliverable Schedule (Programme)
4.4.  Approval of BIM Deliverables

5. BIM Process

5.1.  Individual Discipline Modelling

5.2.  BIM Coordination and Clash Detection
5.3.  Drawing Production

Boundary Crossing Facilities and Transport Services Division, EMSD Page 24





Replacement of TCSS in the Tsing Ma Control Area — Draft Brief CE 14/2018(CF)

5.4.  Model Archive

5.5.  Quality Control

6. BIM Procedures

6.1.  BIM Origin Point & Orientation
6.2.  Modelling Methodology

6.3.  Model Division

6.4. Model Units

6.5.  File Naming Convention

6.6.  Layer Naming Convention

6.7.  Drawing Sheet Templates

6.8.  Annotation, dimensions, abbreviation and symbols
7. IT Hardware & Software Solutions
7.1.  Software Versions

7.2.  Exchange Formats

7.3.  Data Security & Back-up

7.4.  Hardware Specifications

7.5.  IT Upgrades

6.8.2. BIM Team Resources

a) BIM Team Requirements

The Consultant shall propose and establish a BIM team that are appropriate for
the scale and complexity of the Assignment, highlighting key roles and
responsibilities of each position, within 14 calendar days after commencement of
Assignment. The team shall be led by a BIM team leader who holds a key position
in the Consultant’s project team structure. The BIM team shall include sufficient
and technically competent resources in order to complete all BIM tasks and
deliverables specified in the Assignment. Notwithstanding, the BIM team shall at
least comprise three staff well trained in relevant disciplines.

b) BIM Team Leader Requirements

The BIM team leader shall either have corporate membership of an appropriate
professional institution or shall have 5 years relevant post-qualification experience
plus university degree or equivalent in an appropriate engineering discipline.
The BIM team leader shall have minimum of 3 years of practical experience in
management of BIM projects or a professional member of the Hong Kong
Institute of Building Information Modelling (HKIBIM) or equivalent.
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6.8.3.

¢) BIM Coordinator(s) Requirements

The discipline BIM coordinators shall have 3 years related construction project
experience. The coordinators shall have a minimum of 1 year practical
experience in BIM projects or an associate member of the HKIBIM or equivalent.

d) Roles of BIM Team Leader and BIM Coordinator(s)
The BIM team leader shall be responsible for the overall BIM managements and
process control. The BIM team leader shall delegate BIM coordinator(s) to
handle BIM tasks such as BIM modelling, collaborate information exchange
amongst related stakeholders and maintain a drawing/information register to
record the information to be incorporated in the BIM.

e) Staff Movement Arrangement

For any proposed staff movement or change in the BIM team, the Consultant
shall provide a CV of the replacement personnel together with evidence of
equivalent BIM competency to the DR at least 7calendar days in advance for
approval.

f) BIM Sub-Consultant

If the Consultant does not have the necessary expertise, the Consultant shall
engage a sub-consultant with suitable expertise for the performance of BIM
related tasks. If the Consultant intends to or is required to sub-contracts the
BIM works to a BIM sub-consultant, the Consultant shall obtain approval from
the DR before formal engagement and shall indicate this clearly in the project
team structure.  The positions of the staff members from the BIM
sub-consultant shall also be indicated clearly in the BIM team organisation

structure.

In the BIM team organisation structure, the BIM sub-consultant shall be the
discipline BIM coordinator(s) whereas the role of the Consultant as the BIM team
leader remains unchanged. The Consultant shall provide the BIM
sub-consultant’s roles clearly with the BIM team organisation structure.

BIM Training
The Consultant is required to nominate his staff or sub-consultant’s staff to

attend, within 6 months from the commencement of the Assignment, training
courses organised by the Construction Industry Council as follows:
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6.8.4.

® 2 staff members to attend and successfully complete the Building Information
Modelling Basic Modelling Courses and

® 2 staff members to attend and successfully complete the Building Information
Modelling discipline-specific Advanced Modelling Courses.

In case there are sub-consultant(s) in the Assignment, the Consultant should
ensure that the appropriate number of staff member from the sub-consultant(s)
should attend the BIM training. The Consultant shall liaise with the Construction
Industry Council for the schedule of the above courses and shall obtain necessary
approval of the nomination from the Director's Representative before the
commencement of the training courses. In case the nominated staff members fail
to complete the course, the Consultant/Sub-consultant shall arrange additional
BIM training courses to its staff members to fulfil the contract requirements at its
own cost. After the completion of the training sessions, the Consultant shall
submit a training log to the DR for record. The training log should list out, but
not limit to, the training course, date, duration, venue and attendee's name and
position. The content of the training log shall be commented and agreed by the
DR. The training log should be reviewed and updated quarterly.

Common Data Environment (CDE)
The Consultant shall express the CDE approach in the BIM Execution Plan which
shall include, but not be limited to, the following:

a) Naming Convention
Model and family/object naming shall follow the latest version of the CIC BIM
Standards.

b) Revision Control

The Consultant shall define the process of revision control for the project
information under work-in-progress (WIP) to be shared, published and archived
during design stage.

¢) Folder Structure

The Consultant shall propose data segregation, folder structure, processes and
procedures to ensure proper information exchange between the Consultant and
the DR. The proposed folder structure shall be expressed in the BIM Execution
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6.8.5.

6.8.6.

Plan. The Consultant shall follow department’s BIM preference and standards
to propose the folder structure for approval by the DR and state in the BIM

Execution Plan.

d) Access Control
The Consultant shall establish an access control matrix that clearly specifying user
access right of the folders and files.

e) BIM Collaboration Methodology and Workflow

The Consultant shall describe the collaboration methodology and workflows
include change tracking, communication protocols upon uploading, security and
upload protocols (e.g. frequency and any deviations). CDE protocols and
information exchange can follow a similar process as described in PAS 1192 2.
The Consultant is required to provide CDE technical support when needed.

Details of the workflow shall be stated in the BIM Execution Plan and included
but not limited to the following:

- Inter-project disciplinary interfacing process and workflow.

- External interfacing process and workflow for the Assignment’s interface with
other Projects.

- Details of BIM review workshops and other collaborative working practices.

- A monthly collaboration and information exchange shall proceed one month
after Assignment commencement. The information shared shall be federated
models or BIM in an agreed format.

- The Consultant should utilise BIM authoring tools to produce accurate 2D
drawings from the BIM during design stage. To facilitate the understanding of
the connection between BIM and drawings, the Consultant shall maintain a
drawing / information register to record the information to be incorporated in the
BIM.

- Form of sharing including the information exchange format.

Model Information Sharing

The Consultant shall setup a workflow of BIM information sharing to facilitate
BIM Progress/Coordination Meetings. The Consultant is responsible for managing
the BIM in the CDE and keeping the federated models up to date.

Project Archive
CDE data shall be archieved and transferred to the DR’s preferred media or/and
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server periodically.

6.8.7. Coordination Management
The Consultant shall setup regular meetings for DR to monitor and understand
the Assignment progress.

a) BIM Progress/Coordination Meeting

The Consultant shall make use of the BIM and design drawings to facilitate the
design intent, coordination works between disciplines, checking of clashes
including proposed solutions to the DR. Any conflicts, clashes and coordination
issues identified shall be documented in the format of clash reports as part of the
BIM progress report. The Consultant shall use the latest WIP BIM to facilitate the

meeting for discussion.

The Consultant shall upload WIP BIM at monthly interval for collecting the DR's
comments. The Consultant shall specify the coordination status in the uploaded
WIP BIM. The Consultant shall ensure the compliancy of the WIP BIM against
BIM Execution Plan.

b) Interface Management

The Consultant shall explain the collaboration and interface management
approach within and across the disciplines. Proper element grouping and clash
rules shall be set up before running the respective coordination processes and
coordination meeting to:

- reduce time and resources spent on detecting false positives;

- hide elements that are unnecessary in the coordination process, for example,
known issues that are to be resolved in later project stages; elements that have
no impact on cost and time when changed on site etc.; and

- group particular elements for a specific type of coordination process, such as
forming groups between the ceiling elements and a fire services model during a
clash analysis.

¢) Coordination and Clash Detection

The Consultant shall provide details in coordination, internal and external clash
prevention, detection and resolution processes and overall quality control, and
shall address but not limited to the following:

- Software

- Process overview
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6.8.8.

- Responsibilities
- Outputs
- Clash resolution process

BIM Deliverable Requirements

a) BIM Uses

The BIM use items for the Assignment are classified as mandatory or optional.
The Consultant shall make use of BIM technology to optimise the design works in

their deliverables.

§5 5
BIM Use ggg _ *g
cEla [a) O
1 Design Authoring @) M M
2 Design Reviews O M M
3 Existing Conditions Modelling 0] o) M
4 | Site Analysis 0 M -
5 | 3D Coordination - M M
6 | Cost Estimation 0] 0] O
7 Engineering Analysis @) O
8 Facility Energy Analysis ) O
9 Sustainability Evaluation @) @) 0
10 | Space Programming @) @) -
11 | Phase Planning (4D Modelling) 0 M
12 | Digital Fabrication 0 0
13 | Site Utilisation Planning O
14 | 3D Control and Planning O
15 | As-Built Modelling M
16 | Project Systems Analysis O
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~ O

RS S

BIM Use 5fo S
Z£a¢ & 7

285 3 &

cEla o O

17 | Maintenance Scheduling O
18 | Space Management and Tracking 0
19 | Asset Management O
20 | Drawing Generation (Drawing Production) M M

Legend:

M — Mandatory BIM Use for the mentioned stage, including that carried forward
from previous stage.

O — Optional BIM Use

Explanations of each of the above BIM use shall be referred to Project Execution
Planning of the CIC BIM Standards or that of the Penn State BIM Uses
(https://www.bim.psu.edu/bim_uses/), if it cannot be found in the former

document.

b) LOD for BIM elements

The Consultant shall prepare the LOD for BIM elements including specific model
elements and critical size of the model elements to indicate the proposed LOD to
be achieved in the Assignment. The proposed LOD for BIM elements for each
model elements shall be defined clearly for each phase and shall be listed in LOD
responsibility Matrix as part of the BIM Execution Plan. The Consultant shall state
the requirements for the information submissions such as modelling details at
various project phases. The proposed LOD and any changes to the LOD shall be
agreed and approved by the DR.

C) Preferred File Formats

The Consultant shall submit native and editable BIM. The Consultant shall also
submit an open format (e.g., IFC) through export from BIM when requested by
DR. The Consultant shall ensure that data in the file is in order, without data loss
and is in consistence with those in the native file. The Consultant shall ensure all
the BIM deliverables comply with the approved software versions during the
Assignment period and at the time of delivery. The Consultant is required to
upgrade the final BIM deliverables to the version specified by the DR. The
Consultant shall propose the information compatibility measures in the BIM

Boundary Crossing Facilities and Transport Services Division, EMSD Page 31






Replacement of TCSS in the Tsing Ma Control Area — Draft Brief CE 14/2018(CF)

Execution Plan for the DR's review and approval.

Open format exported from BIM:

- Industry Foundation Classes (.ifc)

Other file formats include:

- Video (H.264 & other formats specified in the latest version of OGCIO — The
HKSARG Interoperability Framework (518))

- Plus other formats to be accepted by the DR specified in the latest version of
OGCIO - The HKSARG Interoperability Framework (518)

d) BIM and 2D Drawings

At the end of design stage, the Consultant shall deliver the final design BIM as
record documents. The final design BIM shall be a design-error free BIM without
any design conflict. The final design BIM shall be delivered in their native and
editable format and purged of all unused content including but not limited to line
types, line styles, line weights, families, and views. All errors and warnings shall
have been resolved or, if agreed to, listed on the approved BIM exception list. The
detailing of 2D drawings shall be not less than the current practice used as tender

drawings and working drawings.

The Consultant shall deliver the final 2D drawings which are synchronised with
the BIM and shall be aligned with department’s standards. All drawings
submitted by the Consultant shall be generated using BIM wherever applicable.
The Consultant shall seek agreement from the DR for exemption of producing
drawings from BIM. During the Assignment period, the Consultant shall
propose drawing formats generated from BIM approved by the DR. A registration
list showing the relationship between the BIM and 2D drawings shall be created
to make clear the 2D drawings that are generated from the BIM. The registration
list shall highlight those 2D drawings that cannot be generated from the BIM, for
example, schematic drawings etc. The Consultant shall ensure the BIM comply
with the related guidelines and standards in order to minimise manual
intervention in the production of 2D drawings.

e) Clash Report

Clash analysis shall be performed on the federated model to check the
coordination of the discipline BIM. The analysis should check for spatial
allowances and detect interferences between different systems. Clash results
need to be assessed in the context of the elements being analysed, for example,
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6.8.9.

one issue that may occur is duplicate instances of the same co-ordination issue —
a pipe hitting steel could represent 20 clashes in a software analysis when in
reality it is only a single coordination issue. Any conflicts, clashes and
coordination issues identified shall be documented in the format of clash reports
as part of the BIM progress report. These clash results shall be carried out,
recorded and reported in the format of clash report.

The Consultant shall propose the format and content of the clash report and
agreed by the DR. The content of clash report shall include, but not limited to
below:

- clash detection software and version

- revision/version of the discipline BIM

- summary of the clash records shall derived from all clash reports. This summary
shall show whether the clashes are gradually increased or deducted

- clash identifications and resolutions

- tolerance setting

- 3D close-ups of the BIM

- location maps

- references to drawings (if available)

f) Design Visualisation

The Consultant shall use BIM to demonstrate their design intent in the
Coordination Meetings. The Consultant shall produce fully rendered still shots,
animated BIM renditions, fly through and walk through visualisations to facilitate
the Coordination Meeting and public engagement.

g) Site Analysis

The Consultant shall make use of BIM and GIS tools to evaluate a site to
determine the most optimal location, position and orientation for a future project.
The analysis shall include master planning, sun and shadow studies, daylight
analysis and solar envelope analysis. The Consultant shall propose the approach
and format of analysis result for DR’s comments and approval.

Consultant Involvement in Tendering and Construction Stage

The Consultant shall be responsible for reviewing the BIM updated by the
Contractor periodically. ~ When the construction work is completed, the
Consultant shall be responsible for reviewing and verifying the as-built BIM and
as-built drawings (including from BIM and not from BIM) before handing over to
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the DR.

6.8.10. Quality Assurance and Quality Control

a.)Design Stage
This section outlines the framework and process for quality assurance and quality
control for BIM deliverables. The Consultant shall include quality control and
management plan in the BIM Execution Plan outlining the quality assurance and
quality control for their BIM process, BIM compliance and attributes for asset
entries tracking.

Quality Assurance / Control Requirement

The Consultant shall submit all BIM deliverables in accordance with the following
requirements for the satisfactory acceptance by the DR. The Consultant shall
provide all relevant information related to the services as required by the DR.

The Consultant shall establish quality assurance plan for BIM, to ensure
appropriate checks on information and data accuracy. The Consultant will be
responsible for ensuring the integrity of the BIM and drawings as well as
compliance with BIM and CADD standards. The final design BIM shall be fully
coordinated and without any design conflict.

The quality assurance and control shall include but not limited to the following
contents:

- Model compliance according to the modelling methodology which is stated in
the BIM Execution Plan

- Model quality according to the LOD and design which is stated in the BIM
Execution Plan

- Data validation

- Clash analysis checking

Model Compliance Check

Model compliance checks shall be carried out covering the following:

- Format, such as software version and extension;

- Naming, such as naming of the files and their corresponding folders;

- General settings, such as grid, survey point, project base point, shared
coordinates and coordinate system, shared parameters, attributes;

- Consistency of 2D information generated from BIM;

- Compliance with the design;

- Model cleanness including flag links, unpurged elements and unused view in
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7.2.

7.3.

final model submission.

Documentation Compliance Check
Document compliance checks shall be carried out including BIM Execution Plans,
model federation, lists of self-check items, clash reports and model register list.

b) Construction Stage

The Consultant shall include quality control and management plan in the BIM
Execution Plan outlining the quality assurance and quality control for the
Contractor’s BIM deliverables stated in Clause 6.8.

Programme of Implementation
The anticipated date for commencement of the Agreement is July 2019.

Pursuant to Clause 26(B) of the General Conditions of Employment, the
Consultant shall submit the draft programme and revised draft programmes and
the Director's Representative shall agree, or instruct, within the following

periods:

Submission of the draft programme: Within one week of the due date for
commencement of the Agreement

Agreement of the draft programme: Within one week from receipt of the

draft programme or instruction for
submission of the revised draft
programme

Submission of revised draft programme: Within one week from the instruction of
the Director’s Representative

The draft programme and revised draft programmes shall detail all the activities
to be carried out, target dates for particular tasks and any decision dates that
may be required for the uninterrupted progress of the Assignment. The
Consultant shall discuss with the Director's Representative during the above
periods to agree the timing of submission of reports, other documents and plans
for each of the main elements of the Assignment, for inclusion in the draft
programme and revised draft programme.

Upon commencement of the Agreement, the Consultant shall review the
tentative schedule shown in Appendix 2 and the key dates in this Clause. The
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7.4.

9.2.

key dates referred to in Clause 7.2 of this Brief shall include but not be limited to:

(@) The date for submission of Cable-duct Survey Report shall be 4 months
from commencement of the Agreement.

(b)  The date for submission of Interim Investigation Report shall be 5 months
from commencement of the Agreement.

(c)  The date for submission of Cable Route and Equipment Mounting Report
shall be 6 months from commencement of the Agreement.

(d)  The date for submission of Underground Utilities Report shall be 8 months
from commencement of the Agreement.

(e) The date for submission of Final Investigation Report shall be 9 months
from commencement of the Agreement.

(f)  The date for submission of the tender drawings and Bill of Quantities
(Schedule of Quantities) shall be 8 months from commencement of the
Agreement.

() The tentative date of commencement of the TMCA TCSS replacement
Contract is July 2021.

The Consultant shall endeavor to ensure that the Assignment is carried out in
accordance with the programme and shall submit regular programme review as

part of the progress reports as referred in Clause 8 of this Brief.

Progress Reports

The Consultant shall submit to the Director's Representative progress report(s)
monthly on all aspects of the Services relating it to the Programme referred to in
Clause 7 of this Brief. The reports shall include a list of those parts of the services
the execution of which are behind the Programme together with proposals to
expedite progress, so as to complete the work on time. The reports shall also
include updated expenditure forecasts in accordance with Clause 9 of this Brief.

Financial Management

At monthly intervals or at such other intervals as the Director's Representative
may require, the Consultant shall submit a report on the current and the forecast
expenditure of the various elements of the Project and the fees due to the
Consultant, in a form to be agreed by the Director's Representative.

The Consultant shall closely monitor progress and expenditure on the TCSS
works contracts and be alert to the possibility of the approved contract sum
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10.

11.

being exceeded. They shall advise the Director's Representative immediately if
there is any likelihood of the approved contract sum being exceeded. To ensure
sufficient time to obtain the necessary authorities and make funds available, the
Consultant shall give the Director's Representative at least four months notice in
writing of the need to increase the approved contract sum to meet contractual
payments and shall provide the supporting information, except that if the need
cannot be foreseen so far ahead, then the Consultant shall give as much notice
as is possible in the circumstances. The following information shall be provided: -
(a) full details of the proposed net increase broken down into the following
categories:

(i) price fluctuation payment under the contract. An arithmetical
derivation based on the projected percentage and the estimated
final effective value of work done is required;

(ii) additional works and savings arising from the bills of quantities
items and variation orders. Reasons shall be given for increases and
decreases in the earlier estimates; and

(iii) claims from the contractor. These shall be the Consultant' estimate
of the amounts which will be certified for payment.

(b) an assessment of increase in consultancy fees if the contract period is
likely to be extended; and

(©) a revised projected monthly cash flow pattern of contract payments and
consultancy fees.

Standards and Specifications

The Consultant shall adopt such technical and design standards and
specifications as are in current use by Electrical and Mechanical Services
Department, Transport Department, Highways Department or, if non-existent,
international or national Standards, Codes of Practice and Specifications. Should
instances arise for which suitable standards or specifications do not exist or for
which the current standards or specifications appear to require modifications or if
by the adoption of current standards the Consultant would incur additional
expenses not within reasonable contemplation, the Consultant shall submit
recommendations on appropriate alternatives to the Director's Representative for

agreement.

Checking and Certification of the Design
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12.

13.

14.
14.1.

14.2.

15.

The Consultant shall submit to the Director's Representative, in accordance with
Clause 5 of this Brief, a full set of design calculations including a statement of the
standards, procedures and codes of practice adopted. It shall be accompanied by
a certificate that the design calculations have been checked by another qualified
independent designer in the Consultant' employ and that the drawings are in
accordance with the calculated designs. The standard form of "Design
Certificate" set out in Appendix 4.7 of EACSB Handbook shall be used for this
purpose wherever applicable.

Variations and Other Commitments
Not used

Resident Site Staff
Not used

Director’s Representative

The Director’'s Representative as defined in the General Conditions of
Employment shall be the Chief Engineer / Boundary Crossing Facilities and
Transport Services of Electrical and Mechanical Services Department, or such
other person as may be authorised by the Director of Electrical and Mechanical
Services in writing and notified to the Consultant. The Director’s Representative
may delegate any of the powers and functions vested in him/her to other officers.
If the Consultant are dissatisfied with a decision or instruction of any such officer
the matter shall be referred to the Director’s Representative for a ruling.

During the course of the Agreement, the Consultant shall report direct to the
Director’s Representative.

Control of the Project and Assignment

During the course of the Agreement, the Consultant shall attend, upon request
by the Director's Representative or his/her delegated officers, District Council,
ACABAS or any public consultation meetings up to a maximum of 100
man-hours. These meetings shall exclude regular progress meetings, working
group meetings, site meetings, ad-hoc liaison meetings and the like which may
be required for the smooth implementation of this Project. The Consultant shall
produce all necessary documents to serve the purposes of these meetings where
required.
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16.

17.
17.1.

17.2.

17.3.

17.4.

17.5.

Information and Facilities Provided by the Employer

The Director’s Representatives will endeavor to provide, or facilitate to provide,
information relevant to the Assignment to the Consultant. Relevant documents,
drawings and other background materials are listed in Appendix 1 to 8 of this
Draft Brief. The Consultant shall indicate for guidance those documents which
they currently hold and those of which a copy may be needed, should the
Assignment be awarded to them. A copy of each of the documents indicated as
needed will be supplied free of charge by the Director's Representative on
request from the Consultant, except those currently available from the Sales
section of the Information Services Department.

Consultant’s Office and Staffing

The Consultant shall maintain for the duration of this Agreement an office in
Hong Kong under the control of the Project Director of the Consultant who shall
be responsible for the Project. He/She shall have the authority and sufficient
professional, technical and administrative support staff in all relevant disciplines
to ensure progress to the satisfaction of the Director's Representative.

The Consultant shall provide the staff and manpower input in accordance with
the Technical Proposal which was submitted with the Consultant’ tender for this
Assignment. The Director’'s Representative shall have the right to check the
time-log record of the Consultant’ staff deployed for the Assignment.

If the Director’s Representative considers that the performance of the Consultant
is not satisfactory due to inadequate staffing and manpower input allocated to
the Assignment, the Consultant shall, upon the request of the Director’s
Representative, forthwith submit to the Director’s Representative the time-log
record of the staff deployed for the Assignment for the Director’s Representative
within 5 working days after notified by the Director’'s Representatives to check
against the Technical Proposal.

The Consultant’ failure to adhere to their staffing proposal, in particular the
employment of core personnel of the Consultant and their sub-consultant, thus
causing an adverse impact on the performance of the Services, shall be duly
reflected in the Employer’s performance report on the Consultant.

If the Consultant is unable to maintain any of the core personnel specified in the
Technical Proposal, the Consultant shall as soon as possible report this to the

Boundary Crossing Facilities and Transport Services Division, EMSD Page 39





Replacement of TCSS in the Tsing Ma Control Area — Draft Brief CE 14/2018(CF)

18.
18.1.

18.2.

19.
19.1.

19.2.

Director's Representative and propose, for the Director’'s Representative’s
approval, a revised personnel arrangement which is equivalent to or better than
the existing personnel arrangement, in terms of qualifications, experience and

competence.

Specialist and Sub-consultant Services

The Consultant shall provide all specialist and sub-consultant services required for
the satisfactory completion of the Assignment. No additional fees or expenses for
provision of such services rendered locally or overseas shall be payable by the
Employer except as otherwise provided for in the Schedule of Fees.

Without derogating from the generality of Clause 38(i) of the General Conditions
of Employment, the Consultant shall, upon the award of this Agreement and
save as otherwise agreed by the Director's Representative, appoint the
sub-consultant as proposed in their Technical Proposal for the Assignment. The
Director’'s Representative shall have the right to check the sub-consultancy
agreements. If the Director’'s Representative considers that the performance of
the Consultant is not satisfactory due to inadequate staffing and manpower
input allocated to the Assignment, the Consultant shall, upon the request of the
Director's Representative, forthwith submit to the Director’s Representative a
certified copy of any or all of the sub-consultancy agreements.

Surveys

Two prints of topographical mapping at 1:1000, 1:5000 and 1:20000 scales
prepared by the Survey and Mapping Office of the Lands Department, where
available for the area covered by the Project for which the Assignment forms a
part, can be obtained free of charge on application to the Director's
Representative.

The Consultant may apply for the supply of the series of Digital Map products
from Lands Department for the exclusive use of this Assignment free of charge.
Applications should be made to the Director’s Representative by completing and
submitting the form “Undertakings by Consultant/Contractor on the Use of
Digital Map from Land Information Centre” (SMF-0096) together with a list of
the Digital Map products required. The Consultant is required to provide the
storage media for the supply of the Digital Map product files unless Lands
Department advises the otherwise.
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19.3.  All the mapping information provided shall be for the exclusive use of this
Assignment. In using the Digital Map products supplied by Lands Department,
the Consultant shall abide by the terms and conditions as stipulated in the
undertaking form. Upon completion of the Assignment, the Consultant shall
destroy immediately the supplied Digital Map products and confirm the
destruction to Lands Department by completing and returning the form
“Confirmation by Government’s Consultant/Contractor on the Cessation of the
Use of Digital Map from Land Information Centre” (SMF-0097) to the Director’s
Representative within two weeks upon completion of the Assignment.

19.4. All the lot boundary information provided is for identification of the approximate
location of lot only and is subject to amendments by the Lands Department
without prior notice. The Consultant shall refer to the District Survey Offices of
the Lands Department for the most up-to-date lot boundary information.

19.5. The Consultant shall be responsible for verifying the accuracy and, where
necessary, updating all survey and mapping information provided. Unless
otherwise provided for in the Assignment, all field survey work required for the
proper execution of the Assignment shall be the duty of the Consultant (list any
special requirements). A copy of field notes, field data and resultant plans arising
from these surveys shall be handed over to the Director's Representatives in
hardcopy (paper, transparency and/ or microfilms) and MicroStation (DGN) file
format (or other formats agreed with the Director's Representatives) upon
completion of the Assignment. The accuracy as well as presentation of these
surveys should be of a standard agreed by the Director's Representatives.

19.6. The Consultant shall be responsible for carrying out as-built surveys (including
records of positions and levels on all underground pipelines, etc.) and submission
of a set of as-built survey plans in both hardcopy and soft copy to the Director’s
Representative. The as-built drawings shall be submitted upon phase completion
of the Project. The Consultant shall be responsible for submitting survey
information which was presented in an acceptable professional standard and in
an appropriate scale specified by the Director’s Representative. A copy of field
notes, field data and resultant plans arising from these surveys shall be handed
over to the Director's Representative in hardcopy (paper, transparency and/or
microfilms) and digital format upon completion. The Consultant is responsible to
rectify and re-submit the corrected set of as-built survey plans if errors were
found in any survey audits by the Director’s Representative. After the Director’s
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19.7.

19.8.

19.9.

19.10.

20.

Representative has accepted the survey results, the Consultant shall forward a set
of the as-built survey plans in hardcopy and softcopy to the Land Information
Centre of the Survey and Mapping Office of the Lands Department.

The Consultant shall be responsible for submitting drawing computer files which
shall be delivered on compact disc in MicroStation (DGN) file format unless
otherwise specified by the Director’s Representative. The survey drawings shall be
in compliance with the CAD Standard for Works Project (CSWP) version 1.03.00
(or later versions as agreed by the Director’'s Representative) as posted on the
Development Bureau’s web-site and the Drafting Specification for Engineering
Survey Rev 2.0 (or later versions as agreed by the Director’s Representative) as
posted on Civil Engineering and Development Department’s web-site.

To assure the provision of the required road inventory records for the asset
management of the Highways Department, as-built surveys of those completed
road(s) to be handed over to Highways Department for maintenance shall follow
the engineering survey and geographical information system (GIS) requirements
of as-built surveys of Highways Department.

The Consultant shall provide sets of as-built inventory records of completed road
works in ArcGIS or other GIS format fully compatible with the Road Data
Maintenance System of Highways Department and in accordance with the GIS
Specifications for Engineering Surveys of Highways Department Rev. 1.0 (or later
version as agreed between the Director's Representative and the
Consultant/Contractor from time to time) as posted on Highways Department’s
web-site. A copy of the submission should also be provided to the Land
Information Centre of the Survey and Mapping Office of the Lands Department.

Appendix 9 specifies the division of responsibility for other surveying between the
Consultant, the Lands Administration Office and Survey and Mapping Office as
well as the relevant sub-offices at district level of the Lands Department.

Insurance

The amount of insurance cover to be maintained in accordance with the Special
Conditions of Employment shall be in Hong Kong Dollars and shall be equal to
two times the Lump Sum Fee (in Hong Kong Dollars) of this consultancy
assignment, subject to a minimum of HK$10 million and a maximum of HK$150
million.
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