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1.

Purpose

1.1

Arising from the deficiencies in site inspection records, material
testing records and design change records for the structures in the
North Approach Tunnels (NAT), South Approach Tunnels (SAT)
and Hung Hom Stabling Sidings (HHS) as part of Contract No.
1112 Hung Hom Station and Stabling Sidings, this Verification
Proposal is formulated to :
a) verify the as-constructed conditions including quality,
workmanship and design changes of the structures for NAT,
SAT and HHS.
b) ascertain the structural integrity and ensure the quality
assurance of the structures in NAT, SAT and HHS.

2.

Background

2.1

As the Contractor did not submit the required “Request for
Inspection and Survey Checks Forms” (RISC Forms) for certain
structural works of the NAT and the SAT in accordance with the
Inspection and Test Plan and/or General Specification Clause
G12.4.3 of the Contract Documents, the MTR Corporation
Limited (MTRCL) issued non-conformance reports to the
Contractor in April 2018.

2.2

On 20 December 2018, MTRCL informed the Highways
Department (HyD) that, in addition to the issue identified at
Paragraph 2.1 above; there were insufficient construction records
for couplers installation, changes of steel reinforcement lapped bars
into coupler connections and materials testing for NAT structures.
MTRCL advised that they were checking the latest Contractor’s
design amendment drawings against objective evidence and would
submit a proposal to HyD and the Buildings Department (BD) for
proving the NAT as-constructed conditions and workmanship
quality. At that time, MTRCL were expecting similar issues at the
SAT.

2.3

On 30 January 2019, MTRCL briefed HyD and BD about the status
of the available RISC Forms in two hold points, design changes
and the material testing records for NAT, SAT and HHS structures.
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Subsequently, MTRCL provided a draft verification proposal on 26
April 2019 to the Government, for the purposes stated in Paragraph
1.1 above.
2.4

It has been found that RISC Forms for certain structural works of
the NAT, SAT and HHS have been found either not having been
submitted or were submitted but not fully completed.

2.5

It was also reported by the contractor Leighton Contractors (Asia)
Limited that the construction joints of some of the open-trough
base slabs and the kicker joints of some trough walls and underpass
corridor walls of the HHS have deployed mechanical couplers
instead of lapped steel bars. Similar changes were found in the
North-South Line (NSL) box-section tunnels of the NAT and the
East-West Line (EWL) open-trough structures of both the NAT and
SAT.

2.6

In view of the gaps in construction records against the accepted
design submission, MTRCL commissioned Siu Yin Wai &
Associates Ltd (SYW) in January 2019 to conduct an independent
study with a view to verifying the as-constructed conditions of the
completed structures based on all available construction records.
The process also includes identifying any outstanding documents
and design amendment plans that are needed for the application of
certificate of completion of works to the Government.

3.

Brief Description of the Structures in NAT, SAT and HHS

3.1

The types of structures involved in the NAT, SAT and HHS for
this Verification Proposal are listed in the following:
a) NAT structures comprise: (i) the open-trough structures rested on
compacted soil for the EWL; and, (ii) an underground box-section
tunnel partly constructed on compacted soil and partly supported
by socketed H-piles for the NSL.
b) SAT structures comprise: (i) the open-trough structures partly
supported by socketed H-piles and partly on compacted soil for the
EWL; and, (ii) an underground box-section tunnel supported by
diaphragm walls for the NSL.
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c) HHS structures comprise: (i) open-trough structures rested on
compacted soil to house 15 nos. of railway tracks; (ii) two boxsection underpasses rested on compacted soil and beneath the
railway tracks; (iii) open-trough structures at the North Fan Area
(NFA); (iv) 8 single-storey accommodation blocks; and (v)
underpinning of existing podium deck.
3.2

The general layout plan of the Hung Hom Station Extension is
shown in Appendix A. The layout plan and cross-sections of the
NAT, SAT and HHS are shown in Appendix B.

4.

Detailed Design Consultants and External Engineering
Consultants

4.1

MTRCL have engaged the following consultants to provide
professional services in relation to NAT, SAT and HHS.

4.2

Siu Yin Wai & Associates Ltd

4.2.1 SYW would conduct a verification study on available project
information in relation to NAT, SAT and HHS, viz. the latest
Contractor’s design amendment drawings (as-constructed) and
working drawings current at the time of construction, site records,
site diaries, photographs and inspection records.
4.2.2 SYW would provide a stability assessment of the as-constructed
structures at NAT, SAT and HHS based on desktop study and
visual inspections with due diligence.
4.2.3 SYW would provide technical advice on preparation of certificate
of completion of works to the relevant Government departments.
4.3

Atkins China Limited

4.3.1 Atkins China Limited (Atkins) is the Detailed Design Consultant
(DDC) for the NAT and SAT structures, and a small portion of
HHS structures as shown in hatched green in Appendix A. In
addition to their DDC role, their additional scope of service
includes conducting a structural review of the NAT and SAT
tunnel structures as per the original design and calculations and by
taking into account the as-constructed conditions including the
quality and workmanship of structures. This process would
involve a review of the statutory consultation submissions, working
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drawings and design amendments proposed by the Contractor for
the structural works of NAT and SAT. Based on the results of the
structural reviews, Atkins will recommend schematic remedial
works and long term monitoring of structural performance for the
NAT and SAT structures, and the above small portion of HHS
structures, where and to the extent if necessary.
4.4

AECOM Asia Company Limited

4.4.1 AECOM Asia Company Limited (AECOM) is the DDC for the
HHS structures except a small portion as shown in hatched green in
Appendix A. In addition to their DDC role, their additional scope
of service includes conducting a structural review of the HHS
structures as per the original design and calculations and by taking
into account the as-constructed conditions including the quality and
workmanship of structures. This process would involve a review
of the statutory consultation submissions, working drawings and
design amendments proposed by the Contractor for the structural
works of HHS. Based on the results of the structural reviews, the
AECOM will recommend schematic remedial works and long term
monitoring of structural performance for the HHS structures except
the above small portion, where and to the extent if necessary.
4.5

Ove Arup & Partners Hong Kong Ltd

4.5.1 Ove Arup & Partners Hong Kong Ltd. (ARUP) would conduct an
independent review of the structural integrity of the as-constructed
works at NAT, SAT and HHS areas with a view to providing
further assurance on the structural safety of the as-constructed
works.

5.

Approach

5.1

This Verification Proposal will be divided into two parts as
outlined below:
Part 1a: Consolidate and verify all available construction records
with a view to identifying any gaps in site inspection
records, material testing records and design change
records.
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5.2

Part 1b:

Based on the findings in Part 1a, formulate and
implement a proposal for reviewing and ascertaining the
as-constructed conditions. For the remaining gaps in
relation to structural integrity of the structure that cannot
be closed under Part 1b, they will be addressed in Part 2.

Part 2:

Conduct structural review and devise schematic remedial
works and long-term monitoring scheme of structural
performance for the as-constructed NAT, SAT and HHS
structures, where and to the extent if necessary.

Part 1a: Consolidate and verify all available construction records

5.2.1 MTRCL will consolidate and verify all available construction
records including RISC Forms, site diaries, photos, field test
records and relevant correspondence.
5.2.2 As the hold points for reinforcement fixing and concrete prepouring (including formwork checking) for certain structural works
are considered the most essential check points to structural integrity
and as-constructed conditions, checking of the RISC Forms will
cover these two critical hold points, in particular on the
consistencies and accuracies of the content shown in the RISC
Forms.
5.2.3 MTRCL will identify and review all the documents as required
under the imposed requirements of the acceptance letters from the
Government on the MTRCL’s design submissions.
These
documents include, but not limited to: (i) all materials sampling
test reports for structural steels, re-bars, concrete and mechanical
couplers; (ii) Technically Competent Person (TCP) site supervision
records; and, (iii) quality supervision reports.
5.2.4 MTRCL will review all the acceptance letters and structural
drawings accepted by the Government in order to identify any
possible design changes deviated from the original accepted
drawings, such as the use of mechanical couplers to replace lapping
of re-bars, the use of drill-in bars, and the change of construction
joint details.
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5.2.5 MTRCL will identify if there are gaps in (i) site supervision
records; (ii) material testing records; (iii) design changes; and (iv)
quality assurance records.
5.3

Part 1b: Review and ascertain the as-constructed conditions of the
structures

5.3.1 MTRCL will review and ascertain the as-constructed conditions,
including design changes, quality and workmanship of the
structures so as to close the gaps identified in Part 1a.
5.3.2 Where RISC Forms and material testing records are neither
available nor complete, objective evidence in the form of photos,
site diaries, in situ testing reports and other relevant records will be
used to ascertain the quality and workmanship of the as-constructed
conditions of the structures. The assessment of whether site
supervision was carried out for structures where RISC Forms are
neither available nor complete rests mainly on the completeness,
relevancy and authenticity of the objective evidence collected.
5.3.3 At locations where the quality and workmanship of the works
cannot be ascertained by the available construction records,
MTRCL will seek clarifications and/or confirmation as appropriate
from the site supervision staff responsible for the works in question
at the material time where possible so as to facilitate the
verification on whether there were proper inspections over the
works in question during the course of their construction.
5.3.4 As the parties involved in the construction or supervision of NSL
area of SAT structures and Hung Hom Station are generally in
common, the workmanship issues for coupler assemblies would
adopt the results of the Holistic Proposal for Verification &
Assurance of As-constructed Conditions and Workmanship Quality
of the Hung Hom Station Extension. For coupler assemblies in
other areas, in case there are still gaps in the construction records
after seeking clarification and confirmation from site supervision
staff under paragraph 5.3.3 above, verification through opening up
will be considered.
5.3.5 In addition, suitable Non-Destructive Tests (NDT) such as those
shown in Table 5.1 would be applied to the structures with the
corresponding gaps identified in Part 1a.
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Item
1
2

NDT Methods
Cover meter

Purpose
Checking concrete cover to re-bars
and re-bar spacing
Schmidt Hammer
Checking strength of concrete
Table 5.1 NDT Methods and Application

5.3.6 For any possible design changes deviated from the original
accepted drawings, MTRCL will identify a list of affected
structural drawings to incorporate the design changes which should
be submitted to the Government for acceptance before making an
application for the certificate of completion of works.
5.3.7 For the remaining gaps that cannot be closed under Part 1b, they
will be addressed in Part 2.
5.4

Part 2: Structural review on the as-constructed NAT, SAT and
HHS structures and other recommendations

5.4.1 For the remaining gaps in relation to the structural integrity of the
structures identified in Part 1b, the DDCs will carry out a structural
review on the relevant essential parts of their responsible structures
in NAT, SAT and HHS, including calculation check for necessary
design amendments and verification of structural integrity taking
into account of any deficiencies identified in site supervision
records and material testing records. Based on the results of the
structural reviews, the DDCs will recommend schematic remedial
works and long term monitoring of structural performance, where
and to the extent if necessary. MTRCL will further develop the
detailed design and arrange for execution of the remedial works as
recommended by the DDCs.
5.4.2 In addition, ARUP will conduct an independent review on the
structural integrity of the structures identified in Part 1b, of which
the as-constructed conditions cannot be ascertained. This will
provide further assurance on the structural safety of the completed
works.
5.4.3 MTRCL will review the need for long term monitoring of
structural performance for the structures with gaps identified in
Part 1a, where and to the extent if necessary.
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5.4.4 MTRCL should follow the relevant procedures and fulfil the
relevant requirements of the Government in respect of the
submission of the Certificates of Completion of structures in NAT,
SAT and HHS.

6.

Programme

6.1

A time frame for the Verification Proposal is given below.
Parts 1a and 1b

Completion by 15 June 2019

Part 2

Completion by 30 June 2019

6.2

Completion of Part 2 includes the finalisation of the Final Report
of the Verification Proposal.

7.

Reports

7.1

MTRCL shall submit the first working draft of the Final Report by
31 May 2019 for discussions between the Government and
MTRCL and furtherance of the draft.

7.2

MTRCL shall complete and submit the Final Report to the
Government by 30 June 2019.
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General Layout Plan of Hung Hom Station Extension at NSL Level
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Hung Hom Stabling Sidings

Layout Plan of North Approach Tunnels (NAT) at EWL Level

Typical Section
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Typical Section of North Approach Tunnels (NAT)
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Layout Plan of South Approach Tunnels (SAT)

Typical Section

Typical Section of South Approach Tunnels (SAT)
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Layout Plan of Tracks Arrangement at Hung Hom Stabling Sidings (HHS)
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Typical Sections of Hung Hom Stabling Sidings (HHS)
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