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DISCLAIMER

This publication is prepared for general reference only. The publication may include (and is not
limited to): (a) content prepared usimjormation from various sources contributed by third parties,

(b) information provided by third parties, and (c) links to third party information on internet websites.
Whilst reasonable efforts have been made to ensure the accuracy of the publicaters, sleauld

make direct reference to the original sources of information and the legal requirements referred to by
the publication or seek appropriate independent advice from professional advisors before taking
action. Readers should not treat or relylus publication as a substitute for professional advice. The
publication is subject to change without noti¢éo statement, representation or warranty (express or
implied) is made as to the reliability, completeness, accuracy or fithess for any particular purpose of
the publication. The Construction Industry Council shall not have any liability under the law of
contract, tort or otherwise howsoever for any loss, expense, damage, or injury which may arise from
or be incurred or suffered by any party relgtio or in connection with any information in or any
omission from the publication.
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PREFACE

The Construction Industry Council (CIC) is committed to seeking continuous improvement in all
aspects of the construction industry in Hong Kong. To achieve this aim, the CIC forms Committees,

Task Forces and other forums to review specific areas of workhvétintention of producing Alerts,

Reference Materials, Guidelines and Codes of Conduct to assist participants in the industry to strive

for excellence.

The CIC appreciates that some improvements and practices can be implemented immediately whilst
others may take more time for implementation. It is for this reason that four separate categories of

publication have been adopted, the purposes of which fo#ags:

Alerts

Reference Materials

Guidelines

Codes of Conduct

If you have read this publication, we encourage you to share your feedback with us. Please take a
moment to fill out the Feedback Form attached to this publication in order that we can further enhance
it for the benefit of all concerned. With our joirffaets, we believe our construction industry will

The Alerts are reminders theform of brief leaflets produced quickly 1
draw the immediate attention of relevant stakeholders to the need to-
some good practices or to implement some preventive measures in r
to the construction industry.

The Reference Materials are standards or methodolggresrally adopter
and regarded by the industry as good practices. The CIC recommer
adoption of the Reference Materials by industry stakeholders v
appropriate.

The Guidelines provide information and guidance on particular tc
relevant to the construction industry. The CIC expects all indt
stakeholders to adopt the recommendations set out in the Guidelines
applicable.

The Codes of Conduct set out the principles that all relevant ind
participants should follow. Under the Construction Industry Cot
OrdinanceCap. 587), the CIC is tasked to formulate codes of conduc
enforce such codes. The CIC may take necessary actions to -
compliance with the codes.

develop further and will continue to prosper for years to come.



ABBREVIATIONS

AP
AR
AS

BA

BD
BO
BIM
CDCP
CoP
DWSS
EIMS
EMSD
FSD
FSI
HKAS
HOKLAS
lloT
ICAC
ITP
KPI

LP
MEP
MiC
OoP
PNAP

PNRC
PPE
QA
QAS
QC
QcCT

AuthorizedPersorregistered under the Buildings Ordinance
Augmented Reality

AuthorizedSignatoryof Registered General Building Contractor or Registered
Specialist Contractor

Building Authority

Buildings Department

Buildings Ordinance

Building Information Modelling

Common Dat&ollaboration Platform

Code of Practice

Digital WorksSupervision System

e-Inspection Management System

Electrical and Mechanical Services Department
Fire Services Department

Fire Service Installations

Hong Kong Accreditation Service

Hong Kong Laboratory Accreditation Scheme
Industrial Internet ofrhings

Independent Commission Against Corruption
Inspection and Test Plan

Key Performance Indicator

Licensed Plumber

Mechanical, Electrical and Plumbing

Modular Integrated Construction

Occupation Permit

Practice Note foAuthorizedPersons, Registered Structural Engineers and
Registered Geotechnical Enginemssued by BD
Practice Notes for Registered Contractors
Personal Protective Equipment

Quality Assurance

Quality Assurance Scheme

Quiality Control

Quiality ControlCo-ordination Team



QCST
QR
QSPSC
REC
REW
RFID
RFSIC
RGBC
RGC
RGI
RISC
RPW
RSC
RSGV

RSE
RTC
T1TCP
T3TCP
WSD

Quiality Control Supervisory Team

Quick Response

Quality Scheme for the Production and Supply of Concrete

Registered Electrical Contractor

Registered Electrical Worker

Radio Frequency Hmhtification

Registered Fire Servidastallation Contractor

Registered General Building Contractegistered under the Buildings Ordinance
Registered Gas Contractor

Registered Gas Installer

Request for Inspection and Survey Check

Registered Plumbing Worker

Registered Speciali§iontractoregistered under the Buildings Ordinance
Registered Specialist Contractor (Ventilation Wonleg)istered under the Buildings
Ordinance

Registered Structural Engine®gistered under the Buildings Ordinance
Robotic Total Station

T1 Technically Competent Person

T3 Technically Competent Person

Water Supplies Department



AMENDMENT NO. 1/205

RevisedSectionsfor

Reference Materialon Use of Digital Technologies for QA/QC of

MiC Modules in MiC Factures (Mar 2025)

Section Caption New/Reviseddocuments o MiC Amendments Made in the Revised
Issued by the Buildings Sections
Department or other government
authorities sinceJune 2022;
1 Introduction | ICAC (2023a). Integrity Risk New resouces ocorruption prevention
Management on Construction of | are incorpated into the introduction.
Prefabricated Work outside Hong
Kong (For Contractors / Factory
Operators)
ICAC (2023b). Integrity Risk
Management (IRM) on
Prefabricated Work outside Hong
Kong (Project Clients / Consultants
2.2.3 MiC BD (20248). PNAP APP158- Both sources from BD have been
Supervision | Quality Supervision oBuilding updated irSection2.2.3(a)and2.2.3
Plan Works. (c).
BD (202b). Code of Practice for
Site Supervision 2002021
Edition).
3.1 Critical BD (2022d). PNR@®3 - Quality Critical inspection activites are reviseq
Inspection | Control and Supervision of Precas| and reorganised as stated in PNRC 6
Activities Concrete Construction andGeneral Spefiication for Building
2022 Edition
ASD (2022)General Spefiication
for Building 2022 Edition
5.1 Digitalisation | DEVB (2024). Data Standardisatio| Data standardisation is added to addr
of data Reportfor DWSS(Version 1.} the need to streamline the integration
with QA/QC related data and DWSS.
5.1 Digitalisation Newtechnologies e.gcomputer vision,
of data VR/AR, thermal camera, are added in
the main paragraphs, as wellrigures
7 and 8.
5.24 EIMS and | ASD (2022)General Spefiication | Relevant project references used EIM
Quality for Building 2022 Edition and specifications about Quality
Traceability Traceability System are added.
System
5.25 Data Security| DEVB (2023). Development Relevant policy updates on cyber
Bureau Technical Circular (Works)| security are added.
No. 2/2023 - Digital Works
Supervision System.
DEVB (202). Data Standardisatio
Reportfor DWSS(Version 1.}
Digital Policy Office(2024)
Government IT Security Policy ang
Guidelines




Appendix
B

A Suggested
Naming
Convention

for
MiC/Offsite
Modules and
Components

CIC. (2021). CIC Production of
BIM Object Guide- General
Requirements (2021).

CIC. (2024). CIC BIM Standards
General (2024).

Development Bureau (2024). CAD
Standard for Works Projects Agent
Responsible Codes Version 3.24.0

All sources have been updated.

Section

Caption

New comments/suggestions
receivedsinceJune 2022

Amendments Made in the Revised
Sections

Appendc
esAl-2,
A2-2

In the June 2022 edition, only
sample of ITP for MiC steel
modules are included. It would be
useful to include sample of ITP for
MiC concrete module® indicate
the inspection and test items,
acceptance criteria and
responsibility matrix of technical
competent persons to meet the B[
requirements.

ITP for Concrete MiGs addedn
AppendcesAl-2 and A22

Sections
524

Sample of QAS and ITP to
demonstrate their integration into
the DWSS platform to ensure the
inspection and test records have
been thoroughly checked and
traceable to the responsible
supervision personnel, and samplg
of remote inspection records unde
the DWSS platform to fulfil the BD
requirements in the case the TCPS
are unable to carry out insgtion at
the factory due to epidemic outbre
or other unpredictable incidents
should be included.

A number ofprojectsintegrated QAS
and ITP intoEIMS arereferenced in
Section 5.2.4Also, a sample screensh
of one EIMS is addeth Figure 9 of
Section 5.2.4.

1C




1. INTRODUCTION

The production of building modules through Modular Integrated Construction (MiC)
encompasses a multitude of processes. For private development projects, to ensure adherence tc
required standards and compliance waipiproved plans, various government regulatory departments,
including the Buildings Department (BD), Water Supplies Department (WSD), Fire Services
Department (FSD), and Electrical and Mechanical Services Department (EMSD), have established
supervision chdes and inspection requirements. The BD mandates that MiC factories for private
developments must possess ISO 9001 or equivalent quality certification and submit a Quality
Assurance Scheme (QAS) from the MIC supplier. These guidelines may also be appliéticto
projects if deemed applicable.

The prevailing practice involves submitting requests for inspection/survey checks on paper
forms, with physical orsite checks conducted accordingly. Certain supervision personnel are tasked
with periodic inspections of production at MIC factories, whidmn cbe resouremtensive,
particularly for those located outside of Hong Kong. Furthermore, inspection records, even in digital
format, are stored in isolation and not integrated for sharing or review among various stakeholders.

The advent of modern technologies, such as, cloud computing, mobile technologies, 5G,
Internet of Things (IoT), Radio Frequency Identification (RFID), Quick Response (QR) codes, big
dataanalytics, augmented reality, and blockchain, forms the technological foundation of Industry 4.0.
These advancements have enabled the transformation of the inspection process into a digital one.
Numerous wetbased inspection application programs are naailable, streamlining the inspection
workflow. It has become mandayoto implement Digital Works Supervision Systems (DWSS) in
government capital works contracts, including capital subventions contracts, where-titiedpre
estimate exceeds $300 millforin alignment with the DWSS implementation, the BD has developed
the Common Digital Platform for Site Supervision (CDPSS), which serves as a centralized platform
for storing and maintaining digitized site records in accordance with the Buildings Ordinance
private development sites.

This publication delineates critical quality assurance (QA) and quality control (QC) aspects,
as well as best practices for MiC, in accordance with ISO 9001 or equivalent standards. It outlines
the parties involved in the supervision checks and inspectemsred by various government
regulatory departments for MiC private projects. The document includes: (i) key inspection activities
involved in the production of MiC modules and typical Inspection and Test @Td)dor structural,
architectural, mechmacal, hydraulic and drainage, and electrical works within a MiC project; and (ii)

a strategy to transition from papeased submission and physical checking processes to digital
processes, leveraging the latest technologies, along with recommendatitresédoption of an-e
Inspection Management System (EIMS).

Typical ITP for different types ofMiC works are given in Appendix A for referencé.
suggestedchaming convention for MiC/offsite modules and componeniscluded in AppendixB
for referencewhichis prepared by Professor Wilson Lu, Department of Real Estate and Construction,
Faculty of Architecture, the University of Hong Kongo assist project clientsconsultants
contractors and factory operatorsn strengthening the corruption prevention measures, the

1 DEVB (2023). DEVB TC(W) N0.2/2023. Digital WorksSupervision System.
11



Corruption Prevention Department of the Independent Commission Against Corruption (ICAC) has
preparedresourcesincluding a corruption prevention checkligiCAC, 2021 and integrity risk
management on construction of prefabricated work outsadey Kong (ICAC, 2023, 2023Mh.

2. MODULE PRODUCTIONFOR PRIVATE DEVELOPMENT PROJECTS

2.1 Parties Involved

The parties involved ithe productionof MiC moduksin a privatedevelopment projedare
shown in Figurel?.

Thegovernment regulatory departments involved are BD, FSD, WSD and EMSD.

A MiC building project is similar to a conventional building project in that building
professionalsand contractorsegistered under the Buildings Ordinance (Cap. 1B%)) have the
duties and responsibilities to ensure the carrying out of works are in accordance with ti@BO
such projectsAuthorizedPersons (AP) and Registered Structural Engineers (RSE) are engaged to
develop, plan, design and supervise the works, and Registered General Building CefR&BQ)
and Registered Specialist Contractors (R&@)engaged to carry oaihd superviseach particular
category of works.

The RGBC will engage a MiCupplierto carry outheproductionof MiC modules and other
specialist subcontractors, such as Registered Specialist Contragddentilation Works (RSG
V), Registered FireService Installation Contrac®(RFSIC) Licensed Plumbesr(LP)/Registered
Plumling Workers (RPWs)Registered Electricity Contractors (REC)/Registered ElecWitmkers
(REW), Registered Gas ContracsgfGRC)/Registered Gas Instabi€RGI), etc.,for theFire Service
Installations (FSI) anechanical, Electrical and Plumbing (MEP) works in the modules. The MiC
Supplier will source materials from various Material Supplferdhe MiC production

2 CIC (2020). Reference Materials on the Statutory Requirements for Modular Integrated Construction
Projects.
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Project Client
Key
< RSE AP: Authorised Person
AP (Monthly) (Monthly) AS: Authorised Signatory
. LP: Licensed Plumber
QCST QCST: Quality Control Supervisory Team
QCCT: Quality Control Co-ordination Team
TCP T3 TCP T3 RGBC: Registered General Building Contractor
(Weekly) (Weekly) REC: Registered Electrical Contractor
REW: Registered Electrical Worker
TR R R —— RGC: Registered Gas Contractor
+  Assistant Assistant . RGI: Registered Gas Installer
!_(an_tl_ﬂﬁlelsl _(FE‘E‘]IEQL_‘SAI‘ RPW: Registered Plumbing Worker
RSC-V: Registered Specialist Contractor (Ventilation Works)
RSE: Registered Structural Engineer
—— RFSIC: Registered Fire Service Installation Contractor
Parties AS/RGBC (Monthly) TCP T1: Technically Competent Person T1 (see CoP for Site
¢ ’ QCCT Supervision)
engaged
bV TCP T3 TCPT1
O’ wher | (Weekly) | (Continuous)
1
+
|
. | aciall Tahls
- Specialist Subcontractor e.g. RSC-V, .
Parties L ) ) -1 P ] c - —| Independent Testing
engaged MiC Supplier RFSIC, LP/RPW. REC/REW. L aboratories
by RGC/RGI. Module Installer
RGBC |
Material Supplier
Figure 1- Parties Involved ithe Roduction ofMiC Modules

Sampling of materials for testing and selection of inspection and test locations at the modules
should be carried out by the AP/RSE or thB#chnically Competent PersonBQP). Testing of
materials and the completed modules should be carried out by laboratories independent of the
contractor and/iC supplier. These laboratories should be accredited by the Hong Kong Laboratory
Accreditation Scheme (HOKLAS) or a national laboratory accreditation scheme whialmioasal
recognition agreement with HOKLASf@ssue of HOKLAS or equivalent endorsed test certificates
for the particular testconcerned.

2.2 Reqguirements btheBuildings Department

221 General

General guidelines on the design and quality control requirements under the BO for MiC are
set out in the Practice Note for Authorized Persons, Registered Structural Engineers and Registered
Geotechnical Engineers (PNAP) AE86. Upon approval of the geaébuilding plans by BD, the
following conditions and requirements in respect of quality control and supervision of MiC will be
imposed:

Quality Assurance Scheme

(@) All the MiC modulesshould be fabricated by a factory with ISO 9964 equivalent
guality assurance certification;

3 For information, please see Section 2.4 on the quality assurance and control aspects pursuant to the ISO 9001
requirements.
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(b)

A copy of the Quality Assurance Scheme of the MiC supplier should be submitted at
least 14 days before the commencement of the production work in the prefabrication
factory;

Qualified Supervision

(©)

(d)

Qualified supervision of the MiC works should be provided by the AP, RSE and the
RGBCfor the fabrication, assembly, installation and examination oMi@ modukes
and preinstalled finishes;

A MIC Supervision Plan should be submitted at least 14 days before the commencement
of the production work in the prefabrication factory; and

Quality Audit

()

A copy of the AP, RSE and Authorized Signat@AS) of the RGBCO guality audit
reports of the prefabrication factoduly endorsed by the AP, RSE and AS respectively
and where applicable, a copytolh e AP 0 s asiedaudR 1ggorison terquality
of modular units delivered to the building sitiyly endorsed by the ABnd RSE
respectively should be submittedthin 14 days after completion of the quality audit
checks

2.22 Quality Assurance Scheme

A copy of the QAS of the MiC Supplier should be submitted to BD at least 14 days before the
commencement of the production in the MiC factory. Phgect AP and RSE should providea
written confirmation that the submitted QAS has adequate provisions in ensuring the quality of
production complying with the provisions of th©Bnd the approved plans.

The QAS establishes control procedures for the production activities in fabrication, inspection,
testing, etc. The following aspects should be covered in thed@é@ding to Appendix B to PNAP

ADV-36;
(@)
(b)
()
(d)
()

Quiality control tests of materials;

Calibration of laboratory equipment for quality control tests;

Efficiency and proper operation of equipment at the prefabrication factory;
Production process;

Testing procedures and requirements;

14



M Frequency and extent o-houseamns puparvisorystaffang t h
independent partiésand

(@ Frequency and extent -house aadidtafftandbngepdandeet f a
parties.

2.23 MIC Supervision Plan

For the production of the modules, supervision by appropriate parties is needed to ensure that
the worls arecarried out in compliance with tH&0 and theapproved plansA MiC Supervision
Plar? should be submitted to BD at least 14 days before commencement of production in the MiC
factory. The following aspects should be included in the Plan (see PNAP3BHBD, 222h)):

(@) Particulars of a Quality Control Supervisory Teaithe AP and RSE shoukhchset
up a Quality Control Supervisory Team (QCST), consistinguplervisory personnel
with minimum qualification equivalent tbechnically Competent Person (TCP) T3 from
their respectivestreams, tgrovide periodic supervision dhe production work in the
MiC factory in respect of fire resisting construction, drainage works, strgcttce, in
accordance with the requirements stipulated in PNAP-AR8PBD, 2024). TCP T3
refers to the Grade TBCP as stipulated in th€ode of Practice for Site Supervision
2009 (202 Edition) (BD, 2024b). Details of the supervisory personnel assigned by the
AP and RSE, including their names, qualifications, experience and inspection frequency
confirmation of appointment and contact informatishould be included in the MiC
Supervision Plan. The team should give advice on the QA requirements and procedures,
and any special steps needed in a particular process. The QCSTwbduldosely
with the Quality Control Caprdination Team (QCCT) on the QA inspection and test
activities, and prepare periodic reports on the QC aspects.

(b) Particulars of a Quality Control Coordination Teahine RGBC should set up a Quality
Control Coordination Team (QCCT), consisting of supervisory persownridl
minimum qualification equivalent toCP T3 and T1 fronrRGBC s st ream, t o
weekly andcontinuous supervisiorespectivelyon the production work in the MiC
factory. Details of the TCP T3 and T1, assigned by the ASGBC, including their
names, qualifications, experience andspection frequency,confirmation of

‘Al ndependent partieso refer to parties not under
a certification body under the Hong Kong Certification Body Accreditation Scheme of the Hong Kong
Accreditation Service (HKAS) or an inspexctn body under HKAS®G s Hong K
Accreditation Scheme. Arrangement in some pilot projects can be taken as examples. If independent parties,
which are not under the direct employment of the MiC factory, are engaged in the testing, cantiitat
construction products (e.g. aluminium windows, ceramic tiles, etc.) and inspection of construction products
(e.g. paint, welding and waterworks products, etc.), the details, frequency and extent of the inspections should
be provided. The testing @bld be carried out by a laboratory accredited by HOKLAS, or other laboratory
accreditation bodies which have reached mutual recognition agreements with HOKLAS, for issue of HOKLAS
or equivalent endorsed test certificates for the particular test concdrnedertification body and inspection

body should be under the Hong Kong Certification Body Accreditation Scheme and the Hong Kong Inspection
Body Accreditation Scheme respectively of the HKAS.

>The MIC Supervision Plan should contain the names, qualifications, identification, inspection frequency,
confirmation of appointment and contact information of the supervisory personnel assigned by the AP, RSE
andRGBC,

15



appointment and contact informatia@ihould be included in the MiC Supervision Plan.
The QCCT should inform thHeGBCand the QCST of the scheduling and occurrence of
the inspection, test and fabrication activities.

(c) Minimum qualifications and supervision frequency of QCST and QCCihe
supervisory personnel engaged should be competent, and their qualificaienasnt
experiencaand frequency of supervisi@mould be assessed by the respective AP, RSE
and AS. Reference should be made toGbéde of Practice for Site Supervision 2009
(2024 Edition)andTechnical Memorandum for Supervision Plans 2009 on the minimum
gualifications of TCP T3 and T1. The minimuqualifications andsupervision
frequency of the QCST a@CCT are included in Table 1 in Appendix B of PNAP
ADV -36.

2.24 Quality Audit Checks by the AP, RSE and ASREGBC

The AP, RSE and the AS of theGBC should visit the prefabrication factory in person to
inspect the production of the first batch of modular Gite first visit) and subsequently carry out
quality audit checks to the prefabrication factory at least once every midmquality audit checks
should comprise inspections at the factorpénson at quarterly intervals while the monthly quality
audit checks in between the first visit and quarterly quality audit checks (i.e. in the 2nd, 3rd, 5th, 6th
months, and so on) may be carried out either by visiting the prefabrication factory in @elson
videotelephon{ Acopyoft he AP, RSE and AS6s quality audit
duly endorsed by the AP, RSE and AS respectively should be submitted to BD within 14 days after
completion of the quality audit checkisicluding the first visit and each subsequent quality audit
check)for record purposeThese quality audit reports should atsaver the qualified supervisions
by the respective QCST and QCCT.

The quality audit checks conducted by the AP, RSE and/or AS using videotelephony should
comply with the following requirements:

(&) Theinspection by the AP, RSE and AS should be conducted with the assistance of QCST
and QCCT under their respective stream in the prefabrication factory;

(b) The level of supervision by videotelephony should not be inferior to that carried out
personally at the prefabrication factory. In addition, all supervision items covered in the
videos taken should be recorded contemporaneously in the audit régbe®\&, RSE
and AS, and should be submitted to BD together with the {RIM discs as required
in item (c)below; and

(c) The AP, RSE and AS should submit the quality audit reports withrewritable DVD
ROM discs of the videos to BD within 14 days after completion of the quality audit

6 The purpose of the first visit to the factory is to verify that the QAS and quality assurance/quality control
procedures are duly followed and the production line is functioning properly. For precast concrete works, the
inspections by RSE and AS of thestibatch of precast concrete production should cover items specified in
clauses 3.1 to 3.14 and 4.1 of the Code of Practice for Precast Concrete Construction 2016.
"Videotelephony means twway simultaneous communication with both audio and video in real time through
telephone or computer network connection. The video shouktbeded in colour with resolution of not less

than 480p in a nerewritable DVDROM.
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checks by videotelephony. They should certify on each disc with a permanent marker
signifying that they personally used videotelephony for compliance with the approval
conditions.

As an alternative to the requirement for the quality audit checks by tihlRRSA&Pat the
prefabrication factory, the ARSE may consider carrying out the first visit to the prefabrication
factory in person, then conduct-site quality audit checks after the MiC elements are delivered to
the building site. In such a situation, tAR/RSE isrequired to notify BD in writing one month
before the commencement of the production work inptieéabrication factory for the adoption of
the alternative arrangement. The/RBE should, in addition to the submission of quality audit report
within 14 days of the first visit, submit esite quality audit reports of the MiC elements delivered to
the building site to BD within 14 days after completion of thesiv@ quality audithecks. The quality
audit reports should cover thealified supervision by the QCSThe mnimum requirements of the
on-site quality audit checks by the AFSE are given inhie Annexof Appendix B of PNAP ADV
36.

2.3 Requirements by Other Government Regulatory Departments

In respect of the FSI in the modules, the RFSIC engaged shandda regular supervision
of the fabrication process in the MiC factory to ensure that the equipment and materials used in the
FSI comply with the relevant statutory requiremésée FSD Circular Letter No. 3/2019 (FSD, 2019)
and FSD CirculaLetter No. 2/2021 (FSD, 2021))

For the plumbing works, a Supervision Plan should be submitted to WSD for agreement prior
to commencement of the plumbing works in the
for New Buildings adopting Modular Integrated Constru&joiThe concealed parts of the plumbing
works have to be inspected and tested by the WSD Inspection Agent before they are cdvered up
The WSDInspection Agent will also carry out audit check on the supervision records lsli@he
factory. The responsible LP should coordinate and liaise with the WSD Inspection Agent regarding
the inspection dates and times of this aspect of the plumbing works.

The electrical work in the modules should be carried out by a RECHRERlectrical work
refers to installation, commissioning, inspection, testing, maintenance, modification or repair of a low
voltage or high voltage fixed electrical installation, and includes the supervision and certification of
the work and the design tife installation.

The gas installation works conducted in Hong Ksehguld be carried out by a RGC/R6EI
The works include installation, testing and commissioning of gas pipes/fittings/gas appliances in
buildings, installation, testing and commissioning of gas pipes/fittings in the MiC modules, and
assembling of praid gas pipes/fittings in MiC modules-or the gas installations in the MiC
modules installed at factory locally or outside Hong Kong, the RGC is recommended to liaise with
the MIC Supplier for the establishment and implementation of a quality control and supervision

8 https://www.wsd.gov.hk/en/customservices/applicatiofor-watersupply/watersupply-for-new
buildingsadoptingmic/index.html

® Waterworks Regulations (Cap. 102A).

10 Electricity Ordinance (Cap. 406).

11 Gas Safety Ordinance (Cap. 51).
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system to ensure that the gas installations are installed, inspected and tested at the factory with good
workmanship and suitable materials.

24 Requirements by Accreditation Body of ISO 9001

Someimportant QA/QC aspeciursuant tahe ISO 90 or equivalentequirements for a

MiC factoryaregivenbelow:

(@) Organisation. An organsational chart of a MiC Factory should be providedtypical

organgational structure ishownin Figure2. In generalthe factory is headed by a
Factory Managéf, whohas the overall authority and responsibility for the executfon
the contracfor the production of modules in the factory, establishment of the factory
organgation and coordination, implementation and maintenanca QA plan, etc.
Under the Factory Manager there arenormally different teams responsible for
Procurement Quality Assurance/Quality Contro(QA/QC), Material & Logistics,
Commissioning, Health, Safety Environment, and Production Planning & Control
etc.

In the organisational structurdocumentation the name, authorityqualifications,
experience and job descriptions of the key persomanelthe traininggnd competence
assessmemequired for them to carry out their taskBpuld be included. In particular,
the documents should confirm thiae required training and competence assessofient
the personnel responsible for QA/Q@s been undertaken, argthould also covethe
reporting path to upper managemeiihe training andhe competence assessment of
the different types and levels of factory workers should also be provided.

12The responsibilities of the MiC Factory Manager are, among others, to:

f
f

=A =8 =4 -4 -8 A

ensure health and safety for all operations in the factory

ensure compliance of module production with programme and factory operations and quality standards
with specifiedrequirements

screen, recruit and train factory workers and assess their competence

plan and control factory machinery and arrangement to meet production needs

plan, establish and execute quality control processes

ensure that factory machinery is in good working order

inspect finished MiC products to determine whether they meet established quality standards

plan and organise resources (materials and labour) to ensure the production programme fulfils the contract
requirements

The following are typical recruitment criteria for a Factory Manager:
1 a recognised degree in architecture, engineering, surveying, business administration, industrial

management, logistics, or related field, and knowledge in QA certification of factory production and
inventory management, as well as QC

proven experience in a managerial or supervisory role within a factory (preferably a MiC or
construction product production factory), with a sound knowledge of indsigagific factory
equipment

excellent analytical, problem solving, interpersonal and communication skills
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MiC Supplier

Finance/ -
. Factory Managel Marketing
Accounting
uali . Production

Qualty Material & L Health, Safety] .

Procurement Assurance/ . Commissioning . Planning &
) Logistics & Environment
Manager Quiality Contro Manager Control
Manager Manager

Manager Manager

a. Procurement a. Quality a. Overall control g a. Testing and a. Work plan or| |a. Control of cost,

of equipment,

assurance

materials, including

commissioning

procedures

schedule,

material and | |b. Quality contro| |receving, checking requirement documents, materi
services c. Compliance | [inspection, storing, related to b. Loss prevention
issuance, handling production control on planning
over and disposal specification and execution
Figure 2- Typical Organsational Structure of a MiC Supplier
(b) DocumentControl. All documents affecting qualishould beprocessed properly, and

(©)

(d)

()

the latest applicable documenshould be madeavailable to the personnel or
organsation concerned on schedulPrior to commencement of the productiwark,
all documents prepared for the work, such as procedures, instruejuneyed plans
checkiliss, etc.,should be listed and categsmd (for approval, comment, information,
etc.). A individualshould be assigneshd madeesponsible focollecing, distribuing
and controbf documents.

Procurement Control. All purchasednaterialsand serviceshouldconform tothe
specified requiremeat Some control measures used includatrol of procurement
documens, slection ofsuppliers evaluation and verification sfipplierts performance,
etc.

Material Control. All materialsshould be properligentifiedto assuré¢heircorrectness
and traceability and topreventthe use of incorrecimaterials in the productioof
modules Identification marking andprocedure transfer of marking, identification
during storage, identificationf non-conformingmaterials inspectionand teststatus,
etc, should be controlledTherecord sbuld be traceable to thmaterialand checked
by appropriate inspection personné&b prevent installation of incorrect materidgtails
of examination methods, qualificatisrof inspection personnekampling methods,
acceptance criteria, identification marksspection and testecord, etc, should be
defined.

Shop Fabrication _and Installation Control. Control measures tkeepthe working

area clean anth suitably controlled conditionshould be implementetb prevent
mixing-in of foreign material$n the production Appropriate tecklists, records, etc.
to monitor and confirm the compliance of worainshipand material requirements
should be prepared.
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(f)

(9)

(h)

Inspection_and Test Plan(ITP). An ITP is a document prepared to describe the
minimum requirements of the quality control activities, inspection and test items during
fabrication,referencedocuments, required acceptance criteria, certifying or verifying
documents, anshspection parties involved, etto assure that the products will be built

in accordance withpproved planspecifications, code and standard requirements, and
government regulations.

An ITP should be basd on relevant material fitting, componentand equipment
specificatiors andquality level of activities and should coverthe following items
subjects of inspection/test item (such as parts, subassembly, and assembly)
characteristics and/or kinds of inspection (such as material test, welding inspaation,
destructiveexamination, hydrostatic testnd dimensional inspection)nspectiortest
witness point@ndhold points inspectiorand sampling/tesecords requiredsampling

rate, frequency of inspection, acceptance criteuslification of therepresentative
responsible for each respective itegt. The TP shouldbe reviewed byhe Project

Client or his/her representativand he approvedTP should be confirmed af pre-
inspection meeting.

The nspectiorpersonneemployed by the MiC Supplier for implementing the QA/QC
at the factoryshould haveelevantexperience and qualifation The competence of
these inspectionpersonnelshould be assessed by th&BC or an inspectionbody
recognised by the Hong Kong Inspection Body Accreditation Schaniis mutual
recognition agreement partner

In determining the frequency of inspectifiastsand audits, and the provision of
inspection and auditaccount should be takentbie production rate of the modules and
the factory operating hours (some factories operate 24 hours round thewilock
multiple production lines Use of digital technologiesanfacilitate the inspection and
auditing work.

Pre-commissioning Control A pre-commissioning plashould be prepared to cover

the following:identifying the activity sequences, characteristics to be tested, measuring
methods to be employed and the acceptance limits, appropriate measuring and test
equipment to be used, inspection andwasiess points and hojabints, frequency and
extent of i nspect i onhoase éndtsupdrwsorytsta® and a c t
independent parties, record forms and checklists to be used, etc.

The guipment, jigs or such devices to verify the acceptability of the modules should be
controlled, calibrated and/or adjusted at specified intervals to maintain the accuracy and
predsion within the required limits.

Non-conformity Control _and Corrective Action. When any deviation from the
specifiedrequiremerd is detected or reported, the MiC Supplier should confirm the
status and direct to withhold th@oductionprocess and to identify the product by
marking or affixing a hold tag to preclude inadvertent use or installdfonthe purpose

of precluding recurrence of similar n@onformance, the information pertaining to the
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3.

3.1

(i)

()

nontconformance should be investigated, asadly rectified where appropriatand
made known to relevampiarties

Control of Quality Records. All relevantevidence oforoductionquality should be
well prepared andnaintained. The records should be identifiablaceable easly
retrievable, and stored in a manner and stiitabldocation to prevent deterioration or
loss.

Audit. Auditsshould becarried outegularly toensure the proper execution of quality
related activities and to evaluate the effectivenesh@@QA/QC program. Auditors

should be suitably trained and qualified and, as far as possible, be independent of the
activity being audited.

Audit results shuld be recorded iran audit checkist, and reported tohe QA/QC
Manager together with thaudit repors. Audit reportsshould includethe areas of
activity audited, audit findings and corrective actiomBe audit reports should be
reviewed bythe QA/QC Manager and orrective actions for théighlighteditems
should be takeand completedy the factorywithin an agreed timescale.

The Quality Managemen®ystemshould includea Management Review Committee, led

by senior management of the MiC factoffhe functions of the Management Review
Committeeshould includeeviewof thesuitability of policies and procedures, outc@me
from internal audits, corrective and preventive actions, recommendations for
improvements, resources and staff training, etc.

CRITICAL INSPECTIONACTIVITIES IN MODULE PRODUCTION

Critical Inspection Activities

The factory QC inspection procedures should be revidyéte Factory Managéo complete
the inspectioframework. A checklist of the factory inspection items is given in Table 1.

Table 1- Factory Inspection Checklist

Inspection Item Scope
QM1 | Factory 1 Check relevance of the factory quality inspection procedures to the proj
quality nature

inspection 1 Check accreditation details of testing laboratories

1 Check factory QC on schedule of materials used as compared with thos
submitted

1 Check factory QC on material verification and-meatment, fabrication an

assembly of MIC modules, and fagade if fabricated by another factory

Check factory QC on floor slab construction inspection hold points

Check factory QC on module levelling before commencement of fittirig

work

Check factory QC on window and door opening dimensions

Check factory QC on architectural, structural and MEP work inspection

checklists

= =

=a =
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A complete set of fabrication shop drawings and a method statement for the module production
work should also bprepared, giving a detailed description of the work to be carriednaluding
the materials used, a step by step guide, workflow, acceptance criteria, safety precautions put in place
to control risks, equipment to use, and the control equipment and Personal Protective Equipment (PPE)
required to keep workers and visiteae while the tasks are ongoing, etc.

Based orthe drawings and method statemenitical inspectioractivitiesarethenidentified
This is important foformulationof the ihspection andestPlan (ITP) assignment of QC personnel
for inspectioiaudit and arrangement of external parties fimspectionchecls/tess, etc. The
inspection should cover activities for (i) preproduction inspection (e.gnspection/testing of
materials entering production), (ii)-lme inspection (i.einspections during various stages of
production), and (iii) final inspection. Collaborative inspections with other trades and subcontractors
on the specifiactivities if required, should be elaborated and includ®ditness points and hold
points for inspection and test should be set up.

Three main types of worksare involved inthe module productionstructural, MEP and
architectural

3.1.1 StructuralWorks

In structural works, th&llowing critical activities for fabrication of steel modules should be
inspected/audited (see PNAP ARB8, PNAP APF37, PNAP APPL16, PNAP APPL18, PNAP
ADV-36 and relevant sections of the Code of Practice for the Structural Use of Steel 2011, Code of
Practice for Structural Use of Glass 2018):

SS1 Quiality of materials on receipt, e.g. material delivery recobasch size, sampling
and testing(for structural steel components: (i) mill certificates, including grade,
ductility, weldability; (ii) corrosion protection, including type, required thickness,
photos after work done; (iii) bolts and accessory parts, including mill certificates, test
cerificate on elongation; and (iv) fire protection, including type, thickness, required
Fire Resisting Rating)

SS2  Weldingprocedurequalification records, welder certificates, weldomnsumables,
etc.

SS3  Welding integrity (e.g. using nodestructive tests by means of visual inspection,
magnetic particle inspection/dye penetration inspection and ultrasonic examination,
where appropriate);

SS4 Dimension and accuracy of 2D and 3D jifisr assembling steel sections / frames
securely in correct positidior welding)

a. Respective steel members being placed inside a 2D jig, weldeaht@D frame
and QC inspection of welded joints and fabricatierances

b. Respective 2D frames being placed inside a 3D jig, welded to 403 shell
and QC inspection of welded joints and fabricatierances

c. Overalldimensions and accuracy of modules at trial stacking;

SS5 Materialsurface preparatigorrosion protectioand fire protection system,

SS6 Modulecarcass dimension check aftlslivery between factories (if applicablend

SS7  Any other items considered essential by the project RSE.
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For fabrication of concrete modules, the following critical activities should be inspected/
audited (see PNAP ADNI5 PNAP APPR143 PNAP APR158 PNAP ADV-36, PNAP APP37,
PNAP APPR45, PNAP APPL16, PNAP APPL18 and relevant sections of the Code of Practice for
Structural Use of Concrete 2013, Code of Practice for Precast Concrete Construction 2016 and Code
of Practice for Structural Use of Gl&2318):

SC1  Conditions of mouldincluding dimension, squareness, verticality, cleanliness, use of
mould releasing agents, etc.;

SC2  Quality of reinforcing bars, including material delivery records and batch size,
sampling and tensile strength testing of reinforcing bars, material properties including
chemical composition, etc.;

SC3  Fixing of reinforcing bars, including size, position, quantity, fixing and layout,
concrete covers, spacers, etc.;

SC4  MEP and other cash or embedment items, installation, including concealed
plumbing works

SC5  Conditionsprior to concreting;

SC6  Quality of concrete, including material delivery records, sampling of concrete for
testing,complying withthe standard of the Quality Scheme for the Production and
Supply of Concrete (QSPSC) or equivalemncrete quality assurance system
(including a comparison/justification report for a factory outside Hong Kong to show
that the quality is equivalent or not less than the standard of QSPSC);

SC7  Placing compaction and curing of concrete, including quality and workmanship of
concrete works;

SC8  Quality of concrete after stripping of mould (e.goncrete surfacend defects
exposed steel surface/corrosion protection, sizes, dimensions and fabrication
tolerances);

SC9  Vertical and horizontal alignments and continuity of MEP services at trial stacking,
etc.;

SC10 Modulecarcass dimension check after delivery between factories (if applicabte)

SC11 Any other items considered essential by the project RSE.

SC1to SC8 are also applicable to fabrication of steel modules constructed with a concrete slab.

3.1.2 MEP Works

MEP works include installation of electrical conduits, cable trunking, cable trays, water
pipes/fittings, and aiconditioning pipes, etc. The following critical inspections/tests should be
carried out:

MEP1 Cabletrunking and wiring;

MEP2 Settingout and alignment for electricity fixtuseincluding TV poins, socket
outlets, telephone poist switches double pole switadg connection ung etc.;

MEP3 Cablecontinuity test for cable and wiring;

MEP4 Earthmegger test for conductors and lightning protection device;

MEP5 Electricalphase check for electrical circuit;

MEP6 Plumbingworks layoutjncludingconcealeglumbing works;

MEP7 Watertightnessind pressure tests for pipe warkad
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MEP8 Ventilationfans, AC units and associated ductwork and accessories.

3.1.3 ArchitecturaWorks

In architectural works, the following activities should be inspe@adited (see Figure 3):

MEP Installations

Wall Tiling

Cabinets

Sanitary Fixtures

Waterproofing and
Floor Tiling

Window Switches Wall Plastering Door
and Glazing and Power or Skim Coat Frame
Installation Points

Lightweight Panel Plastering, Skim
Painting Coat and Painting

False Ceiling

Railing Installation

Wardrobe

Floor Finishes Installation
and Skirting

Figure3 - Typical Archited¢ural Works forMiC Modules (after BCA, 2017)

AR1

AR2

AR3

AR4

Settingout andcritical dimensionge.g.storey heightheightof windows dimensions

of projections balconies, utility platforms@and A/C platform protective barriers,
internal areas, exit routes, gic

Installation of windows and flue apertures (e.gqunimum areas of glazing and
openable areas of prescribed windows and windows for room containing soil or waste
fitment and water tightness in accordance with PNAP -AP®, position and
dimensions of windows and flue apertures provisions required under
modification/exemptionetc), facade and curtain walling system and water leakage
test;

Provisionof barrier free access and facilities (e.g. dimensions of bathrooms, toilets,
ramps, corridors, lobbies, doors, handrails, signage, tactile guide path, etc.) and
Drainage(e.g. provision of sanitary fitmentsdrainage worksncluding material,
dimensions, water seal trap, vent or aiphonic pipes and any other necessary
components
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AR5  Fire resisting construction (e.g. materials and fire protection of structural elements
and construction of fire barriers and installation of proprietary products such as FRR
of fire doors, smoke seal, saliosing device, pipe collars, etc.);

AR6  Finishesand fittings (e.g. water proofing such as roof, shower areas, including water
ponding test/spray test reports for impermeable construction; provision of required
mechanical ventilation and artificidighting; provision of required fire services
installations such as smoke detectors and sprinkler heads for openletchen

AR7  Any other items considered essential by the project AP

Thetypical items forinspecton upon completion of thenodules and prior to delivety the

siteare given in Table@.

Inspection Item Scope
FIN1 | Setting outand § Check critical dimensions including storey height, projections, balconi
interior utility platforms, A/C platforms, protective barriers, internal areas, exit
routes, etc.
1 Check conformity with general layout
FIN2 | Visual 1 Check joints
Inspection of
joints
FIN3 | Visual 1 Check for physical damage (eagprrosion, damage, paint woakd
inspection of insulation)
physical
damage
FIN4 | Packaging for | § Checkprotectivepackaging for delivery
delivery
FINS | Installation of | § Check minimum areas of glazing and openable aEpescribed
windows and windows and windows for rooms containing soil or waste fitment and
flue apertures watertightness in accordance with PNAP APIS
1 Check positions and dimensions of flue apertures
9 Check provisions required under modification/exemption
FIN6 | Provision of | § Check provisions and critical dimensions of bathroom, toilets, Barrier
Barrier Free ramps, corridors, lobbies, doors, handrails, signage, tactile access gu
Access path, etc.
FIN7 | Drainage 9 Check provision of sanitary fitments
1 Check drainage works including materials, dimensions, water seal tra
vents or antsiphonic pipes and any other necessary components
FIN8 | Fireresisting | § Check materials, fire protection of structural elementscamgtruction of
constructior? fire barriers and installation of proprietary products such as Fire Resis|
Rating of fire doors, smoke seal, selésing device, pipe collars, etc.
FIN9 | Finishesand | § Check waterproofing where appropriate sashoof, showerreas, etc.,
fittings including reports nwater ponding test/spray test for impermeable
construction
1 Check provision of required mechanical ventilation and artificial lightin
1 Check provision of required fire services installations such as smoke
detectors and sprinkler heads for open kitchens, etc.
FINn | Others 1 Check any other items considered essential for quality supervision of

superstructure works

Table 2- Inspection Items Upon Completion of the Modules and Prior to Delivery to the Sit

13 Openup audit check of fire resisting dry walls is required.
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3.2 Inspection and Test Plan

Based on the criticactivitiesestablished, amspection and Test PlaiTP) can be formulated.
A sampleStructurallTP for fabrication of steel modulés given in Figure 4.

Inspection and Test Plan
Structural Inspection and Test Plan
Project Name:
Project Client:
Project AP: Project RSE:
Confractor: MiC Supplier:
Contfract Title: Document No.:
Confract No.: Revision No.:
Inspection by
Item No.| Task Description Timing Type of Specificaion/ Acceptance MiC Contractor | RSE Rep. [ AP Rep. Remarks
Inspection Reference Criteria Supplier
Documents
1 2 3 4 5 6 7 8 9 10 11
H: Hold Point
R: Review of decumentation
Al:100% implementation of activity/testing
A2: Random implementation of activity/testing
W1 100% Witness of activity/testing
W2: Random witness of activity/testing
W3 Witness of activity/testing upon request by the AP Rep.
RISC: Request for inspection & survey check
ss1 Materials Each batch upon cia Al w1 w1 w3
delivery
Weldin dure & e =
$82 B PrOCENe & | peview & check c o a. Approved R R R R RISC
specification a Approved plans
iew & 1
= Dimension & accuracy Re&lie“ BEr C/A p‘a.ns . b. Specifications Al Wi Wi HW1 RISC
prior to works b. Secifications b, Codes &
554 Welding integrity Test & check C/A b. Codes & ;ta.n dards Al Wi HW1 W3 RISC
5 ; ; ion & tandards
el e cA sancan d. Relevant Al w1 HW1 HW1 RISC
accuracy c. Data sheet gulati
regulations
Material surface
SS6 preparaion & | Review & check C/A Al w1 W1 W3 RISC
corrosion protection | prior to works
system
Figure 4- Sample Structural Inspection and Test Plan for Fabrication of Steel Module

In the ITP,100% witnessing inspection point (W1) refers to an activity during fabrication,
where the inspection, measurement or tests must be done in place and documeatethm R
witnessing inspection poinfW2) refers to an activity during fabrication wheraspection,
measurement owitnessing of worknormally takes placéut there is no requirement for 100%
witnessing Formal written notificatiorof W2 is not required, although orabviceor aninformal
memoshouldnormally be given. If the QCCT does not inspect the work at this point, the work may
continue. However, inspection data must bearted. W3 is the witnessing inspection as requested
by the AP RepresentativdBefore performing the inspection, measurement os,tastritten notice
must be givero the QCCT and QCCT/QCShouldnormally attend the inspectioidold point(H)
is an activity duringfabrication, where the inspection, measurement os tegst be done with
mandatory attendance e QCCT/QCST angdwvhere requiregthe appointethdependentaxty (see
footnote 3in Section 2.2.2 The works cannot procedd the next work step activity until the
inspection, measurement or tektve been witnessed and approved by all attending pariés
MiC Supplier shouldjive written notification tahe QCCTof the upcoming inspectiorilThe QCCT
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must give formal written notification tine QCSTfor their attendance prido the inspection/tesir
sampling for test

Typical ITPs for structural, architectural, mechanical, hydraulic and drainage and electrical
works for a MiC project using steel modules are given in Appendices Al to A5 for refeifdrese
ITPs are based on those used in the Innocell Project, provided at the courtesy of the Hong Kong
Science and Technology Par&€orporation

Theremay besituationswherethe materials/products are rejected when teyfoundnot
complying with the specification and/or acceptance critddietails of the materials/products rejected
should beput on record to facilitate rejecti@malysisto be carried out for continuous improvement.
A sample Material/Product Rejection Report is given in Figure 5.

Material/Product Rejection Report

Project Name:
Project Client:

Project AP: Project RSE:

Contractor: MIC Supplier:

Contract Title: Document No.
Contract No.: Revision No.:
Reject Report Period: Report No.:

Report Date:

Serial No.| Name of Materiall | Batch No. | Date Rejected| Reason for Rejecion (Reportto f Photo of Rejected Material

Product Rejected signed by the parties concerned Product
including those in witness or
attendance)
1 2 3 4 5 6

Figure5 - SampleMaterial/ Product Reject Report

4. CURRENTINSPECTIONPRACTICE

4.1 Role ofQuality Control Ceordination Team (QCCT)

The QCCT, consisting of the TCP T3 and T1, is assigned by the th® RIGBC to provide
continuous supervisioof the modular unit production work the prefabrication factory.

The QCCT, consisting of the ASTCP T3 and T1,is responsible for coordinating the
scheduling of inspection and carrying out the inspection.

The TCP T1 working continuouslyat the MiC factoryis responsible fothe day-to-day
supervision and inspection of the production wolased on the ITPhe MiC Suppliershould
arrange inspection arglibmit a request form to the QCCT in makingeqj&estor Inspectionand
SurveyCheck(RISC). The workflow is given in Figuré.
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QCCT to (i) carry out
MIiC Supplier to submit RISC ‘ _QC_CTto (i) receive RISC form a_n(q inspection/supervision checks witf
form to QCCT (i) sign & return RISC formto Mi MiC Supplier, (i) approve/reject
Supplier inspection items and (iii) sign and
return form to MiC Supplier

Figure6 - Workflow for Inspection/Survey Check
The following detailshould bancluded in theRISCform:

(@) BD ReferenceZontract Noand Request No.

(b) Name and designation tfe persorof the MiC Suppliermaking the requeslpcation
and nature of the work inspected/surveyed, work proposed after approval, and date and
time of the request.

(c) Name, designation and signature ofpleeson in the QCChieceiving the form, andate
and timeof the receipt.

(d) Name, designation and signature of the person in the QCCT performing the
inspection/survegheck,decision of the inspectigdate and time of the inspecticand
designation and signature thie person for criticadctivities

(e) Nameand designation of the persohtheMiC Supplierreceiving the completed form.

(H  Drawing number, including revision mark and title, usedHefabricationmanufacture
of the item being inspected, supportecalphotayraphof the title block othedrawing.
The TCP T1 shouldcheck the details as constructed with those showtheapprovedolans
andspecification, and collect the necessary evidéageby means ophotosandvideo) Details of
production, inspection, auditing and testingMiC modules should bancludedin therecords kept
by the TCP T1.

4.2 Role ofQuality Control Supervisory Team (QCST)

For the structuralral architectural works, thECP T3 of the APandRSEstreanshouldcarry
out inspection on a weekly basend based on the ITP, make inspection of the critical activities as
needed An inspection log bookr other robust forms of inspection recostould be kepin the
MiC prefabrication factory A copy of the inspectiorecordsshould be kept at the building site office
and, when required, produced to officers of BD for inspectibetails of the periodic inspections
carried out by th@ CP T3sof the AP andRSEstreamsincluding BD Reference/Contract No., name
and qualification of the personel doing the inspectionpcation and nature of wosknspectedor
tesswitnessedinspedtion findings, date and time of inspection, and photos (if @mguldbe entered
in the log book

4.3 Quality Audit Checkday theAP, RSE and AS dRGBC

Details of he requirements fdhe quality audit check by the AP, RSE and AS of the RGBC
in the prefabrication factorgre given in Section 2.2.4.

The AP, RSE and AS should carry out inspection of the production of the first batch of modular
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units at the prefabrication factory in person, and then monthly quality audit checks. The inspections
at quarterly intervals should be carried out in person, wioleetinbetween may be carried out either

in person or byideotelephony. The duly endorsedjuality audit reportscovering the qualified
supervisions by the respective QCST and QC&ibuld be submittetb BD within 14 days after
completion of the quality audit checks

The AP ad RSEmay opt forconductingthe on-site quality audit checks after the MiC
elements are delivered to the building svith the requirements stipulated in Annex of Appendix B
of PNAP ADV-36. In this casethey need to notify BD in writing one month before the
commencement of the production work in the prefabrication factbngystill need to carry out the
first visit to the prefabrication factory in person, autbmit thequality audit report within 14 days of
the first visit,and theon-site quality audit reports of the MiC elements delivered to the building site
to BD within 14 days after completion of the-site quality audit checksThe quality audit reports
should cover the qualified supervisionthye QCST.

44 Role of RESIC, LP/IRPWSNSD Inspection Ageriind REC/REW

For the FSI and plumbing workshe RFSIC and LIRPWsrespectivelyshould conduct
supervision checkiestson a regular basisand based on the ITP, make inspection ofctitecal
activities as neededA supervisioninspection log boolshouldbe kept, including namesf the
personnetonducting thesupervision checks and tests, date and time of inspectind details of
the supervision checks and tests conductée: WSD Inspection Agentill also inspect and test the
concealed parts of the plumbing works a neeslbasis andcarry out audit check on the supervision
records at thtliC factory.

For any part ofthe electricainstallationsbeing constructed and installed in a module at the
MiC factory, nonREGs can be used to carry out the workhese installationshould be inspected
and testedissatisfactory in accordance withe factory test requirements set out e REC(e.g.
the items listed in Code 21B of the CoP for the Electricity (Wiring) Regulations (EMSD, 2020))
beforethey aredelivered to the site for permanent module fixing. The REC is recommended to
establishand implement a quality control and supervision system, inolpdhe factory test
requirementsto ensure that the electrigatallations aréeing constructed and installed at the MiC
factory with good workmanship and quality.

45 Issues ldentified

It is time consumingand resource demandingnd sometimes impracticalfor these
supervision personnéb makephysicalsupervision checks MiC factories located outside Hong
Kong.

In current practice,hie data/records obtained from tlseipervision checksispectionsare
normally processed andtored separatelyThis makes it difficultfor different parties to view the
data/records and track the inspection process, tandse thedata/records for preparation of
inspection/audit reportand submissionat a later stage It is also timeconsuming to prepare
inspection forms prior to inspection and process the datnuallyafter inspectios are completed

It is normal practice foMiC factories to operatecontinuously on a 2foursa-day and 7
daysaweekbasis, and frequent-iaspection of each new tagly QCCT/QCSTis not uncommon.
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It may not be easy to recruit additional staff &short duratiorof productiononce the production
has commenced. Hence, it is prudent to factor all thepects intdhe development oh staff
deployment plan, includingrovision of TCP T3 and professionalin the inspectionand an
inspection programmeyrior tocommencement of the production

5. INSPECTON PRACTICE USINGDIGITAL TECHNOLOGIES

5.1 Digitalisation of Data

There ardechnologies available wigitalisethe inspection proceger enhanced efficiency
and quality performancéé

The first step igo establish means to collect thata/recordsequiredin digital form from
each ofthe inspectiorprocesses in the productiovork. The technologies that can leagaged
includeRadio Frequency IdentificatigiRFID) technology, QR cods, Industrial Internet of Things
(1oT), photogrammetn3D laser scannindrobotic TotalStation RTS), blockchain thermal camera,
etc. A brief description oBome of theetechnologiess given inFigure 7

It is recommended that, in the pursuit of data standardization in conjunctiorDWSS
adherence to or recognition of the protocols and insights detailedrataestandardisation Report
for DWSSDEVB, 2024) should be diligently observed.

YReference should be made to the CIC6s CITF websi
website(https://www.citac.cic.hk/efnk/exhibitions/whyinnovate) on the latest technologies available.
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Technology

Description

Radio Frequency
Identification
(RFID)

In the RFID technology, a RFIfg is attached to an object, which could be incon
building materialskey componentsr completed modules. An RFID tag consists
tiny radio transponder, a radio receiver and transmitter. Radio waves are used
and capture information stored on the tag. This technology enables trackir
management of incoming and outgoingterials, and facilitates just-time delivery
based on actual usage conditions. For finished products, the tracking data can
for traceability and life cyclenanagement of the project.

Computer Database

Data is transmitted into the RFID database
where it can be stored and evaluated.

RFID Tag

Attached to assets to
transmit stored data
to the antenna.

RFID Reader

Connected to the antenna
wirelessly and receives data

from the RFID tag.
Antenna

Receives the stored data from the tag and
transmits that data to an RFID reader.

Quick Response
(QR) code

A QR code is a type dfarcodehat can be read easily by a digital device and w
stores information as a series of pixels in a sqahaped grid. QR codes are freque
used to track information about products sugply chain.Like RFID, this technology
can also be used for tracking and management of incoming and outgoing mater
completed products.

Version information
Format information
Data and error-correction area

(=], (=]

Position detection pattern

Alignment pattern
u 2 ey 3
= Timing pattern

Quiet zone

Industrial Internet
of Things (lloT)

IoT refers to a network of devices that are digitally connected, facilitating
communication and exchange of data through the Internet. IlloT is a subset
Internet of Things, which include sensors, RFID tags, software and electronics t
integrated with industrial machines and systems to collecitireal data about the
condition and performancé&.he lloT infrastructurean beconnected taWi-Fi or 5G
network for mobile connection.

Photogrammetry
and 3D Laser
Scanning

Dimensions of the moulds used, modules completed, etc., can be measure
photogrammetry or 3D laser scanning.

The input to photogrammetry is photographs, and the output is typically a n
drawing, a measurement, or a 3D model of somewedt object or scene. In 3
laser scanning, a laser beam is emitted onto a surface and sensors are used {
the beam that bouns®ff from the surface. The system will calculate the dists
between the sensor and surface. The distance measured is then used to cg
coordinate for a tiny section of the surface hit by the laser beam. During a singl
millions of 3D coordinates are collected. When the point cloud data are proq
they will form a digital representation of the scanned surface, giving the dimet
and spatial relationships of the topographic features and structures.
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Robotic Total
Station (RTS)

A total station is an optical instrument used in construction, surveying and
engineering. Itis used for measuring horizontal angles, vertical angles and dista
total station camera combines surveying, imaging andspgled 3D scanning into of
precise and reliable instrument. A total station contains the following componel

1 electronic transit theodolite

f electronic distance meter (EDM)

1 microprocessor

1 electronic data collector and storage system
A RTS canallow for more technological convenienbg offering extended remot
control abilities. In the operation of a RTS, only one operator is needed, and fa
calculations and inspections can be performed ghortettime as comparedavith a
traditionaltotal station.
RTS can be used for setting out for MiC fabrication. BIM data can be input to thg
for surveying.

L nd Qal o iy

Blockchain

The data/records collected are stored in database fields. Blockchain technolg
be used for enhanced data security. Blockchain is a specific tygmadfase whic
differs from a typical database in that data are stored in blocks and chained tg
Each block in the chain is given a time stamp when it is added to the chain.

block has been added to the end of the blockchain, it will bedificult to go back
and alter the contents of the block. With this system, the document time stamp

not be tampered with.
=~

0@ a 12 © /ﬁ
a4 el |
"R & | e

When 2 parties Blockchain verifies ~ The new block is The blockchain
initiate a transaction, the transaction and appended to the transaction is now
blockchain assigns  creates a block blockchain complete and the
an encryption ledger is updated
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Computer vision | Computer visions ascientific and technological fielithat interseccomputer science
artificial intelligence, machine learning, and several other disciplines to enable
machines tanderstan@dnd interpret visual informatiohmages generated from
videos anghotograghs can be processed usmgputer visiortechniques to fulfill
specific user requirements, such as crack or other defect detection.

VR/AR Augmented Reality (AR) technology superimposes digital information and comg
generated images onto the user's-vealld environment, thereby enhancing trser's
perception of their surroundings. This augmentation is facilitated through device
such as smartphones, tablets, or h@adinted displays (HMDs), which project the
digital content onto the user's field of view.

In contrast, Virtual Reality (VR) technology constructs an entirely computer
generated environment, immersing the user within a virtual space that replaces
natural environment. This immersive experience is achieved through thehesedof
mounted displayspecialized glasses, or midiisplay configurations that provide a
fully enclosed virtual environmerigolatingthe user from their actual surroundings
and engross them in the digital realm

Therma camera | A thermal camera, also known as an infrared (IR) camera, is-dagtrnuctive
diagnostic tool that captures infrared radiation emitted by objects and converts
a visible thermal imagd&.hermalcameras are widely used to identify temperature
variations that indicatair leaks moisture intrusion and water damagadstructural
defect

Figure 7- Brief Descripion of Some Relevant Digital Technologies

Figure 8 gives aummary of thepplication of theligital technologiesbased on the specified
scope of applicatiorior checking of theritical inspectioractivitiesgiven inSection3. The standards,
requirements and level of details for inspection activities should follow those specified in the contract.
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Computer

I nspection Item No. QR code/ IloT Photo- 3D Laser Block- vision Thermal
BIM RFID ) RTS h ARNR
(Note: See Chapter 3) Barcode | Sensors | grammetry | Scanning chain [ Photo- Video camera
graph
SS1 Quality of materials on receipt Y Y Y Y Y
Welding procedure qualification records, welder
SS2 o ) Y Y
certificates, welding consumables, etc.
SS3 Welding integrity Y Y Y Y
SA Dimension and accuracy of 2D and 3D jigs Y Y Y Y Y
ss5 M aengl surface preparation & corrosion v v v v
protection system
M odule carcass dimension check after delivery
SS6 between factories v v
SC1 Conditions of mould Y Y Y Y Y
SC2 Quality of reinforcing bars Y Y Y
SC3 Fixing of reinforcing bars Y Y Y Y
sca M EP a?d other cast-in or embedment items, v v v v
instalation
SC5 Conditions prior to concreting Y Y Y
SC6 Quality of concrete Y Y Y Y Y
SC7 Placing, compaction & curing of concrete Y Y Y
SC8 Quality of concrete after stripping of mould Y Y Y
sc9 Vertica ajd horizontal alignments & continuity of v v v v v
MEP services
sc10 Module carcass dimension check after delivery v
between factories
MEP1 Cable trunking & wiring Y Y Y Y Y Y
MEP2 Sgttlng out and aignment check for electricity v v v v v
fixture
MEP3 Cable continuity test Y Y Y Y Y
MEP4 Earth megger test Y Y Y Y Y
MEP5 Electrical phase check Y Y Y Y Y
MEPS Plumb_| ng works layout, including covered up v v v v v
plumbing works
MEP7 Water tightness & pressure tests Y Y Y Y Y
MEPS Ventilation fans, AC uruts and associated v v v v
ductwork and accessories.
AR1 Setting out and interior Y Y Y Y Y
AR2 W|n§mNs & flue apertures, facade & curtain v v v v v
walling system & water leakage test
AR3 Provision of Barrier Free Access Y
AR4 Drainage Y Y Y Y
AR5 Fire resisting construction Y Y Y Y Y Y
AR6 Finishes & fittings Y Y Y Y Y
FIN1 Setting out & interior Y Y Y Y Y
FIN2 Visua inspection of al joints Y Y Y
FIN3 Visua inspection for physical damage Y Y Y Y
FIN4 Packaging for delivery Y Y Y Y

Legend: Y:Yes

Figure 8- Application of Digital Technologies for Checking of Critical Inspection Activities
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5.2 Digitalisation Process

5.2.1 e-Platform

Thenextstep in the digitalisation process is to establiglfebbased centralised platforfe-
platform) for collection of the production work information and managemeni@Wworkflows of
production and inspection activitieIhe e-platformshould beaccessible throughsecure network
and capable of beingperated on desktop and laptop computers and mobile desgehown in
Figure9.

The eplatformsuch as DWS&an be used for many functions, such as keeping safety records
and factory cleanlines®cords, etc. In #se recordsfocusis placed on the inspection process for
QA/QC acceptance of modules produced in MIiC fae®rin particular onthe submission and
approval of the inspection records in the production activities.

With an eplatform, the inspectioprocessas shown in Figure @aking account of the ITP as
detailed inFigure 4 can be turned into agltal process.

Other users

,=
Packaging
Web Application = i
Other apps
(Content) Comm.
HL Text | D
-~ Networ

y Graphics Other devices

Multimedia

— (Usernput) [P
(User Input) =42

( ) User Interactions
H ‘)-Iardware
m Forms &Sensors

Figure9 - e-Platform

Storage

5.22. eRISC

Thee-RISCforms (as part of DWS®r EIMS if appropriatg canbe submitteanline by the
MiC Suppliervia acomputer,or a mobile devicevith personalauthenticatioror a digital signing
function The eceipt of thaequestby the QCCTcanbe confirmedoy an enatification. Prior to
the inspectionall necessary documents (eldOKLAS or equivalentendorsedtest/calibration
certificates)shouldhave been provided and uploaded to taplatform for checkingy the QCCT
The person in the QCT conducting the inspectiocandownload thee-RISC form, audit checklist
(if applicable) and other relevant details, such as appnoleed usinga mobiledevice Themobile
devicecan also be uset collect evidence (e.gmages, videanddatg during theinspectionand
walkthrough Thedecision and/or any commertf the inspectiopersonnel and checking personnel
shouldbe passed oto the MiC Supplieonthe spot via the-platform  Thedatdinspection records
shouldbe stored in thee-platformto allowdifferent partiesvith different duties and responsibilities
andtheappropriateaccess rigtstto inspectthe data/records and track the inspection process, and for
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preparation of inspection/audit reports and submissidre data/inspection records collecstubuld
bestored in database fieldf.needed3D laser scanninggndAR and VRvisualisationncorporating
BIM can be usetb assistheinspectionand checkingA samplee-Inspection form can be found in
Figure9.

Modules 548

[ |

5.4 Visual Inspection 74T N (Butt
Weld and Fillet Weld)

5.5 Butt Weld 31HS%ER Fillet Weld )
6 (MPI & U/S)

5.6: Shear Stud 5 /7¥7 (bend and
weld)

Touch-up galvanized paint (Zinc Rich
Primer) ARHAFEHMEE N

Figure91 A sample dnspection formfor MiC modules Source:Revolutionizing the Approac
of Modular Integrated Construction with Smart Logistics HKU,
https://youtu.be/RqDggN3SQYc?si=6rxsxI9c1iPorB )

5.23 elInspectiod®

Theprocess of the periodgupervision checks by tiseipervisiorpersonnel, such 8CP T3,
AP, RSE AS, RFSIC, LP/RPW, etc.,can also be digitalise@hese includéhe monthly quality audit
checkscarried outin between the first visit and quarterly quality audit chdmkshe AP, RSE and
AS.

The supervision personnel can make the check online viaplaferm. While inthe office,
they can make direct callising the desktop or laptop compubera mobile deviceo their assistant
in the MiC factory(not a member of thRGBCS s Q) GnBdlcanthen arrange inspection cheak
the activities required with the MIC Supplier usiagmobile deviceby videotelephony The
inspection data/records.g.photo, videandvoice)canbe transmitted in redime for reviewing by
the supervision personnel. The inspection proskssaldbe recorded and the dataouldbe stored
in the eplatform.

15BD has acceptediaspection of the production work at the MiC factory by the AP, RSE and AS for their
monthly quality audit checks carried out in between the first visit and quarterly quality audit checks, as
promulgated in the April 2022 version of PNAP AEBG.
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https://youtu.be/RqDgqN3SQYc?si=6rxsxl9c1M7-QorB

For theinspection and testing of the concealed parts of the lphgnworks, the WSD
Inspection Agent canthrough the elatform, order and direct thassistant of the supervision
personnelinderthe QCST to arrange inspection and testing witBP T1 of the QCCTandLP by
videotelephonyand witness the process onlinéhe inspection data/records (epdpoto, videcand
voice)shouldbe transmitted in redalme for reviewing byheWSD Inspection Agent. The inspection
and testing processhouldbe recorded and the dahouldbe stored in the-platform All digital
records are suggested saved and storefdiffibrer checking.

5.2.4 elnspection Management Syste(B&$MS) andQuality TraceabilitySystem

Many versionsof EMIS have beemused in MiC projectsincluding HKU Student Residence
Projectat WongChuk Hand®, Dedicated Rehousing Estate at Hung Shui Kiu Phasé Bome
project clients have developed owwersionsof EMIS, such asHousing Authoritgs Project
Information Management and Analytics Platform @RAMAP) &,

In 2022, Architectural Service®epartmentintroducedthe quality traceability systefd, a
versionof EIMS. According to its specificatiotheMiC prefabrication factorys required tastablish
and incorporate an informationanagement system and cadientification system. Radio frequency
identification(RFID) technologyshouldbe adopted for quality traceability of elements / modtdes
record the conformity of materials used, the manufacturing process, the logistetery and the
installation details.

This quality traceability systencan be deployable from any mobile device, with electronic
standardised or governmessued forms built in. The evidence captured/collected during inspection
and checking (e.g. photo, video, voice and GPS location information) can be stored and uploaded.
Apart from the qualitytraceabilitysystem paper record and/or digital records (by adopting system
such as Digital Works Supervision System (DWSS3uld be keptedncluding photographs and
videos during inspection and testing in the-fé factory and osite assembly process, for
examination

5.2.5 Data Secirity

Blockchain technologyo strengthen data securigyvery useful and nowidely available,
but it can be fairly costly at the current state of market developrBéstkchain technologihas been
used in the QA and QC emnumber oMiC projects.

Reference can be made to the recommendations given in DEVB TC(Vi2)20a3 (DEVB,
2023, 202), Government IT Security Policy and Guideliné3igital Policy Office 2024) for
ensuring data securignd amperproof data In general, lte data stored on thEIMS shouldbe
encrypted in transit and at rest, and appropriate arrangements should be implemented for preventing
unauthorised acces$o ensure the data mmperproof, thecontractspecification shouldlsorequire
each of the responsible parties the contract to add their digital signature (elgM Smarf),
biometrics (e.gfacial recognition or fingerprint) or other ID (eie first four digits of arHKID

16 See more vi&ttps://mic.cic.hk/en/ProjectsinHongKong/6

17 See more vi&ttps://mic.cic.hk/en/ProjectsinHongKong/15

18 Report on the Use of Innovative Technologire®ublic Housing Development and Construction
https://www.housingauthority.gov.hk/en/common/pdf/abesthousineauthority/hapaperlibrary/BC4 1
24EN.pdf

19 ASD (2022) General Specification for Building 2022 Edition.
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card plus clearlritten full name) in each of the encrypted ddé&s produced during the inspection,
checking, review and acceptance procdsach of the encrypted files should be sent instantly and
simultaneously to all relevant users (client, AP/RSE/RGBCRPs, factory staff, etc.) and kept in
their servers, in order to maintain traceability and pre\aempéringof data

5.26 Benefits

The continuous inspection data/recofidsn the TCP T1 in the MiC factory as well aghe
periodic inspection data/recordsllectedby the AP, RSE, ASTCP T3, RFSI, LP/RPW, etc.,
frequency of inspection and the observations/recommendatiade by each of the supervision
personnelcanbe stored centrallin the e-platformand can be made available for review/check by
the authorised parties Human error will be reduced and productivity enhansiedeno manual
data manipulation is involved.

Alert/notification can also be made to the relevant parties for fallpwction in case of nen
compliance. The data/records can be maintained more conveniently and simply, and corrective
actions taken more promptly.

5.3 Improved Quality Management

Use of dgital technologies can help improve qualitytie followingways

(@) Production processes can be monitored and data collected tinmedab enable dta
analyticsto be applied to predict quality issues and maintenance ne&ts will
enhance efficiency and allow early completion of the vatikreduced cost.

(b) On procurement controlyith suitable Key Performance Indators (KPIs) and the
guantities of materials ordered and receiwdidital dashboards can be used to track
supplier performanceThe dataon supplier performancean be usetb assess quality
risks in the supply chajrior deployment ofsupplier development resources as negded
andin procurement negotiations and contracting

(c) Movement and location of delivery vehicles can be tracked irtirmal This provides
good information for logistics and transportation planning and updatirdgefimery of
modules.

(d) Remote inspection of modules using fiale video live feed will save resources and
allow participation and inspection by multiple partesicurrently if needed.

(e) Traceability of the details of the parties who have carried out the inspection, testing and
acceptance of the module will be enhanced if the digital data related to QA/QC and
module transportation collected for each module (which should be identifiablewit
unique machine readable identification mark or code on the mod@edor example
Appendix B is stored in a digital platform such as a Common atHdaboration
Platform(CDCP), DWSS ormuality traceability systendesignated by the projedient.

The digital platform could either be installed thie premises of th@rojectclient, or in
a data centre (preferably located in Hong Kong) to be specified Ipydfeetclient.
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6. ACCEPTANCE OF E-INSPECTION MANAGEMENT SYSTEM AND
DIGITAL TECHNOLOGIES FOR INSPECTION WORK

Major developments inigital technologies haveeenmade in recent yearswith the advent
of digital technabgies, the manufacturing industry has moved from Industry 3.0 to Ingusi0
which puts focus otheuse of cloud computing, mobile technologi®s, Internet of Things, Radio
Frequency Identification (RFID) technologi€3R codes, big data and analytics, augmented reality
and virtual reality AR& VR), etc., in thananufacturingorocess

Government authories such as Architectural Services Departmenirttieoduced Quality
Traceability System into MiC projectgVith reference td&eneral Specification for BuildinASD,
2022), he MIC prefabrication factorys required toestablish and incorporate an information
management system and cod¥entification system. Radio frequency identificati¢RFID)
technology shall be adopted for quality traceability of elements / moulesord the conformity of
materials used, the manufacturing process, the logistaslivery and the installation details.

This quality traceability systencan be deployable from any mobile device, with electronic
standardised or governmessued forms built in. The evidence captured/collected during inspection
and checking (e.g. photo, video, voice and GPS location information) can be stored and uploaded.
Facilities for reattime push technology, automatic reporting, data analysis, team chatroom,
dashboard, electronic authentication, notifications and alert, dynamic workflow, workflow enabled
form, etc.,arealso available.

The AP, RSE and the AS should visit the prefabrication factory in person to inspect the
production of the first batch of modular units (the first visit) and subsequently carry out quality audit
checks to the prefabrication factory at least once every maAntording to the April 2022 version
of PNAP ADV-36,they are allowed to carry otihequality audit checks to the prefabrication factory
in between the first visit and quarterly quality audit checks (i.e. in the 2nd, 3rd, 5th, 6th months, and
so on) byvideotelephon{, In view of the stepped up cross boundary controltd@OVID-19, BD
has adopted a pragmatic and flexible approach for supervision and inspection checks for the
production work carried out in MiC factoriegice 2020 and reviewed the arrangement in April 2022
As a special temporary measure during the pandeénsigection of the first batch production te
RSHAP/AS, as well as the qualified supervision/audit checks by the Afhadrade TICPunder
AP/RSE/R® s sg workiagnwith their assistant in the MiC factory (who is not a member of the
RGBC6s supervisory personnel team or the MiC
supervision anduditc hec ks (see BDO6s 2Z24i.2022(B0, 202a) Lirestead efr d a |
carrying out the supervision aadditcheckin persorat the MiC factorysubject taheenhanced on
site quality audit checks The AP, RSE and AS are required to submit the BR@M discsof the
videos to BD within 14 days after completiortioé supervisiofaudit checks Furthermore, the full
ti me supervision for Mi C at the prefabricatio
may be conducted by videotelephony as a special alternative arrangement subjemppdidagon
submited by the AP, RSE and AS and théamced quality audit checks conducted by the A®Bis
is a step forward in the adoption of digital technologies for inspectaomther enhancement of the
arrangement may be considered as find necessary.

Privatesectorindustrypractitiones, includingthose indevelopes and AP/RSEASS, should
taketheinitiative to adoptan EIMSand digital technologies in the inspection wlwktheir projects
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As a starttheindustry should adopt botipproaches (i.doththe paperbasedand physical
check system antthedigital procesyin their workto give their supervision and inspection personnel
time to gain experience and confidence in using the digital syst@nce familiarised, the whole
process can become fully digitalisethis approaclalsohas the potential tbeusedin futurefor on-
site building works, including site formation, foundation, excavation and lateral support works, etc.

BD is openminded to the use of digital technology for supervisitbdevelopment sites and
offsite factoriesas well as cloud technology for submission of supervision records or material
submission However sincethe m-site andoffsite inspection and supervison involve many works
procedures, data manipulation and shawagg securityetc., & well asother regulatory departments
such as FSD, WSD and EMSIhere is a neetb conducta more thorough study to explore the
feasibility and consequences wding digital technology as a complete replacement tsitenand
offsite inspection andupervision. The experience and confidence gained in the use of EIMS and
digital technologies for QA/QC inspection work will providg@odbasisto set thduturedirection.

7. RECOMMENDATIONS

The following recommendations are made in ordetate® forwardthe useof EIMSs and
digital technologie$or QA/QC of MiC modulesn the industry:

(a) It is accepted thathere aremany challenges inntroducingnew technologieso the
industry. Theanostnotable is resistande changdy thesite supervision and inspection
personnel Appropriatechange managemestrategiesinvolving atop-down approach,
better communicatiortraining, buying-in, etc.,should beadopted Suitable training
should be provided to construction personnel to prothetese of MiG and make them
convincedof thelong-term benefits gained in using EIMSs and digital technologies in
supervision and inspection chectsgain their buyin.

(b) Many EIMSs with different frameworks and functions are now available in the market.
Suitable EIMSs should be identified and unified for their functionality -freerdliness
and ease of operation for the frontline personnel, and then earmarked féic sjseci
A singledigital platform (or an Ap) to interlink the different systems in one afew
portals should be developpdovided where document approval control, team
instruction chabox, automatic progress reportiagddigital twin can be incomrated.
This will enhance user friendliness, and the legitimacy of it acting as a single source of
truth for Governmental recognition.

(c) Careful evaluation of the EIMSs identified is also needed in selecting a suitable system
for a construction contract, and for use to support contract and regulatory acceptance.
Consideration should be given to the introduction of a requirement on product
certification by a reputable certificat
functionalities and compliance with recognised standards.

(d) The EIMSs available in the market may not suit the needs of all stakeholders. For
example, an EIMS used by manufacturers may have functions different from that used
by contractors/project clients, e.g. for internal QA/QC checking versus a defect tracking
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e-system. Multiple systems (e.g. inspection system, document management system,
mail system, BIM and 10T) may be used in parallel. The manufacturers may be reluctant
to operate on dual systems or to use new systems. A digital platform, suohV&Sa

quality traceability system which would allow storage of digital data from different
EIMSs, is needed for storage and retrieval of the digital data for MiC projects, in which
the production is fast and dynamic. Further workstandardisation of data standards
and structure for common data types, to facilitate the consolidation of the collected
digital data into a single platform, is needéd.is advised that the guidelines and
findings articulated withirData Standardisation Report for DWSSEVB, 2024) be
meticulously adhereabt

Waysto furtherenhanceéhequality of inspectios by videotelephonghould be explored,
e.g. by limiting the speed of camemaovementwhile videoing,ensuring adequate
lighting conditiors in enclosed areaof factoies and clearly definingthe ioles and
responsibilitiesof the different personnel involved) terms of data ownership, data
input, datareview,data acceptancetc.

According to PNAP ADV36 (Annex of Appendix B) opering-up of the concrete
surfaceat three locationss to be conducted after delivery ®diC modules to the
building site andgt servesasquality auditchecks arising frortheabsence of supervision

by the AP/RSE inthe MiC factory. However, there are concerns abous tkind of
inspectionsin particular at the OP stageecause they cadilbe destructivewith the

latest digital technologies availablé,is now possible to synchronise the digital data
from the required statutory inspections with that from the QCST inspections, while the
modules are still in the MIC factory and where any necessary remedial works can be
handled immediately after inspeatio Alternatively, some opeup inspections could

be carried out for randomly selected MiC modules while they aredstorthe factory,

so that rectification works if found required could be made in the factory before delivery
to site. Hence, it has openegdthe opportunityfor reviewing thescopeof the operup
inspectionswvith theobjectiveof streamlinng andminimising the amount of destructive
works while not compromising the standard and qualityhefworls.

To expand the -enspection arrangement to other construction works, argtavide
confidenceto governmentegulatorsin the use oEIMSs and digital technologieshé
possibility of gantingaccess riglgto their designated personrtel participaten reak
time inspectionchecls at MiC factores and toaccess and downloathe datafecords
directly from the systemif required,shouldbe explored Reference should be made to
the relevant specifications,and in particular to the system requirements given in
Development Bureau Technical Circular (Works) No. 2/2@28VB, 2023).

The feasibility of modifying production lines tacilitate automatic/serrautomatic
inspection, incorporating the technology of image recognition, should be explored, as
this will further shorten the cycle in the check and act plan, help maintain closer
monitoring than manual checking at intermediaégess of production, and enhance the
overall quality control processTo ensure quality, the QA/QC check process should be
extended toncludethe deliveryof itemsfrom the factory tothe building site, as some
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fixed installations (e.g. water pipes, electrical applianges may become
loosened/damaged due to vibration during delivery.
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APPENDIX Al-1T TYPICAL INSPECTION AND TEST PLAN FORSTRUCTURAL WORKFORA STEEL MIC PROJECT

TP Document No.; ECHEKIRR: Sopion: a5
X s
Ths pection Requirement
MRER
A % i P P Sub
Task No. Task Description Timing Type of Inspection | SpecificationReference Documents Acceptance Criteria e Remarks
contractor RSE Rep. | AP Rep.
e e RNAE i ZREE Supplier | Facade) | CORRSO" | BN (WAIAER) n
HREEH | HEN R 21 3 *
X
1o [Accentance of P [Review & check prior to Works ‘F‘g"'m“ Submissten ire bocument No.| TP reviewed by all parties and accepted to use in Project o a o o 0
L L Rt ¥-7828 3 Bt gt EaligES eS| 7 BBE IR EEE RXEHAITP
20 |Documentation review A%
24 [Shop Drawing  Fabrication Drawing [Review & check prior to Works Review |Approved Submission Form E;;;Eﬁ:x;ﬂm etBahalniction/ssiis g A & g B
[ T AR [ TR SHT FE EAEES »
The method statements to be subrmited by the Cantractor shall
TR OFRIGEEH
- describs the methods of design, construction and/or manufacture and installation
proposed for all normal activities associated with the relevant part or phase of the
works;
- SIEFTA TIPS MITAVSEE - F%
- detail any special activities or processes required or proposed for the relevant part
or phase of the Works;
- 740 5B B TR RS FI60IE BB
- identify the amount and nature of the Contractor's equipment and temporary Works
I —— e uhich the Cartractrproposes 1o ss ‘
[Weork Method Statement Review Pssi-CLsd !
22 [as TR SRET ol AL 9, ADV-36 |- describe the supervision policy which the Contractor proposes to follow, particularly R R R R R
FRiGES EJLnA R0 Lvith regard to the work of Sub-Contractors of any fier;
- RS E G EORERN « SRR ARE AR NS B EOTE
L contain sufficient information to enable the Architect to understand and appraise
the Contractor's plan for the exscution of the Works and for the control of the quality
of the Works;
[SRANEE RO EATROPERD O MHT RN TRE
&
" contain details for traffic management and/or raad closures if required; and
- RS TEEEA/IHBORREE  OFE: 0
[ include other relevant information
- SAABRE &
Proposed Testing Laboratary / Fabrication Factory
RO R TR S EE TR
| Welding Test, Material Test, Concrete Cube Test, Rebar Ensure Proposed laboratory are HOKLAS / CNAS Lab or MRA Partners Factories
23 [Testetc Review & check prior to Works Review |Approved Subrmission Form are under 1309000 o equivalent " - - - &
| SR ERIRR - PRI - Rt SRR - SRR |4s TTEBsRHT B EAEb R R (5% fEe% 0 M B E RHOKLAS /
| Factary of MiC Fabrication/ Galvanization  Heat Soak CNASWEE TIMRAS (£ 54 LRt 7t £1S09000 BRI B
[Treatment / Facade Fabrication, etc.
- BN TR RN AOSRT HSEES
Material against material submission schedule
57 ﬁ%ﬁﬁ:{gi%fﬁ*gﬁmam Aminum, Stoal[F2YE% & check prio to Works Review |Approved Subrmission Form s per comesponding requirement 4 5 4 4 &
reinforcement, Concrete, others Accessories, etc. [R5 TAFRR AT FE EHBOES R REEA
|- SEHY - SRR - 48 - $1R5 RS L - EMEIES
Other Document Submission
[ Bt iR 2T
|- Welding Procedure and Welder Test Certificate,
5 [Callbation Report of the Heat Soak Treatment Oven,  [Review & check priorto Works Review |Approved Subrmission Form |As per corresponding requirement - & o - &
Material Suppler Information, stc lsats TreRRA sk B
REFRREIRANE - MASREREES - HNHE
BN
30 |Prefabrication of Fagade (Curtain Wall + Cladding) (for information only)
% PAITEEE (B REE ) (BHSE)
T [aterial Verification and Pre-treatment
N EERIEER
| Siraightness of Section by Visual inspection
@i A sgmnTER
of steel Grade comply with approved drawings
Sl Seclbevay ey
| Hot-rolled Steel Section Each Batch /Upon Delivery MeasuteandViial  |occo s EN 1002542004 PEi2, BS [ imeneion of Sectian in.compliance with Section Table
a r ey inspection % - BT RNETRY Al w2 wa wa
Ma @ EaE BT En 10210-1:2008 :
|- Hot-finished Hollow Steel Section FERE A |- Condition of Steel for Fabrication is not to be more heavily pitted or rusted than
| MmIz=dE (Grade C of Swedish Standard 515 055900
) - iR LR R E SS1S 2%
[ Material Tolerances Clause 15.1 to 15.9 of HKCSUS
- HRCSUSHITRI O 2 i HR15. 1E15. 0
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TP Document No.: BCH KGR Revelon: s
3 2
Tns pection Requirement
- " g Sub
Task No. Task Description Type of Acceptance Criteria MiC Remarks
contractor RSE Rep. AP Rep.
e EnRg NN 5/ SM3HE EREN Supplier | (Facade) C“;;:;‘“' REREMTM RATAER uN
BMRGER (SEN FR 1217 3 *
)
Opon Detvery
[ADY-36: Ons specimen for.avery Laboratory Testing Procedure
[40tonnes of each section or plates of el
b Steel Sampling f:?: :I;;c;ness from the same cast Laboratory Test BS EN IS0 6892-1:2016, BS EN 10002-1: |- Required Tensile Strength and Elongation percentage R Al wo wa wa
EiEEtA Fy WA AR 2001 - ERMEEREDEES
Fiy | Chemical Composition
. smE0E—@Es. BMEE el
I=:1 6851 (B B BOE6
Table 3 of BS EN IS0 1451
Hot-dip Galvanizing Every Batch Lab procedure BS EN IS0 1461 b9%3
© lawmas e Py BSENISO1461 | Min. coating thickness and Mass on samples : wi w2 w2 wa RISC
| B4 BENEERRORE
Comply with Approval Drawing
| Aluminum Delivery 7 & SR
HEE e é?{g::;w'”g- 1. check grade, dimension, pattem, colour and visible surface defects
B
d - Aluminum Extrusion Each Batch / Upon Delivery ince action 55 EN 5118, BS EN 755, BS EN 5733, 1REXE. R+, BR. Bedo RHNE0NG . Al w2 Wwa W3
- SRISEH 45 481/32 6B AEmE A [ AMA 2505 5 [2. check coating thickn ess with Coating Thickness Gauge
- Aluminum Sheet (B3 EN 4852, BS EN 5733 R EREBARRRELEFH
- £245% x 3. conduct cross cut adhesion test
I3 AR ) B Nl
G e 1. check label on the product, shelf fife, color and type
. Structural Sealant [Each Batch / Upon Delivery m:“:‘;’;:” 19430 |pow Corning Quality Assurance 1 WEEREOER. REH. BEORD M w2 ws Wwa
e ] s mgmaw LT 2. conduct Sealant Butterfly Test
2. #17 T BRRS
|4 minimum spacing of 20mm for separation of glass panels
5+ BT 12 B9 R/ R BE A20mm
1. Heating Phase: from 0°C 1o 280°C (not exceeds 320°C )
1 MR #0°CE2B0°C (TgiB320°C)
nspection eferto 20120 Test Procedure 2. Holding Temperature 280 °C .
Heat Soak Treatment for Tempered Glass Every Batch TRAIRIET . fRigigm: 280°C s
f |mrumamnss =4 ?;?g;;gj;f BS EN 141791, PNAP APP-37 ASTM  [3. Holding Time: 2 hours E Al w2 gﬁ;‘:ﬁ‘/)) w3, RISC
1376, ASTM 1036, ASTM 1048 5. RiEBF . 2/ :
4. Finishing Temperature: 290°C £10°C
4 M@ 290°C+10°C
5. Cooling Phase: from 290°C +10°C to 70°C
5. A6IMg B #£290°C+10°CET0°C
32 Fabrication and Assembly
50 i A 2
o = [ Cormply with Approved Drawings
Setting Out / Level / Verticalty of Connection Members  |Prior to Connection i ”S“t’e andvisual  Japproved Shop Drawing - 7% & BB A w2 w3 wi
* R ORIKTEER g2 i gt 2 80 b9 EEINE PS.52, BS EN 1090-2 |- Tolerance : BS5606, Clause 15.11 and 15.12 if HKCSUS )
| ;22 BSSE06, 1511 1512 HKCSUSIMER
B eIding Tor Flot-rolled 7 Hot-Timished se ctions R0 Jomts 7 Afler RO T a0 [Visual mepaction by 2 RISC
y fore delivery for hot-dip galvanizing P y s ' RE to instruct test
UL TR R befo By foih anizing |, itably qualified |ADV-36(Section 14.3.6 of COP for SUS  [*All welds - 100% Visual Inspection 2 - . e 0 Fi
R RERE/RER M EDERHEITR |porson 2011), PS.52, BS EN IS0 17637(VT),  [*67#85e-100% s ein hoalion,
s BARNABKTAA 2 15 T 126 gt
Sl 8
Refer to Laboratory Testing Procedure FPEW and FSEW - 100%UT and 100%MPI
5 2% W IR F PEWAF SBW-100 % UTAD1 003 MPI
NOT by Laboratory  [-0-30(Section 14.3.6 of COPfor SUS |ogguy o Py with leg length>12mm - 20%UT and 20%MPI FW with leg length
2011), BS EN 1S0 17638 (MPl), BSEN  |._. ;
W B R 50 17640 (UT) <=12rmm - 10%MPI
B> 12mm bIPPBWAIFW -UT 8920 %A0MP) <20mm, 186 E<= 12mm BFW:
10 %MPI
. [Peiand Nur Connection for Aluminum and Structural Steel oo nection Members m:::;’i:”“ Visual g 52 BS 4190, 854320, Approved |- Comply with Approved Drawings . 5 G wa W
= o R iR R e ﬂliﬁ]ﬁﬂdv : Drawing 284 bl - FATRERET
Install Glass Window (Structural Sealant) Random oaciis andsViela |- Cornply with Approved Drawings .
¢ |emnaw sreeD ain eRea Bl | % e eE 4 w2 W e
- Every Datch /Prior (0 delvery 1o Measure and Visual i
Final Check-up for Fagade Size [Approved shop drawing | Approved shop drawing
e Modules Prefabrication Yard Inspection - HiAl w2 w3 w3
AL R s—wrnmsmnezy  |menas EUEN S BRIl
4 Modules Prefabrication Check (Off-Site Factory)
TR
[Material Verification
£ Material Delivery
e
i ;{‘;&‘:&;‘”' Cenr PS 52, BS EN 10025-1:2004 Al . wi wi w3
- i:(mrﬁn;md Fiollow SteeT Section Straightness of Section by Visual inspection
i 3 PS.52, BS EN 10210-1:2008 EBE S B EN T EE Al < w1 wi w3
= L Mill certificate of steel Grade comply with approved drawings
e R een PS 52, BSEN 1993-1-3 R R A I R Al : wi wi w3
- |- Measure Dimension of Section comply with Section Table
Cold Formed ol Sest Secton SRR RO Measure and Visual |55 55 55 EN 10219 Parts 1 8.2 | gmR T RATES Bl : Wi il e
SEL el o] P il NI TS SN B8 S
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ITP Document No.: B SR ER: Sadshon: a8,
1 2
Tns pection Requirement
R
Task No. Task Description Timing Type of I Specifi Refi Acceptance Criteria MiC Su Remarks
contractor RSE Rep. AP Rep.
P EBmd "W /A EY 2 Supplier | (Facade) [ COMURCON | om T AT AR e
AEH FR L1243 »
)
B =TT TS TR TR P OO o7 STESTToT T DT TCaToT T2 TToT Y0 D% TS T av Ty e s oF TIsTea e
A zes Plenle RENRA PS.52,B5 EN 10346 (Grade C of Swedish Standard SIS 05 59 00 Al ? wi wi w3
15.9 of HKCSUS
T KRS AT 05 59 00RYC: ey =
- Steel plate, Sheet and Strip under 3mm thickness PS.52,BS 1449-1.1, BS EN 10111, BS EN |HKCSUS 159 Al : WA W1 W3
SRIMm IR, SRR 10209, BS EN 1993-1-3
| Dimension of Casting in compliance with approved drawings
SRR RIS
i Measure and Visual - JIS G 5102: 1991 Steel castings for welded structure
_g‘;“"gs ia;:'/;?ét;g;z:ﬁnww works: | [ EiéSSZIUJS\SGe;mQ 1991, Clause 9.5 of [ ook 51 . i - -
AEMEF |- Condition of Steel for Fabrication is not to be more heavily pitted or rusted than
Grade C of Swedish Standard SIS 055900
- SUEIBAMRFELLIR SUSIES S 055900 MICKR R
PS.52- CL49,BSEN ISO 14341: 2011,
BS EN 13479 i
Supplier's docs. "Product Identification & éx&g‘: Spproxedmatenalsutmission
|- Welding Consumables Check prior to works \Visual inspection Traceabilty Control Procadure” and i F;:kmg Lahziq‘ma"f T — - . W - W
Kk 5 TIFRRT Bl ;Vgg';g xm"a‘ Management Pracedliar | v o i ihanics:and C= Markang in € s i e wilh BS N/ 3479
3 . s A 3
& s maIREREES T B appne [DRERE REMHPARIHIARRBIICERE, FABSEN 13479
B2
Measure and Visual 3
- Shear Studs Random / Check prior to Works |- Diameter and nominal length as noted in the approved drawings R
ez PRl 15 T e BIis ) [Tepecion FRRe B ENIRIE | emErn e ERERES & e il e
[ Eolt, Nut & Serews [Random / Check prior to Works Visual inspection [ Diameter and length as noted in the approved drawings »
e, @mmm it/ T s EE it | 11 Bl R B A ERE il ki o e
- Washer Random / Check prior to Works Visual inspection - Dimension as noted in the approved drawings s
s it e s P B | iR R At " w ¥
Measure and Visual
- Pre-fabricated Facade Panel Upon Delivery Prefabricated Record |- Dimension as noted in the approved drawings
et Bl egection s | SRR al 4 t Y e
Upon Delvery
47§83
[ADV-35: One specimen for every Laboratory Testing Procedure
Structural Steel Sampling [40tonnes of each section or plates of ) o a0 Tegt BS EN IS0 6892-1:2016, BS EN 10002-1 Fnﬁiﬂ?ﬁiue Strength and Elongation percentage
b AR ;s:;n;:l;«ec;nessfmm the same cast priprgimrel o1 e Al . W1 HAWL W3 RISC
S50 - Chernical Composition
¢ - RS
36: S E40WB SR A MER Y
Steel Reinfc it S [ %’ﬁ?aiﬁvﬁ;‘lﬂﬁ“ Del Laboratory Test JAll test hall Iy with th tof CS2
eel Reinforcement Sampling ach Batch / Upon Delivery aboratory Te est specimens shall comply with the reguirement o _
c (e i eg wsEEE PS.S1,CS2, BS4449 | st s acoom®s Al Wi HAM1 W3 RISC
4 Caoncrete
NiEd
Theck document
&
- Concrete grade Every truck Delivery General Notes [Same as required concrete grade in approved drawing Al . Wi W2 W3
- RELER 3 At —BEEBIR AL EIE P B R ORI L ZE A
nate
bez
Slump Value: per supplier's recommendation Acceptance Criteria
A EE: RIEUE R N ERBIES.
For slump value <100mm, £25 mm or +1/3 of the design value, which is more
- Workability - slump Every truck Slump test & CS1 stringent .
B B £ mamarmpcst [0 A% <100mm . R3HEN25 mmBe BRER, e e o e
For slump value>= 100mm, 50 mm or +1/3 of the design value, which is more
stringent
1878 & {E>=100mm, 3 EHENE50 mm BH1/SMER.
- Temperature Every truck Thermometer measure ITemperature of the concrete at planning shall not exceed 30 °C
PS.51,CS1 Al - w1 W2 W3
£ 2 BEAE ? 5t 8P bIRAE L 48 B TS ERI30 °C
[Material Pre-Treatment
42
- Comply with Approved Shop Drawings
-7 AL B E B
[Approved Shop Drawings, Clause 14.2.3 of | ot iz parts dimensions mest requirements. Tolerance
HKCSUS, Supplier's docs. "Cutting 3 i
P " F BRTHRTHAER.
rocedure”, "Cold Forming Control | Thin Steel Plate: BS EN 10051
Steel Processing (Punching, Shearing, Cutting, Bending, ~ |Every Connection Members / Prior to [Measure and Visual Procedure” and "Product Identification & @A, BS EN 10051
a etc) Connection Inspection Traceability Control Procedure” Hot Fix"nshed Hollow Sections: BS EN 10210-2 BS EN 102102 Al - W2 W2 W3
ST (Il WY, YIE) wEE) EHEIE R R R AT FEMED EF, HKCSUSB14231, #t

“ARDBNIERT D &R
HSIRE WM

FRMI LB BSEN 10210-2 BSEN 10210-2

|- Cold Formed Hollow Sections: BS EN 10219-2 BS EN 10219-2
AP LB BSEN 10219-2 BS EN 102192

- Cold Rolled Sections: BS EN 10162

482 BSEN 10162
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ITP Document No.: B IR Revklon; HD;‘E:
s s
Ins pection Requirement
. s : of teri Sub.
Task No. Task Description Timing Type of Insy Acceptance Criteria MiC Remarks
contractor RSE Rep. | AP Rep.
Py B BE/SAXR ZRE Supplier | (Facade) [ COMCION | gy e (AT A s
MRGUER »sng (e R £
[RPRTCVET SNop Drawing
PS.52, BS EN 1090-2, Supplier's docs. .
artsssmbly Each Assembly Portion / Prior to Measure and Visual Froduct i CDAmply Wil Agproved Diwings
b TR Connection Inspection ¢lraceabiilyCanirol 7 & R A Al Wi W2 W3
- Setting Out / Level / Verticality R R WJI;’WEEI Procedure” and processing drawings |- Tolerance : BS5606, Clause 15.11 and 15.12 if HKCSUS
- Rtk T BB - it bk E | 2. BS560B, $®15.114015.124% (HKCSUS)
PS.52, BSEN 10902, BtEEIH.
& 25 B8 WSR2 I T ST
Supplier's docs. "Welder Register”,
[Welding of Modular structural components Welding Qualty Manual. S POR? WES
i bnne (ERE
i MBERTT . RREEFHMWPOR"
< g
isual nspection by & [RDV-36(Sedtion 1436 of COPTor 50
suitably qualified 2011), PS.52, BS EN IS0 17637(VT), 5 e .
person in factory lADV-36 (A RSUS ,’;ﬁ“%’;‘;_ : gge/’;:’g;g”s"w'“” A1 Wi Hw w3 RISC
BARSNIRARET |20118COPRI436H) . PSS2, BSEN 2
Weld Joints / After hold time and | siseiee lis0 17637 o1
- Hot-rolled / Hot-finishe d sections beforedelivery for hot-dip galvanizing |ADV-36 (Section 14.3.6 of COP for SUS  |Refer to Laboratory Testing Procedure FPBW and FSBW - 100%UT and 100%MPI
Eald B gt b ke b e 2011), BSEN 150 17638 (MP), BSEN |5 % Wa i3 S FPEWFSEW- 100 %UTA1 00%MP)
e NDT by Laboratory IS0 17640 (UT) PPBW and FW with leg length>12mm - 20%UT and 20%MP| FW with leg length A Wi HAM w3 RISC
W E BIBRA IADV-36 (A RSUS <=12rmm - 10%MPI
201189COPS14366) , BSENISO  [MEIE> 12mmbPPEWAIFWAUT 8920 %FMPI <20mm, 8HIR<= 12mmb9FwW-
17638 (MPI) . BSEN ISO 17640 <UT) [10%MPI
IROV-35TSedion T4.35 of COP Tor 5U
IWeld Joints / After hold time and \Visual and NDT by 2011), PS.52, BS EN 1011-1, BS EN 1011-
- Cold Formed sections before delivery for hot-dip galvanizing |Laboratory 2 L;;:g:;l%;a;mg ricsHur Al wi HW wa RISC
Rz R MR EMETR (wREnERnRRe (ADV-35 (GERRSUS 65 EN1011-1 2. BS EN 10112
[ E A 201189COP%®1436%) , PS.S2, BSEN
1011-1. BSEN 10112
-Hﬁ:(-‘rpn\\e: \;a}-l{qt‘ai-aﬁnished sections Each Batches returned from Labiprdeading [Toblomnf DS EN 15071481
¢ |meummros Galvanizing Factory WEATIT (HR/HF) BS EN 1SO 1481 BS EN IS0 1461 8923 - W - Wa qisE
[ ol formad sactions 5 B R E 5 1SO 2808 /15021784 |(CF) BS EN 10143, BS EN 10346 - Min. coating thickness and Mass on samples
Lt by " 1503852 B EEEBEERAE
43 [Fabrication and Assembly
[Zpproval Shop Drawng
Supplier's docs. "Product |dentification &
i Traceability Control Procedure” and ;
‘;;Tg’;;a;” aesBmbly) S o Sannaon Measure and Visual  [processing drawings, steel structure I CZ";&%&%‘;{’“’W“ Diavngs
- & s
| Setting Out/ Level / Verticaity e Ef;;;'g L ;';E;"; lifen sdren s chlfe | Tolerance : BS5608, Clause 15.11 and 15.12 if HKCSUS = W w2 3
- Rtk FEE A i b 223 BSEB0B. $15.114015.124k (HKCSUS)
(&5 REMSWIRFD TR,
15 jot A 35 PR o £ 8455
Supplier's docs. "Welder Register”,
waidigTea "Welding Quality Manual & WPQR", "WPS'
b - BEAEX .
MemERT . REEEEMDWPOR
“WPS"
Viewal nspection by s o250 cfion T4.35 of COP Tor 50U
2011), PS.52, BS EN IS0 17637(VT), N
suitably qualified ADV_)35 CRRRSUS N [Allwelds - 100% Visual Inspection ] Wi fa e RISC
person in factory B iase-100% 5t EER &
o 201169COPB1436/) . PS.S2, BSEN
BIRABAREA |20 17637 (VT
- Hot-rolled / Hot-finished sections Every Weld Joints |ADV-36(Section 14.3.6 of COP for SUS | Refer to Laboratory Testing Procedure FPBW and FSEW - 100%UT and 100%MFI
[RARE Ry SERRRS 2011), BS EN IS0 17638 (WP, BSEN  [55% WA It SBFPEWDF SEW-100 % UTH1 00%MPI
NDT by Laboratory  [1SO 17640 (UT) PPBW and FW with leg length>12mm - 20%UT and 20%MPI FW with leg length ) wi (i W RISC
W RIRRA |ADV-36 (iff fSUS <=121mm - 10%MPI
201189COP®1436%) , BSENISO  [MHIE> 12mmi9PPEWAIFWLUT 8920 % FIMPI <20mm., BEIE<= 12mmbgFwW-
17638 (MPI) . BSEN ISO 17640 (UTY [10%MPI
RDV-35TSedton 14.35 of COF Tar 50
P — s Visual and NOTby  [o0" 1) PS52,BS ENIDTL BSEN 10T oratory Testing Procedure
el Ridatatos Lﬁa;lo’l’ﬁa‘!o%zmmw OV IR D F;;%ﬁlﬁﬁﬁ &BSEN 1011-2 R A e = =
201189COP®143 6% . PS.S2, BSEN
1011:1, BSEN1011-2
& Bolt and Nut Connection for Pre-fabricated Fagade Panel  [Connection Members m:azuﬁfz:nd Visual PS.52, BS 4190, BS 4320, Approved |- Comply with approved drawings w2 A Wi w2 w3
RN B bR TN EELs Pt Drawing 14 s | et gomiE
Caboratory Testing Procedure
Visual and Bend Test |PS.52- CL9.8, BSENISO 13918, BS WERZAR ST
d Sh;ag;s‘”“ i g‘;"g Hoiks by Laboratory EN 15014555, HKCSUS 2011 - 85 EN 150 13918 HiAl Wi Hwi w3 RISC
i e HTERDR@AR [CL1437.3

100 % Visual and 5% Bend Test (15 Degree Bend test)
10026 B #1505 04 S i FIS (157 % b 818

Surface Repairs /Welding Main Assembly
e
R R
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ITP Document No.: BCH S3CH s Reysion: ED;“’:
s s
Ins pection Requirement
- - " - Sub
Task No. Task Description Timing Type of Acceptance Criteria MiC Remarks
contractor RSE Rep. AP Rep.
et EBnR ™t B/ 8% BREE suplior | “Focado | Comtor | o gy T 2]
R GER %I) €.} ] L0 3 *
[Surtace Treatment ‘.
| Repair works Darmage /Non-conformance Procedure ‘é‘ﬁf‘édff;{:;:znz;;;,fmg”‘ Repairs (if applicable) meet requirements i . Wi Y o
- 0t : ®y " i &
#IETIE AT AR 2uan WP, “RE@BIER (RS i (mF AR 7 AER
Ps.52, BS 4652, BS EN ISO 129445,
Liin ok aife |After application to Damaged, Measure and Visual [Supplier's doc. "Surface Treatment [200pm thick
-@?zbm:s Galvanizing Surface I Procedure(painting) o0pm & Al : wi w2 w3
R AR B R W E-2EE PS52, BS4652, BSEN SO 129445, |BSEN ISO 155282013
Lm0 RMEREF (aE)
44 Slab Construction in Modular and part of Corridor
[Cormply with approved material subrmission and catalogue
I Measure and Visual -4 &L 0P IR XA B 3R
»;;;%ngs‘:g;?mwk {Bandok] f;g‘,rgﬁ;’;;:” PHOEIONONS: | e sriinen Ps st [ fixed to structural steel supports as specified by the manufacturer and as shown on Al . wi wi w3
AEMEA the drawings
m T 15 8000 8 o AR R B ARSI T 3R b
- Rebar Fixing, Starter bar Every Pour easure and VIsUal  Iconstruction Drawings [- Comply with Construction Drawings .
gL, SENEG £ e s s | akTE Hiet w Hw w3 RISC
Measure and Visual
; General Cleaning ::y Pour Ridaciion CU]n:sTructlun Drawings i %ﬂ;ﬂ;ﬁlylwéh Construction drawings s . i S T T
L BSME A =)
- Concrete Compressive Strength - Cube Test Every Pour, no less than every 25m3 |Laboratory Test sesies [All test specimens shall comply with the requirement of CS1 & i P P B
- 1 B - 2T ARAIR Ba. TORBLIK WHE AR ik SRR IET ACSTER
5 |Final Inspection / Trial Assembly
Lt
T Cormply with Approved Drawing
; s [Each Modules / Prior to interior fitting 74 &b
w4 ;';‘;'VSL“““'”P for Modular: tructural Size:and Trial out and E&M works \isual check |Approved Shop Drawing | Fit the fixed spigot at fabricated factory Y . i i W Hise
lim%l%yﬁﬁfﬂﬁiéﬁﬁfﬁﬁ#ﬂﬁﬁ SERRERITENEETMTIE |84 2R b EEHR - EEE T R R 8

2 H1

|- Tolerance: BS5606, Clause 15.11 and 15.12 of HKCSUS
2025, HKCSUSKBSAR0R, 15 115015 124

Legends of Inspection Requirement:

WRERWWRE:

H: Hold Paint
H: 186

Al: 100% implementation of activity/ testing
A1:100% REURE /1%

A2: Random implementation of activity/ testing
A2 BB RRURE AR

R: Review of Documentation
R: SCHEE

W1: 100% Witness of activity/ testing
W1:100% RiEIRE /AR

W2: Random witness of activity/

testing

W2: PR R AEIR B /AR

W3: Witness of activity/ testing upon

request by COW

W3 ETIEMEERERAE/RA

RISC: Request for inspection & survey check
RISC: B4R E/8E

MIC Supplier.
RO

Sub contractor (Facade)
SER ()

Contractor:
REH:

RSE Rep.:
RS TR R

AP Rep.:
RAALE:

PS.51: Particular Specification - Structural ConcretePS S1: S-S MEEL

PS.52: Particular Specification - Structural SteelworkPS.52: FSHfEs-SMMAN S
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APPENDIX A1-2T TYPICAL INSPECTION AND TEST PLAN FORSTRUCTURALWORK FOR A ConcreteMIC

PROJECT
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Manufacturer AP Stream RSE Stream RC Stream
i Extent of Extent of Extent of Extent of Extent of Extent of Extent of Extent of
Item Testing Items Testing Frequency Specification Testing method inspection by in{inspection by  |inspection by inspection by |inspection by inspection by  |inspection by  |inspection by
house staff T3T3 AP; AP T3T3 RSE; TL,T1 T3T3 AS; AS
n RSE
1 Concrete o 25 m® or 25 batches Compressive strength as per |CS1:2010 Each batch Every week Every week Each batch Every week
whichever is the smaller | design mix
volume; 25 25
Ty
2 Reinforcement As per Table 10 of CS2:2012 CS2:2012 Each batch Every week Every week Each batch Every week
CS2:2012
3 Steel Materia Each batch with mill As per design Each batch Every week Every week Each batch Every week
certificate Y
4 Lifting and fixing insert D Each batch As per manufacturer's As per manufacturer's Each batch Every week Every week Each batch Every week
certificate cettificate
Y Y
5 Welding of structural steel Table 13.4ain Structura | BSEN ISO 17637:2011 |BSEN ISO 17637:2011 |Each batch Every week Every week Each batch Every week
Use of Stedl 2011; BSEN ISO 17638:2009 |BSEN ISO 17638:2009
é 2011 b
Ly 1 13.4a
6 Aluminumwindow frame and earthing lug Every window frame Nil Visua inspection Each batch Every week Every week Each batch Every week
o
7 Mould release agent / retarder t/ ot Each batch Random Random Each batch Random
8 Plastic spacer and chair Ptsn Each batch Random Random Each batch Random
- - - - Every delivery As per manufacturer's certificatey Rendom Random Random
Tiles, tile adhesive and tile grout Each batch Random Random Each batch Random
° a Lk
10 PVC Hconduits..’ junction boxes and aocessories PVC Each batch Random Random Each batch Random
A T D
11 |Quality Control Checklist (Form A)
FoAn
12 |Quality Control Checklist (Form B)
B
13 |Daily Production Record (Form C)
3
14 |Receiving Inspection Record (Form D) Ezch unit Every week Every week Each unit Every week
T ° D
15 |Slump Test & Concrete Cube Record (Form E) As per QAS Y G
0 - E
16 |Concrete Cube Testing Record (Form F)
o - F
17  |Log book
18 |Control of Production Equipment (PE) Random Random Every year Random
— - - - Every year
19 |Cadlibration of Inspection. Measuring & Testing Random Random Every year Random
Equipment (IMTE)
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APPENDIX A2-1T TYPICAL INSPECTION AND TEST PLAN FORARCHITECTURAL WORKFORA STEELMIC

PROJECT
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ITP Document No.: Revision: Date:
Inspection Requirement
) ) . ) " b Sub
Task Na Task Description Timing Type of In ence Documents Acceptance Criteria Mic L o A actor | Contractor | AP Rep. | RSE Rep. Remarks:
Supglier | (Faads) | (EAM)
eview & check pros o Z TP reviewed by all parbes and accepted o use
10 [Acceptance of ITP ITPEIL E«n’ e oo |1e12.0c-F00012 n Project R R R R R R
TEE G TR E S AR RE EENTR
20 [ on review 16 BT
Lip-to-date project drawng
24 RN%""&M’ and fRout lsme Review & check prior to Werks Visual chedk register Ensure al drawings are approved R R R R R R
2 . e LS . g = 5E 1] H eoien i s
BB R ER R ERG LA Rl EE (] lopfmedgﬂ;d ;Mng!a R EED
Ensure approved method sialement are
22 Review & verify workshop Work Method Statement Review & check pror to Works Visual chedk Method Statement [comm unicated to the workforce and verified by senior Supplier's R R R R R R
) L el 3 e ] ST PR EE| LR [ac
i i Suppliers QCEE DB T rm W BT K
30 ol verification
Approved Mater al
Review & verify material against m aterial subm lssion Review & check pice 10 Wodks . chedk Submission Form and f o with maters Emsure the material supplied as per the material submission § w2
Bl ehece AT e an board bl B " ® R " W (zming
HHREDESNESL ZEET LR W HEnEFsTHEa eI rEEaE i
70 & leveling and Ton MBAT B8
[Visual checkimeasure
[Module leveling for fitout work [ARer module delivered to fitout site [Steed Leveling Work Method Statement | Tolerance $5mm w2
1 |ama= ELT Errerm | [wEmE e men i ¥ 25mm L, hir NA | AW Do ming | W
Window and dote epening dimenssns [Aer module delivered to flout site  [with RISC form record |Design drarwings To be checked aganst dawings
42 |@PLEMMART ELTETEaL BT T ol T ETIg PR EEEERTEE il o b, HAWT | HAW NiA
.“ |15
50 |Seting Owt B
[Viwal chedmeasure
gq |Centeriine of the room tobe set out Check during woeks [with Internal checkist  |Approved Shop Drawing Staff to be used to check accuracy agains! center lines 1 i = w2 w2 i
. G bl b ARPERE 12 N SRR I 0L [0 e P 2R e A R A AR (2% min.} | (Z%min.)
[Chedk critical dm ensions indudng storey height,
52 projections, balconkes, utlity platform s, ANC platforms, [Check during works. fovith RISC form record [Approved Shop Drawing |Staff to be used to check scouracy againal center lines A A NIA wi w1 w3
' orotective bamiers, internal areas, exit routes, etc. AN LR AT B AL [ S P 2 3 e R T B A R
IETREC~ (NS PHTEER - EEOTS) Elmeis
Wudl chedhimeasure
5a [Chedk oritical dim ensions for external dimension [Check during works: with RISC form record [Approved Shop Drawing Staff to be used to check acouracy against center lines A WA MIA w1 w1 Wi
i R A S B T AR TEE LR AR E AL (e B 5 2 3 e R R e R
Rl B
'ﬁchﬂmwe
54 |Chedk contormity with general layout Check during works: hwith RISC form record |Approved Shop Drawing Comply with drawings A WA ™ w1 wi NA
e BEEASFRISHSRER ARPERE Lkl%l‘.'i;}ic‘,ﬁ?ﬂill't 0 EE Ao EERT
E A
&0 Light Metal Framing & Thermal Insulation
B LB R o
5 [Wisual chedk with Approved Shop Drawing B0 FNAR ADV-
- :;L";‘f“ celding, wall and protection of structural [Check during works RISC formrecord |36 |45 per fire strategy requirem ents - -~ - i wi e
E e e ARPEE LR EAT AR [Work Method Statement FEMmAcNR - BR
ASREN 3 i g frm
chedimeasure
s Light framing, Palresses & wool installation [Check during works: wm RISC form resord |Approved Shop Drawing |As per design drawings and manufaciure recomm endation Al MiA A w1 W1 MR
i EI - IEEEEREN AETEHE R ER (o EE ma it EE R ERNSEOERER
7.0 Plesterboard installation
i EREEN 1 —
ign ngs [As per TS i 5 b
Plasterboard layout and screw patiem Visual checkimeasure " .
Piasterboard lop and boltom gags control Check during works with Internal checkdist Himdmmoﬁ be measured against Design drawings: and fire w2en | w2z
(A vhuirainy i s .; |Installation guide strabegy requirem ents Al HIA HiA % : A
CESHSL RS ARPEE 1 W SR I m—— pe——_ 5 min.} min.}
Em IR - AR D 2 e EERERHEE AaUSENER
= s = LES R TREN B P P B 0 i O L R B SR M S R
72 [Hointieatment Check during works r""‘ ‘x;‘:‘ Manufacturer's installation guide |As per manufacturer's recom mendation A WA A w2 w2 iR
: IR AT LB ETEH R NEBESEN FEuSENER 2% min.) | (2%min.)
i &8, architraves and skating (pius any other [Check priorto fting m:mm? :‘mngs ok s por Design drawings - - i w2 w2 i
R % - (ofg gl (2% min.) | {Z%min.)
s LAmETEEnN |pimEsreEn
ln?ung&wﬂw.wmdsuimwh | oheek duri " chodiw!h Wik Method St ot [All holes eic. moﬁmdlnndedfh w2 w2
a1 painting AETEE Irtemnal chechlis femiamm prior to any decoration comm encing Al [0 HiA 3 | 3% min iR
BEIE . BE 7 aaRaETeE b L S S o e hf" S48 B A A R R N - T R¥min} | € y
chedk with |4l holes ate, MUST be filed and sanded fiat
g [Caus application to skirting and architraves [Check during works s Work Method Statement pricr to any decoration comm encing Only white filer 1o be used - A A w2 w2 NIA
& 'lt‘lﬁllfkﬂ'\lﬁ IITELRER AETEE AT E R fEEENE EMEEEEE RSN AT R RN - 7T - 2% min.) | (2% min.)
2 RicERSENT -
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ITP Document No.: Revision: Date:
it
e » I " Sub Sub
Task No. Task Description Timing Type of Ir ence D Acceptance Criteria suMlc' s e actor| AP Rep. | RSE Rep. Remarks
pplier | (Facado) | (Eam)
Top coats to wals, cedings and woodwork Check during works \isual chedk With —yyori Method Statement s pecVyork Methor Statoment & Manufachure's w2 w2
93 & - % KB E S ARDRE Intemal checkiist T ] recommendations A1 NIA N/A % min) | 2%min) NIA
5 - X5 EF 3 s gl » S s MBS H @ : -
10.0 Tiling Ed]
Approved Shop Drawing P Be measned accofdng to design drawing and Manufacturer's
8 Bc Shol Marg D g 100% ge to
1041 Waterproofing application Testing during works Refer to method g::::::? a and Work od required aleas and even suvface with inspection form record. A1 NIA NIA HAWA HWA1 NIA
. B BEPEE statem ent Py T ESEHML SRR TRETHE ; FX100%BEZ
gk
HEHEHIEAL RSN
grout lines to be 2mm (+1mm)
Visual check/measure The finished grout should be uniform in colour, smooth and
Tile installation and gap control Tile grout application N with Internal lwithout voids, pinholes or low spots.
102 |Tile surface finish offZ B % S MEEH12 ) LM g‘g,;‘, .ok checkisti (BT f.s"-’" demmngs Surface shallbe clean and no damage. No vaid alowed. A1 NIA NIA (m"fh i (rxn |
ERRET LEE o SR E R PRI B2mm(+Imm) - IR : ‘
BRI
110 |Poor and window installation
¥ PILLE 6 5 %238
[Check minimum areas of glazing and openable areas of =
e 2 4 ) % Visual check/measure |Approved Shop Drawing &
Zﬁ"g?:xxm T;ﬂgm:;z;m:mm":&”' (Chack befoen faticalion; upon [ Wih RISG form Manarachiver s installafion guidle Comply with d:awmgs wlh insp ection form record
1.1 PNAP APP-116 material arrival and water test during [record(t2 82 185247 |BD PNAP ADV-36 BD PNAP APP-116 N/A A1 NIA HW1 HW1 NIA
TIEPNAP APP- work REHRE A RS B i EELUR BNEH REEE
85
116 . REREEFNE WRERTRRER R i
Door installation & operability Square and plumb
Door acoustic seal & i lmmongcty f\mwon Visual check/measure Door correctly latch into plate and snag free Lockable and key
[Check ion and il of prop: 'y products Check durin with Internal Design drawings & Manufacturer's lworks w2 w2
1.2 such as FRR of fire doors, smoke seal, self-closing gi;'mt-‘»‘l-jﬁ 9 checKistl (B BZIUED [installation guide |Acoustic drop down seal to be checked for function and no gap A1 N/A N/A % min,) [(10%min.) N/A
device, pipe collars, etc. E £ E 8L ] LR BATHREEY under door when dosed. 75 EEfIEHE E *
MZEAMRBE petil Ped MEESIE  JERMAIRA
MREEHIFSA R HIHEE P REZ W - B R A -
B Visual check with < ¥ = [As per supplier's recommendation &
13 i“%‘f{"‘" o, Ehgr: :A"g Varks Intemal checkdist z‘a‘;’ﬁ;’é;}’;mm guide acceptance prototype A1 NIA NIA w1 W1 NIA
R i PRCY: 3i:0.a - 1= ] M hdseninatiod S T A 0 e
. 2 [Check after Works Refer to method To be carried out according
1.4 Water test for curtain wall and dadding system BEERE atanant to standard 501.2 |As per standard AAMA 501.2 N/A A1 N/A HWA HW1 N/A
120 [Fumniture &1
Fumiture gap control \Visual check/measure pmv:'lop am and jmen: panel o
1oy [Fumiture secure and fixed to was Check during works ::‘c';::l“f'ﬁw ., |pesian dravings & work Method Fixis secure, fumiure is level and pumb 2 ik i i i ik
) 5 EERIZE AR PHE PSR TR | statement it B SFRIS M (FESED 2R EF2mm . FET 28R
7 P
FREZE - BEIEE RS imm y
=5 EEEE . FEKE . FE
13.0 BRK
R isual check with Apprwed Shop Drawing BD PNAP ADV-
131 |Check provision of santary fitments il Intemal checkist Comply with drawings NIA NIA A1 Q%V'fh (2,,/‘:"’“2,“ o e
e 13058 B R85 ) |uqu*{i&t’F¥$§ﬂ! 2 :
[Check drainage works induding material, dimensions, %
o, it 5 Visual check with |Approved Shop Drawing BD PNAP ADV-
fag; |water ssefbao. vent oriantf siphonic pipes and shy cther g‘g,!;, :;‘g‘g works Intemal checKiist 36 (Comply with drawings NIA NIA Al &%V\'l:h ' (2%"‘:“2.“ |
s ;us s LOSHFESER Bt EEsrRisEn % ¥
14.0 Lighting & Mechanical Ventilation BRmE
141 [Checkp of required ionand:  |Gheck during works ?gls;:‘af r;::l:?: o g P TAR AT (Comply with drawi NIA NIA At W2 W2 NIA
1 aificial lighting ARPRE fomal chaclls! . X Ply:Wih drawings @%min) | (2%min)
£E 1 B T 6 8L |§)nf}ﬁ&f§§{a$!
150 _|Final Inspection B8 I
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ITP Document No.: Revision: Date:
Inspection Requirement
Task No. Task Description Timing Type of VReference Documents Acceptance Criteria Mic Auby b, s AP Rop. | RSE Rep,| REmarks
sk (Facade) (E&M)
Final insp ection of the module to ensure that all fittings are
secure Loose item s packaging and crates are secure in
leach module Check that window openings have been All items secure for shipping; especially items
effectively infiled with Tarpaulin. which are hooked-on (MUST have a mechanical fixing so that
[Check that the outside of the module is fully sealed with they cannot dislodge during shipping)
P ials and that there are no openings in |All items packaged securely and not Bable to move during
the weatherproofing. transp ortation Module must be fully weathertight
[Check to ensure that the unique module and bullding [Check once all works completed and |Visual check with [Work Method Statement Packing list Module numb er and centre ines MUST be visible after w2 w2
15.1 reference are attached to the module in a visible location  |defects rectified Intemal checkdist Design drawings g for transit is leted HIA1 HIA1 HIA1 HW1 (2%min.) | (2% min.)

prior to covering.

[Check to ensure that the cenire lines are still clearly Visible.

B RENA ARG RERE

SEAEENYRTONEEREE

HEEFMILCENANAHAT ; BEERRECEAMN
T R RO

AR RIS ZIMMER

FNEHE B

IR - REFARD

it L7 m I E R B

M- L giw ot 1= b

fFEEiE I mITEE N @it B

FANREEFECRE ; LHEANH
R R  RARE BN R )
MANRITEFE  DERENHFASHARLATE
il

AammE (

BWOMEARBER M E  FHRRELRD
B

Legends of Inspection Requirement:

H: Hold Point

A1: 100% implem entation of activity, testing
A2: Random implem entation of activity, testing
R: Review of Documentation

W1: 100% Witness of activity, testing

W2: Random witness of activity, testing
W3: Witness of activity, testing upon request by COW

For % of W2, according to ADV-36, 1%

Supplier:

Sub contractor:
Contractor:
RSE Rep.:

AP Rep.:
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APPENDIX A2-2i TYPICAL INSPECTION AND TEST PLAN FORRRCHITECTURAL WORK FOR A CONCRETEMIC
PROJECT

Items|Work Trades|Form ID| Detail of Inspectionsto be carried out RE [ CO | BS
T English

1 MIC-01 Reinforcement bar fixing & Cast-in elements ) \ B o Y /) - Checking RC detail & cast-in socket for bottom slab/wall/top slab
2 MIC-02 - ap - Check thetype, location and setting out of window & Louvre

Opening checking for builder'sworks  k 0 v ° « . - Installation of window sub-frame and bonding system
- Check the levelling, dignment, verticality and fixing lugs of window

o
P
L)

L - Check the conceal conduit routing, conceal boxes setting out
© - Check model of materias for concealed conduits
- ) H - Continuity test between bonding metal item and end of lug a the connection junction box
- L G “vyB L - Check draw wire provision and protection for conduit end provision and fixing
- B - Check location at bonding fixing
3 R.C. Construction ICo3 Install ation of conceal ed conduit, opening/ sleeves for E&M s o uon - - Check the opening/ pipe sleeve setting out (Plumbing)

o works a o / - o [ - - Check the opening/ pipe sleeve setting out (Drainage)

- - - Check the opening/ pipe sleeve setting out (Gas pipe)

- Check the opening/ pipe sleeve setting out (Air duct)
- N T - Check the opening/ pipe sleeve setting out (Refrigerant pipe)
Y - - Check the opening/ pipe sleeve setting out (Condensate drain pipe)

4 MIC-04 Concreting checking 6 0 \ P o - Slump test and concrete cube sampling rate

5 MIC-05 Construction Joint/ Remedial works for concrete defects \ = [ ~Construction joint preparation.
/ - o b - Remedia works for concrete defects.

0

P - Check flatness and cleanliness of substrate

- Check the size and materia of anglefillet and cas-in floor drain fixing

300 - Dampen the surface, sweep excess water in dry condition and apply the waterproofing membrane a
Sunken uptum to wal up to 300mm above F.F.L.

Surface preparation / angle fillet for waterproofing at sunken area

6 WAT-01 A v ' \ L c X " )

7 WAT-02 w " Jication/ di K - [n - Water test to applied w/p membrane level up to top level of Sunken Slab
aterproofing application / ponding test at sunken v Eoa 48 - Water ponding test left for 48 hours for 1st layer of w/p membrane
! L - Check the water leakage occurrence

8 WAT-03 Surface preparation / angle fillet for waterproofing / \ F - - - Check the model of material as per specification (MOS)
2 - W Y - Check flatness and of first layer and cast-in floor drain fixing

- H - Check the size and materia of anglefillet for second layer w/p membrane

Waterproofing

- [ 1800 - Dampen the surface, sweep excess water in dry condition and apply the waterproofing membrane to floor
T H orwall (shower area should be applied to 1800mm) for second layer w/p membrane

- n -Thickness checking on applied water membrane

- R Ne 30 - Water test level up to min. 30mm for second layer w/p membrane

9 WAT-04 Waterproofing application / ponding test / \ - 48 - Water ponding left for 48 hours for second layer w/p membrane

- H - Check the water leak age occurrence for second layer w/p membrane

o
o

10 FIN-03 - 0 - Checking of concrete substrate flatness and cleanliness, spatterdash and dubbing out works

Plastering & Screedin
9 9 Substrate condition before wall plastering ||= \

- - Check the hollow of plastering

- - Check theflatness and cleanliness of substrate

11 FIN-06 Substrate condition before tiling works b | v i bl a - Check the setting out reference line before tiling works
- - Checking of hollowed and cracked plaster

Tiling - ad © 6 [ - - Surface preparation ,referene line(ensure laid to fall to fall drain)

-1 - Hammer tapping test for intemal and externa wall tile

- - - Hammer tapping test for floor tile

12 FIN-07 Inspection of completed tiling work b \ L s / A - Check wall / floor surface behind the cabinet before cabinet installation.
- - - - Visua checking of tiling surface cleanliness,hollow tile)
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Items|Work Trades|Form ID| Detail of Inspectionsto be carried out RE [ CO | BS
w :
T English
Aluminium - -Apply water field test for window and doors
window / doors - - Fina checking of surface and operation of window and doors
13 GLS05 Watertightnesstest for alum. windows/doors v - - R t/ - Completion of Window Frame and Glazing instalation with weather sealant application/ louvre
a a 0 G - installation(checking of verticaly,bonding system, interface to concrete substrate and protection status)
and Filed water tightness test
14 Meta works MTL-02 Fixing of metal works v - - a a -Fixing of metal work for bathtub and toilet water tank cabinet.
(Counter checking of level, dimension and vertticality and surface condition
15 PD-01 Concealed pipeworks at wallsrecess 13 \ " a i - Check the sunken slab, pipe routing, drainage point setting out and leveling
16 PD-02 i i -1 - Water test for drain pipe a sunken slab
Plumbing & Dranage Water / Seepage tests for drainage pipes at sunken slab v " pip
17 [ PD-03 PD installation i 2 - Checking the water pipe routing, setting out/ leveling for plumbing pipe
= - Hydraulic test for plumbing pipe
18 PD-04 T&Cfor PD sysemt 1 ) v | ] - Check fixing and pipe connection workmanship for sanitary fitting installation
Electricity  z - -Check model of meterials for cable wiring
19 EL-02 Electrical wiring works u AR B b -Check fixing and connection of cable wiring works within VPK
- -Continuity test for cables wiring works within VPK
20 Exhaust Air Fan MVAC-01 Exhaust Air Fan ingtallation v | -Check theinstalaion of exhaust fan
21 Town Gas TG-01 TG installation v - uoa -Check the gas pipe routing, setting out/ levelling for gas pipe
P - Soundness and pipe pressure test for gas pipe
22 MOs-01 Material checking for Sructural works \ b N/A
Materia on Site
23 Checking MOs-02 Material checking for Architectural works ~ k v b N/A
24 [ MOS-03 Material checking for E&M works v e R
25 TEST-01 Rebar sampling for testing [\ w b N/A
26 TEST-02 Coupler sampling for testing w b N/A
Laboratory Test — —
27 TEST-03 Drill-in Rebar pull-out test ¥ w b N/A
28 TEST-04 Anchor bolt pull-out test F w b N/A
- - Fina Checking of surface and operation of cabinet
- b n - Fina Checking of surface and operation of door including ironmongery
- () ° - - Fina Checking of surface and operation of shower cubicle(if applicable)
- - Instalation of duminium false ceiling wall angles
) Final checking fo surface and operation of - - b g - Final Checking of fitting out work including
Internal Fittiny L - P = T S .
29 N 9 FIT-01 cabinet/door/showercrubicle/ironmongery v ® B a' N . Door opetion |nclyd|ng lromv)ngery‘and SUiEEEEli . .
n o I P b - n - Fa - - k yi Completion of sanitary fitting instalation and sealant work (Counter checking of level and aignment and
g - vi stability)
Fina checking of cabinet surface and operation of cabinet door including ironmongies,setting out
reference lines,provisiona backing openings , access panel and substrate of wall and floor Completion of
shower cubicle sub-frame installation( Counter checking of level and alignment and installation details)
- p G A - Checking protection of sanitary fittings .
- n G b A - Checking of protection of interna wall tile & functiona operations.
- n G - Checking of protection of interna floor tile
- - Checking of protection of extema wall tile
30 Protection G MIC-06 Protection Works G \ F G - Checking of protection of cabinet
- G i - Checking of protection of timber door w/. ironmongeries.
- G - Check the protection of window
- - - Checking of protection of shower cubicle(if applicable)
- - Checking protection to pipe sleeve opening
31 General GEN-01 General form v
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APPENDIX A3T TYPICAL INSPECTION AND TEST PLAN FORMECHANICAL WORK FORA MIC PROJECT

Main Works Contract for
Contract No 184 | ITP Document No.: Revsion: Description of Goods:
Module Type:
[Sub-Contractor: w
TaskNo.| Task Description {F %188 Timing 298] Type of Inspection ¥ W% & Reference Documents 2% X# Acceptance Criteria 1 817%& Wﬂ.ﬁmm!u —
Sub contractor (E&M) Inspection Agent |
Review & check prior to Review & Wet Si TP reviewed by all parties and accepted to use in
1.0 |Acceptance of ITP ITPIL (Works BUES - IMEP Sub-Contractor's-ITP-AC Project Al R R
| FEMPREHERMU . U EM
2.0 |Documentation review X
Review & verify Mechanical Issue |Review & check prior to . Up-to-date project drawing register .
21 |drawings Works ‘é‘;“" ohed [Approved project drawings 3‘1:‘; ;’;"é‘;ﬁ.’;ﬁ;’,’ii@!‘;‘mm lnile A1 R R
WA ST AT NEIR FF TR 8 THE W RENEERREEE : IHEREGS "
. Ensure WWMS are communicated to the workforce
. R“: & vartty weekshop:Wark sv:'::’& hadcpdor o Visual check [Work Method Statement and verified by senior MEP Sub-Contractor’s QC % " N
REAUTLESSNRRES S |[FINRWORSE a8n Pl ES HNRRESS :?ggg.f:ﬂ%iu‘&i‘::hﬂ#ﬁmﬁ;/\ FEBR
Review and verify certificate of Review & check prior to . . .
23 |Registration of Electrical Worker  [Works ‘é‘;‘," oheck ;i‘ﬁ’;t’: i ;;‘gf?’; ‘i‘:’ Is ehoctive A1 R R
wERU B TR ARERERS [FInBus i i S A
3.0 lulodd Verification 11 EHIRIA
p YOD:: m‘::;: :l" :teml aganm ”' ml ::e:;-:ml;:?: 'S':;" Ensure the material supplied as per the approved
aq |RETEHEIETEGEWRE [Rorews chekpiorto gy cnec Contractor's catalogues/ aterlala subinas cn Sanple owd snd SMER Sub- X3 - o
g 1 e an specification A Tt . R
BSAC-NOCEL-DEOO1 to DE02 [ 100 AW I Bt ENARZH - BRI IENEE ;;"f‘ THUEAZCl ARSI  ARRERE
1 W8
3
Design drawings & Work Method 1. Design drawings & Work Method Statement
a1 Install pipe / duct bracket [Check during work Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved A1 wi w1
’ ZRBREEN L BM it BRATYRS S/ Work Method Statement 1.19 11 E T ES 4
Cft SN REHE 2R W EN PRECHENMFLRIBP
Fix split type unit fexible duct to
neck of split type unit . Ensure | Checking before installin Design drawings & Work Method 1. Design drawings & Work Method Statement
42 mechanical fasteners and duct it 9 it 9 Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved Al w1 w1
: sealant are used :-:;:Z::;p& BH @it RN winRg s/ Work Method Statement 1.2 11 E3iRf0{F Il RS 45
TRUETS R0 - BEERT B St ENRkrE 2R S STEDREENFURSBE
25 SN0 ) RS 2 4 A
Design drawings & Work Method 1. Design drawings & Work Method Statement
43 Install ventilation fan and ductwork |Check during work Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved Al w1 w1
’ ERWEA BN IFdhgil =R 1) i BB FOMT iR S 95/2 #8952 & |Work Method Statement 1,13 HHEIRRI(F L 169 4
¥ 2% WG EN RTECHENTFURS B
:‘:d"f'l" :’:l "":::;;.VC?O'”" by Design drawings & Work Method |1 Design drawings & Work Method Statement
44 .l ki [Check during work Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved A1 wi w1
= B R CEXE LIPS BA i R A B/ Work Method Statement 1.19 11 EHEFWIES
A RMTINKE Bt fnER D 25BN SREC RN LESBP
HERERTOITRN KB
Install refigerant pi ¥ o Design drawings & Work Method 1. Design drawings & Work Method Statement
45 lit type u?\il to Pip [Check during work Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved A1 w1 w1
Rl b o e SR 2 ax @it s O WG B35 / Work Method Statement 1.8 i EEF L 155 4
i Bt 0 2E T 2% R RN REC HENFLESHP
Install condensation pipework fom Design drawings & Work Method 1. Design duwngs & WorkM Statement
2 . S 2. Acceptance criteria shall be shown on approved
46 split type unit [Check during work Visual check and measure Statement / approved details \Work Method Statement A1 w1 w1
~ |to outdoor TP BRfoam /i 19T DA LB S 45
ZE 5 RWBIES S R 254 T QR D N T W B
Design drawings & Work Method 1. Design drawings & Work Method Statement
47 :::;L':lyelﬂe duc!?“’“ﬂ through [Check during work Visual check Statement / approved details 2. Acceptance criteria shall be shown on approved A1 wi w1
| Gen i s R ax @it BRI LE D%/ Work Method Statement 1.i2 i ZH0(F 1 125 45
S st BN RE 2R A SREC R AN LIRS HE
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