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MESSAGE FROM CIDB MALAYSIA

| am delighted to extend my heartfelt congratulations to the Royal Institution of Surveyors Malaysia (RISM)
on the publication of the third edition of the Standard Method of Measurement for Building Works (SMM3).
This updated edition represents a significant milestone for our industry, offering a clear and practical guide

to ensure that all stakeholders in the construction sector adhere to the same standards.

The construction industry is rapidly evolving, and SMM3 has transformed how we manage and measure
building projects. A key enhancement in this edition is the inclusion of a provision in the Preliminaries for
reporting carbon emissions alongside construction costs. It does not prescribe a specific carbon calculation
method, allowing users flexibility in adopting their preferred approaches. This feature encourages global
benchmarking and greater transparency in carbon life cycle assessments, which is essential for meeting
sustainability objectives in the construction industry. It also aims to enhance decision-making concerning
environmental impacts throughout the project lifecycle, from design to end-of-life stages.

At CIDB, we are fully committed to supporting innovation and progress within the construction industry. We
believe SMM3 will not only improve project management but also elevate the overall quality of construction
work in Malaysia. By embracing these new standards, we can ensure that our construction projects remain

competitive, sustainable, and meet the highest standards.

This edition would not have been possible without the collaborative efforts of various organisations. | would
like to express my sincere gratitude to RISM, the Public Works Department (PWD) Malaysia, Pertubuhan
Akitek Malaysia (PAM), The Institution of Engineers Malaysia (IEM), and the Association of Consulting Engineers
Malaysia (ACEM) for their invaluable contributions in making this SMM3 a reality.

I strongly encourage all industry professionals to adopt SMM3 and use it as a means of continually raising the
bar in our field. Together, we can create a stronger, more advanced, and sustainable construction industry
in Malaysia.

Best regards,

Dato’ Sr Mohd Zaid Zakaria
Chief Executive, CIDB Malaysia
Adjunct Professor, UTM

Adjunct Professor, UiTM
24/10/24
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PREFACE FROM
RISM VICE PRESIDENT (QS)

Assalamualaikum warahmatullahiwabarakatuh and Salam Sejahtera,

| extend my heartfelt greetings to you all. This preface serves as an introduction to the Malaysian Standard
Method of Measurement of Building Works - Third Edition (SMM3).

The aim of SMM3 is to establish a consistent set of measurement rules that can be utilised in the creation of
bill of quantities (BQ ) and schedules of works for building projects.

Moreover, it offers a framework that can be adapted to create both specialised and standard schedules of
rates.

SMM3 takes into account the advancements in construction technologies within Malaysia. It encompasses
guidelines for measuring innovative technologies like IBS, diaphragm walls, reinforced earth, and more.

Furthermore, the document incorporates the latest trend of digital innovations in the construction sector,
such as Building Information Modelling (BIM)-based measurement techniques.

While we encourage construction professionals to embrace BIM and other innovations, it is equally crucial
for the Quantity Surveying (QS) profession to fully realise the potential of SMM3.

This edition is a significant step forward for QS practices in Malaysia, and it's essential for Quantity Surveying
and Cost Engineering professionals to embrace it wholeheartedly. Incorporating BIM into project cost
management enhances the professionalism of QS services and aligns with the global shift in the industry.

SMM3 includes features that are friendly to BIM practices, including streamlined measurements, reduction
in measurable building components, simplified descriptions of building components/items, and clear
guidelines for information to be presented in 3D models for quantities extraction.

This competitive edge makes SMM3 a valuable tool. It's vital for all construction professionals to leverage this
advancement to enhance their capabilities and deliver high-quality services, especially in the global market.
I would like to express my gratitude on behalf of the QS Division of RISM to all those who have contributed
to the realisation of SMM3. Special thanks to the Public Works Department (PWD), Construction Industry
Development Board (CIDB) Malaysia, Pertubuhan Arkitek Malaysia (PAM), The Institution of Engineers, Malaysia
(IEM) and Association of Consulting Engineers Malaysia (ACEM) for their dedicated efforts. Your contributions
and insightful ideas continue to enrich our profession.

The Malaysian Standard Method of Measurement of Building Works - Third Edition (SMM3) is a catalyst
for increased productivity and competitiveness on the global stage, achieved through the adoption of a
comprehensive standard method aligned with emerging digital technologies.

With warm regards,

Sr Nazir Muhamad Nor, CQS, FRISM
RISM Vice President (QS)

session 2025/2026

Date: 07/07/2025
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1.1

Malaysian Standard Method of Measurement of Building Works - Third Edition ('SMM3') provides
a uniform set of measurement rules for the preparation of Bill of Quantities (BQ_) and Schedules
of Works for building works, and also serves as a framework for developing both bespoke and
standard Schedules of Rates.

In keeping with the advancement in construction technologies in Malaysia, SMM3 includes
measurement rules for such technologies such as Industrialised Building System (IBS), Crib walls,
and Reinforced Earth walls.

Although SMM3 is intended for building works , it also covers the measurement rules of selected
civil works such as ground remediation and soil stabilisation, road works, external sewerage and
external water reticulation. This inclusion enables Quantity Surveyors (QS) to prepare BQ for such
works - often part of building development project - without needing to refer to MyCESMM2.

SMM3 also sets out comprehensive rules for the measurement of Mechanical Engineering,
Installations Electrical Engineering Installations and Transportation Systems. These are traditionally
within the scope of the mechanical and electrical engineers but SMM3 aims to support QS
professionals in taking a more prominent role in the preparation of BQ for these elements.

In alignment with the increasing adoption of Building Information Modelling (BIM) in Malaysia
construction industry, SMM3 incorporates BIM-friendly features. These include simplification
of measurements, a reduced number of measurable building components/items, streamlining
building components/items descriptions, and guidelines on the basic information required in 3D
models by the respective consultants for some basic quantity extraction by BIM software.

SMM3 also includes guidelines for drafting of the ‘Preliminaries’, 'Specification' and ‘Preambles’, all
of which are integral to the procurement documentation for building works.

The core of SMM3 is presented in a structured tabulated format (‘the Table') which comprise the
rules of measurement for building components/items. These rules are reflected in each part of
the building components/items descriptions instead of the use of descriptive rules in the Table. In
essence, the Table serves as a standard library, allowing building components/items descriptions
for BQ_preparation to be directly created from it, and also providing a guideline for developing
new building components/items descriptions not covered in the Table.

There are specific rules of measurement that cannot be inferred or covered by the component/
item descriptions and 'Preambles’. Such rules are dealt with in 'Specific Rules of Measurement'
section of SMM3.

Broadly, the objectives of SMM3 are to advance the QS profession toward greater standardisation
of building components/items descriptions, preliminaries items, specifications and preambles in
the procurement documentation for building works. Additionally, it aims to enable early integration
of QS professionals into the BIM team, guiding consultants in developing 3D models that facilitate
quantity extraction.

SMM3 embodies the essentials of good practice and is understandable by all the stakeholders
involved in a construction project e.g. the employer, the contractor, the project/design team, etc.
and is equally applicable to both proposed and executed works.

Rules of measurement adopted for work not covered by these rules are to be stated and such rules
are to as far as possible conform to those given in this SMM3 for similar work.

Part 1 Overview SMM 3rd Edition



2.0 TABULATED RULES OF MEASUREMENT FOR BUILDING WORKS
2.1 Introduction
2.1.1 The rules comprise:

(1) the information and requirement for the main contractor's preliminaries together with
the rules for preparing the preliminaries pricing schedule; and

(2) the rules of measurement for building components/items which are together with
the rules for preparing the preliminaries pricing schedule categorised into 29 Work
Sections.

2.2 Interpretation

2.2.1 The rules of measurement for building works are set out in tables. The tables are divided into
two categories, namely those dealing with:

(1) Preliminaries; and
(2) Measurement of building components/items.

2.2.2 The rules are written in the present tense.

2.2.3 The symbol '/' used between two or more units of measurement or within the phrases,
means 'or' and therefore a selection would have to be made.

2.2.4 Horizontal lines divide the tables and rules into zones to which different rules apply.
2.2.5 The use of broken lines ' - - - ' between two different supporting information in these

tables means with different units of measurement but under the same level for the building
components/items description.

2.2.6 The use of a hyphen ' - ' or the phrase 'to' between two dimensions in these tables or a BQ_
means a range of dimensions exceeding the first dimension stated but not exceeding the
second.

2.2.7 Parentheses, ' () ' contains an instruction as to the insertion of drawing nr, dimension, width,
length, diameter, etc. with an appropriate unit e.g. . "(width) wide gap and (height) high
{max. height} beam" to replace with "250mm wide gap and 3.25m high {max. high}" and is
to be deleted upon such insertion while Curly brackets { } contains the additional supporting
information e.g. 'measured separately’, 'consolidated thickness’, etc. and NOT to be deleted.

2.2.8 Symbols used for measurement:

ha  hectare m3 cubic metre

hr hour mm millimetre

kg  kilogramme mm2  square millimetre
kN  kilonewton mm3  cubic millimetre
kw  kilowatt nr number

m linear metre t tonne

m2 square metre item  lump sum item

SMM 3rd Edition Part 1 Overview



1

2.2 Interpretation (Cont'd)

2.2.9 Abbreviations used in SMM3 :

S.0.

BQ
ciDB
IBS
BS
MS

EN

C(grade)

(dia)

2.3 Work Sections

Superintendent Officer which can also mean the Architect or the Engineer or
Contract Administrator or Specialist Consultant as the case may be.

Bill of Quantities

Construction Industry Development Board

Industrialised Building System

British Standard

Malaysian Standard

Euro Standard

'C' stands for 'compressive’, 'grade' is the number indicating the 28-day
characteristic cube crushing strength in newton per square millimetre (N/mm?2)

which the concrete is expected to attain.

Diameter

2.3.1 Work Section 01 Preliminaries

2.3.1.1 Generally, preliminaries are the cost of administering a project and providing plant,

2.3.1.2

2.3.1.3

Part 1 Overview

site

staff, facilities site-based services, and other items not included in the rates for

measured works.

Preliminaries are divided into two discrete sections:

Q)
(2)

information and requirements; and
pricing schedule.

Information and requirements:

This is the descriptive part of the Preliminaries, which:

M
2)
3)
(4)
()

(6)
@)

(8)
9

(10)

sets out the project particulars (e.g. the project title, address and the names

and contact details of the employer and the project team);

identifies the drawings upon which the BQ was based;

depicts boundary of the construction site;

provides information about existing buildings and existing mains services on

or adjacent to the site, and about any existing records that will inform the

contractor of any known or potential hazards that need to be considered;

identifies known constraints and restrictions that might impact on the

contractor's methodology for constructing the building or buildings;

describes the building project in general;

specifies the standard form of contract, together with the contract particulars

and any amendments and/or supplementary or special conditions to the

standard form of contract, which are to be entered into by the contracting

parties; as well as the employer's requirements for insurances, parent

company guarantees, performance bonds and collateral warranties;

explains the documents provided, their content and how they are to be used;

confirms the method of measurement, how to interpret the BQ and any

special methods of measurement (i.e. where the method of measurement

has deviated from the specified rules);

sets out the employer's specific requirements for:

0] management of the works by the contractor, including
progress reporting, programme management and cost reporting
requirements;

SMM 34 Edition
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2.31.4

(ii) quality standards to be achieved, and quality control requirements,
by the contractor, including inspection, testing and commissioning
requirements;

(iii) security, safety and protection measures to be provided by the
contractor;

(iv) facilities, temporary works and services required by the employer;

(v) specific requirements such as advertising, provision of a marketing
suite or a topping out event;

(vi) specific limitations on method, sequence, timing of the 'works’

imposed by the employer, including out of normal hours working and
phasing requirements;

(vii) operation and maintenance of the finished building, including
operation and maintenance (O&M) manuals, familiarisation training,
tools and spare parts; and

(viii)  post-completion requirements such as maintenance services.

Instructions to tendering contractors and other information relating to the tender
process (e.g. information required to be submitted with tender submission, site visits,
confidentiality, etc) form part of the invitation documents, but may not form part of
the contract documents. Therefore, these should be addressed in a separate
document (e.g. Conditions of Tender).

Pricing schedule (quantification of contractor's preliminaries):

It is not possible for the quantity surveyor/cost manager to quantify the contractor's
preliminaries. This is because it is for the contractor to interpret the information
provided as part of the tender invitation documentation. From the information
provided, the contractor will ascertain his method of working and the resources
required to complete the building project, as well as identify any other cost items
that are to be recovered.

The Preliminaries bill is therefore to include a pricing schedule that simply lists the
headings under which the contractor is to price its preliminaries items. Template for
preliminaries pricing schedule is included in Appendix A, respectively, of these rules.

The pricing schedule is a simple a list of cost centers incorporated in the BQ_in the
which contractor insert its charges relating to preliminaries.

The pricing schedule for contractor's preliminaries is divided into two main cost
centres:

m employer's requirements; and

(2) contractor's cost items.

Notwithstanding this, as part of the priced BQ submitted by the contractor, it is
essential that the quantity surveyor/cost manager obtains a full and detailed
breakdown that clearly identifies the cost items, showing how the price for each
item has been calculated, and how the total price for preliminaries has been derived.

Accordingly, as part of the conditions of tender, the quantity surveyor/cost manager
should instruct the contractor to return along with its tender a full and detailed
breakdown that shows how the contractor's total price for preliminaries has been
calculated. The contractor is to append this information to his priced BQ_ . To ensure
that the contractor's detailed supporting calculations are presented in an easy-to-
read and logical format, the contractor should be instructed to ascertain the price for
preliminaries in accordance with the rules of measurement for contractor's
preliminaries

It is also essential that the quantity surveyor/cost manager makes it clear to the
contractor in the preliminaries bill and/or preliminaries pricing schedule that
costs relating to items that are not specifically identified by the contractor in full and
detailed breakdown will be deemed to have no cost implications or have been
included elsewhere within its rates and prices.

Part 1 Overview 8



APPPENDIX A: Template for Preliminaries (main contract) pricing schedule (expanded)

Time- Fixed Total
Cost related charges charges
centre Component charges
RM RM RM
1.1 EMPLOYMENT REQUIREMENTS
1.1.1 Accommodations
1.1.1.1 Accommodations
1.1.1.2 Furniture and equipment
1.1.1.3 Telecommunications and it systems
1.1.2 Site records
1.1.2.1 Site records documentation
1.1.2.2 Web-based information management systems
1.1.3 Completion and post-completion requirements
1.1.3.1 Handover requirements
1.1.3.2 Operation and maintenance services
(NES%S Landscape management services
1.2 CONTRACTOR'S COST ITEMS
1.2.1 Management and staff
1.2.1.1 Project-specific management and staff
1.2.1.2 Visiting management and staff
1.2.1.3 Extraordinary support costs
1.2.1.4  Staff travel
1.2.1.5 Profit and Attendance
1.2.2 Site establishment
1.2.2.1 Site accommodation
1.2.2.2  Temporary works in connection with site
establishment
1.2.2.3  Furniture and equipment
1.2.2.4  IT systems
1.2.2.5 Consumable and services
1.2.2.6  Brought-in services
1.2.2.7  Sundries
1.2.3 Temporary services
1.2.3.1 Temporary water supply
1.2.3.2  Temporary gas supply
1.2.3.3  Temporary electricity supply
1.2.3.4  Temporary telecommunication systems
1.2.3.5 Temporary sewerage and drainage system
1.2.4 Security
1.2.4.1 Security staff
1.2.4.2  Security equipment
1.2.4.3 Hoarding, fences and gates
1.2.5 Safety and environmental protection
1.2.5.1 Safety programme
1.2.5.2  Barriers and safety scaffolding
1.2.5.3  Environmental protection measures
1.2.6 Control and protection

9 Part 1 Overview
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Time- Fixed Total

Cost c related charges charges
centre omponent charges
RM RM RM

1.2.6.1 Survey inspections and monitoring
1.2.6.2  Setting out

1.2.6.3  Protection of finished works prior to project handover
1.2.6.4  Samples

1.2.6.5  Environmental control of building
1.2.7 Mechanical plant

1.2.7.1 Generally

1.2.7.2 Tower cranes

1.2.7.3 Mobile cranes

1.2.7.4 Hoists

1.2.7.5  Access plant

1.2.7.6  Concrete batching plant

1.2.8 Temporary works

1.2.8.1 Access scaffolding

1.2.8.2  Temporary works

1.2.9 Building Information Modelling

1.2.9.1 Information Model Requirement
1.2.9.2  BIM Coordinator
1.2.9.3 Information Management

1.2.10 Site records
1.2.10.1  Site records
1.2.11 Completion and post-completion requirements
1.2.11.1  Testing and commissioning plan
1.2.11.2  Handover
1.2.11.3  Post-completion services
1.2.12 Cleaning
1.2.12.1  Site cleanliness
1.2.12.2 Maintenance of roads, paths and pavings
1.2.12.3  Building cleaning
1.2.13 Fees and charges
1.2.13.1 Fees
1.2.13.2 Charges
1.2.14 Site services
1.2.14.1  Temporary works
1.2.14.2  Multi-service gang
1.2.15 Insurance, bonds, guarantees and warranties
1.2.15.1  Works insurance
1.2.15.2  Public liability insurance
1.2.15.3  Other insurances
1.2.15.4 Bonds
1.2.15.5 Warranties
1.2.15.6  Sundries

Totals

TOTAL CARRIED TO MAIN SUMMARY RM

SMM 3rd Edition Part 1 Overview 10
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2.3 Work Sections (Cont'd)

2.3.2 Work Sections 02-29 are as follows:

Industrialised Building System (IBS)

Demolitions, alterations, repairs and conservation
Excavation and filling

Ground remediation and soil stabilisation

02
03
04
05
06
07
08
09
10
il

12
13

14
15
16

17

18
19

20
21

22
23
24
25
26
27
28
29

Piling

Diaphragm walls and underpinning

Crib walls, gabions and reinforced soil structure
In-situ concrete works

Prestressed works and precast concrete

Masonry

Waterproofing

Roofing

Carpentry

Joinery

Structural steelwork
Metalwork

Cladding and covering

Floor, wall and ceiling finishes

Glazing

Decoration

Drainage and piping works below ground

Site works

Fencing and landscape

Plumbing services

Mechanical engineering installations

Electrical engineering installations

Transportation systems

Builder's work in connection with mechanical, electrical and transportation

installations

2.3.3 A tabulated format ( 'the Table') is created for each of the above Work Sections and are
structured as follows:

m

(2)

Part 1 Overview

The Table has a Main Page with the name of the Work Section and the list of group
headings (the "Group Headings") comprised therein and numbered sequentially.

The first four rows of the Table are set out in the following order:

(i)  First Row - Information to be provided in the Specification

€)]

(b)

(c)

This row lists important heads of information that are required to be further
elaborated and incorporated in the Specification for Work Section concerned.

There are two main types of specifications used, namely, ‘prescriptive
specifications' and 'performance specification'.

The function of the prescriptive specification is to prescribe the materials,
methods of assembly and installation and workmanship required for the
building components/items in as much detail as possible. Specific products
may be named, and the assembly of the products may be prescribed and
supported with drawn information and schedules. Where materials are not
named, reference will be made to the published standards governing their
make e.g. British Standards, Malaysian Standards, JKR Standards, etc.

SMM 34 Edition



2.3 Work Sections (Cont'd)

SMM 3rd Edition

3)

(i)

(iii)

(iv)

(d) A performance specification describes the requirements of a product
(e.g. curtain walls), equipment (e.g. rainwater harvesting system), system
or installation in terms of the performance objectives or criteria; in which
case, the contractor is responsible for the selection of materials and design
development to meet the performance requirements and therefore, the
design may not need to be advanced for performance-specified work before
inviting tenders from contractors.

(e) If there is NO mention of 'Performance Specification' in this row, the content
will be treated as 'Prescriptive Specification’.

Second Row - Basic information to be shown in the 2D drawings or 3D models

(a) This row gives a guideline as to the following basic information to be shown
in the 2D drawings or 3D models by the respective design consultants:

. any works and materials that cannot be drawn or modelled but need
to be shown or stated on the drawings or models; and

. details required to be drawn or modelled when the Items’ description
makes reference to any drawing/model

i.e. ... as shown in Drawing (drawing nr)/model’ - It should be NOTED
that this guideline is deemed 'default’; therefore, it is not repeated in the
Table.

This is to facilitate the extraction of 'quantities' from 2D drawings or 3D
models. For 3D models, it also serves as a guide in filling the required details
in the Model Content Matrix in the BIM Execution Plan.

Third Row - Specific rules of measurement

(a) This row gives specific rules of measurement where neither the Preambles
nor the building component/item description can infer such rules.

Fourth Row - ‘Works and materials deemed to be included’ which are collectively
referred to as the ‘Preambles’

(a) Thisrow gives the Preambles related to the works in Work Section concerned.

(b) The Preambles in SSM3 follow the normal industrial standards but are not
exhaustive. The user can extract the required ‘Preambles’ from SMM3 including
any amendments and additions, as the case may be, to be input into the BQ_
document.

The building components/items descriptions are organised under the Group Headings,
each occupying a separate row. Below each Group Heading row, there are six columns
to facilitate the input of each part of the building components/items descriptions and
the related information as follows:

(i)

(i)
(iii)

(iv)

First Column (‘ltem or work to be measured') lists the headings that form the
first part of description of the building components/items (“the Heading")
and sequentially numbered;

The second column ("Unit’) lists the unit of measurement for a building component/
item;

Third Column (‘Level One') lists the information including any dimension
requirements that is to be included in the description of the building components/
items and sequentially numbered;

The fourth column (‘Level Two') lists the supporting information, including any
additional dimension requirements, which is to be included in the description of
the building components/items and sequentially numbered;

Part 1 Overview 12
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2.3 Work Sections (Cont'd)

(v)

(vi)

(4)

2.4 Coding

Fifth Column ('Level Three') lists the further supporting information, including any

additional

dimension requirements, which is to be included in the description of

the building components/items and sequentially numbered;
Sixth Column (‘Notes, Comments, and Glossary') deals with the following, where
applicable:

(a) Definitions of some generic terms and phrases used in connection with the building
components/items;

(b) Additional supporting information to be added into the Heading and/or any Level
to complete the description or to create an additional description to form new

build

ing component/item;

(c) 'Notes' to be added preceding the Heading (which more frequently occurs for the

ltem

with Contractor's design); and

(d) Clarification of the approach to quantification and items deemed to be included in
the description of building components/items.

The information listed in each of the six columns represent the basis rules of measurement
for building components/items while the combination of these information will form the
building components/items descriptions with unit of measurement with the following
guidelines:

0]

(if)

(iii)

(iv)

(v)

(vi)

(vii)

If the building components/items have the same 'Heading' in their
descriptions, then their description should have the same number of level of
information and/or supporting information. In the event that any one of them
is short of one such level, then 'generally’ is to be used in its place;

The first word at all levels except the last level, and at the ‘Heading' is to
be capitalised. In the event that the last level is of a specific installation or
system, the name of such installation/system is to be capitalised accordingly
(e.g. Electrical Installation, Conveyor System, etc.);

The 'Heading ' and the 'supporting information’' to the '‘Heading' at any level
are NOT exhaustive, but they represent the ones commonly encountered in
forming the building component/item descriptions;

By adding the information requested for in the bracketi.e. '( )’ (as highlighted
in ltem 2.2.7), new building components/items can be created in some cases;

In some cases, additional information has to be added as accordingly advised
in the Sixth Column.

Each 'Heading' (in the First Column) and its related information contained in
Second to Sixth columns are distinguished using alternating colours of 'white’
and 'light blue'; if a page lacks sufficient space to accommodate any part of
the information in these columns, the content is seamlessly continued onto
the next page with the same color code, without requiring a repetition of the
'Heading' and its other related information from the previous page;

In principle, the Table also serves as a 'standard template' for the creation of
descriptions of any building components/items that are not included in the
Table.

2.4.1 A numeric coding system may be developed using the sequential numbering in the Table
across Work Section, Group Heading , and description levels. Example:

M

Part 1 Overview

Work Section : 09 IN-SITU CONCRETE WORKS
Group Heading : 04 REINFORCEMENT

‘Heading’
Level One
Level Two

02 High tensile steel bar reinforcement
07 In foundations
03 12mm diameter; curved
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2.4 Coding (Cont'd)

(2)

(3)

(4)

(5)

(6)

This results in the following six-facet code:
* 09 04 02 0103 00
* (*00' being the sixth facet indicates no Level Three)

Every component/item description code comprises six digits. In situation where there
are no Level Two and Level Three, then the fifth and sixth facet are both '00".

It is not mandatory to code each level of the component/item description in the
BQ_preparation given in the Table. Nevertheless, the coding system in the Table can
facilitate the creation of a coded standard component/item descriptions library for
integration into a user organisation's software for digitisation of BQ and other related
functions.

New items created through bracketed input as highlighted in Paragraph 2.3.3 (8) and
2.3.3 (9) (iv) above must be assigned new codes. For example : For the Heading with
the description, ‘Mass in-situ, Grade C(grade)' , the third facet of the code can vary as
follows:

* 101" for Mass in-situ concrete, Grade C20

*'02' for Mass in-situ concrete, Grade C30,

*'03' for Mass in-situ concrete, Grade C40, and so on

A similar situation can also occur at other levels of supporting information, where the
aforementioned coding method can likewise be applied.

In BQ documentation, it is good practice to indent each part of the description as
shown in Paragraph 2.4.1 (1) above.

3.0 GENERAL MEASUREMENT RULES APPLICABLE TO ALL WORK SECTIONS

3.1 Quantities

3.1

SMM 3rd Edition

The general rules for quantifying building components/items are as follows:

M

(2)

Measurement and billing:

(i) Measure the work net in its fixed position unless otherwise stated.

(i) Net quantity measured is deemed to include all additional material required for
laps, joints, seams and the like, as well as any waste material.

(iii) Dimensions are measured to the nearest 10mm. 5mm and over shall be regarded
as 10mm and dimensions less than 5mm shall be disregarded.

(iv) Except for quantities measured in tonnes (t), quantities are given to the nearest
whole number. Quantities of less than one unit are to be given as one unit.
Quantities measured in tonnes (t) shall be given to two decimal places.

Making SMM3 BIM-friendly: By simplification of measurement and reduction of
measurable building components/ items with the introduction of the following rules:

(i) Use of composite building components/items : It is a combination of various
components or sub-components into its description ; for example, ‘flush door'
item with the door itself, door frames, architrave, painting, etc., stated therein,
'tiling' item with tiles, screeded bed, mortar, etc. stated therein, and 'portal frame'
item with stanchions, rafters, struts, chords, painting, etc. stated therein;

(i) Use of generic terms : It is a word or phrase encompassed a group of similar things
. for example, "narrow width structures' encompassed skirtings, risers, treads,
edges of slabs , kerbs, and the like, and 'foundation’' encompassed pad footings,
pile caps, raft foundations, strip footings, column stumps and the like;

(iii) Use of total depth in stages for excavation work: For example, for foundation

excavation, the use of 'not exceeding 2.00m total depth’, 'not exceeding 4.00m
total depth' and thereafter in 2.00m stages;

(iv) Use of only two stages of strutting for formwork based on total height: For example,
for formwork to soffits of slabs and beams, the use of 'strutting not exceeding
3.50m total height', and 'strutting exceeding 3.50m total height';

Part 1 Overview 14



3.1 Quantities (Cont'd)

(v) Measurement in 'm3' without stating the thickness: This is applicable generally to
in- situ concrete items ; for example, for in-situ concrete to walls, blinding, and
slabs, they are to be measured in 'm3' without stating the thickness;

(vi) Measurementin 'm2' without stating the height/depth: This is applicable generally
to formwork items ; for example, for formwork to sides of foundations and edges
of slabs , they are to be measured in 'm2' without stating the height/depth;

(vii) Measurement of voids, curved profile and sloping surface;

The following rules apply:

(@) Voids which are defined as openings or wants within or at the boundaries at
the measured work are to be deducted irrespective of size

(b) 'Curved profile' is not required to state the radius except to state ‘curved’ in
the description; and

(c) 'Sloping surface' is not required to state the degree of slope except to state
'sloping' in the description

3.2 Descriptions
3.2.1 Each Work Section of a BQ begins with the name of the Work Section as a top heading.

3.2.2 First column, third column, fourth column and fifth column of the Table give the respective
parts of each building component/item description, the combination of all of which forms
a complete component/item description (in some cases, with the additional information
added as advised in sixth column, and some have only two parts, namely ,one at the
first column and the other at the third column) while the second column is the 'unit' of
measurement. The creation of such building components/items descriptions has also to
follow the guidelines stipulated in paragraph 2.3.3 (4).

3.2.3 Unless specifically stated otherwise in the BQ_or any part of the SMM3, descriptions for
building components/items are generally to include the:

(1) Specific type and quality of the material;
(2) Material; Critical dimension(s) of the material(s);
(3) Nature or type of background; and

(4) Goods or materials that are to be incorporated into the work which are not at the
discretion of the contractor.

3.2.4 Dimensions given as parts of the description or 'dimensioned description’ to be replaced
with dimension as part of the description are to be:

(1) stated in the sequence: length, width and height. Where ambiguity could arise, the
dimensions can be identified in the description; and

(2) the finished lengths, widths and heights as specified or shown on the drawings with no
allowance made for overlaps, scarcements and the like.

3.2.5 Any thickness given as part of the description is the finished thickness of the material after
compaction and excludes the thicknesses of adhesives and/or bedding materials unless
otherwise stated.

3.2.6 The use of hyphen (-) or the phrase 'to' between two dimensions in a description means a
range of dimensions exceeding the first dimension stated but not exceeding the second.

3.2.7 Work with a concave, convex, conical, spherical and the like shape is to be so stated without
the necessity of stating the radius/radii, but such information may be given by a precise
and unique cross-reference to another document e.g. to a specification, a catalogue or a
drawing.

3.2.8 Similarly, when 'as shown in the Drawing (drawing nr)/model’ is being used in the building
components/items description, then there is no necessity to state any dimensions in the
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3.2 Descriptions (Cont'd)

same unless the building components/items referred thereto has different dimensions.
In addition, if the BQ_is prepared based on the 2D drawings, then '/model' is to be
omitted while if based on 3D, '‘Drawing (drawing nr)/model’ to be omitted and replaced
by 'relevant model in 2D drawing (timestamp reference)' as the case may be, in the
building components/items description concerned.

3.2.9  When the name of manufacturer or supplier, product name and/or code is/are required
to be stated in any building component/item description, the same should NOT be
treated as mandatory for the Contractor to comply with; in turn, Contractor has the
option to propose alternative insofar it/they is/are of equal or better than the same
but subject to the S.O.'s approval at no extra cost. Nevertheless, if no such alternative is
allowed, it is to be so stated in the description.

3.2.10 Unless specifically stated otherwise in the BQ or any part of the SMM3, each building
component/item is deemed to include the following:

Q)] Labour and all costs in connection therewith

(2) Materials and goods together with all costs in connection therewith

3) Assembling, installing, erecting, fixing or fitting materials or goods in position
(4) Plant and all costs in connection therewith

(5) Waste of goods or materials

(6) All rough and fair cutting unless specifically stated

7) Otherwise establishment charge, and;

(8) Cost of compliance with all legislation in connection with the work measured
including health and safety, disposal of waste and the like.

3.3 Work of special types
3.3.1 Work of each of the following special types is being separately identified:

(1)  Work to existing buildings: such work is defined as work on, in or immediately under
buildings or structures existing before the current building project;

(2) Work carried out and subsequently removed;
(3) Work outside the curtilage of the site;
(4) Work carried out in extraordinary conditions, including:

(i) In,onorunderwater, stating whether river, canal, lake or sea and, where applicable,
stating the mean spring levels of high and low water;

(i) In tidal conditions;

(iii) Underground, stating mean depth;

(iv) In compressed air, stating the pressure and means of entry and exit; and
(v) In other types of extraordinary conditions.

Specific details pertaining to work carried out in each condition shall be given at the start of
each applicable work section.

3.3.2 The additional rules for special types of work are to be read in conjunction with the rules in
the appropriate Work Sections.

3.3.3 Details of the additional preliminaries that are pertinent to the special types of work are
to be given in the description, drawing attention to any specific requirements due to the
nature of the work.

3.4 Measurable work not covered by the tabulated rules

3.4.1 Building components/items not covered by the tabulated rules are, if possible, to be
measured by rules for similar types of work (measured in accordance with the appropriate
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3.4

3.5

3.6

3.7

3.8

Measurable work not covered by the tabulated rules (Cont'd)

Work Section). Rules of measurement adopted for such building components/items are
to be clearly stated and fully defined in either the preliminaries or in the BQ_(against the
building components/items or items to which the rule relates). Such rules are to, as far as
possible, conform to those given in the tabulated rules of measurement for similar building
components/items.

3.4.2 Where it is not possible to derive the method of measurement from the tabulated rules, the
rules chosen may be bespoke. In such cases, the rule or rules derived is/are to be reiterated
in full in either the preliminaries or in the BQ_(above the building components/items or
items to which the rule relates i.e. under '‘Notes' preceding the Heading of the building
components/items concerned).

Procedure where work cannot be quantified

3.5.1 Forthe rules relating to work that cannot be quantified and described in accordance with the
tabulated rules of measurement as they cannot entirely be foreseen, defined, or detailed at
the time the tender documents are prepared, they are to be given a sum called 'Provisional
Sum'.

Procedure where the exact type of product or component is not specified

3.6.1 Where the exact type of product or component cannot be specified, an estimated price for
the product or component is to be given in the description as a Prime Cost unit rate (P.C.
unit rates). State, for example, '* at P.C. unit rate of RM * per m for the supply only by a firm
to be selected by the Architect; .......

3.6.2 Under each of the P.C. unit rates in the BQ, the contractor must price all items as listed in
paragraph 3.2.9 above plus his 'Profit and Attendance' and wastage related thereto, which
are to be used as a basis for adjustments if the eventual awarded price of the P.C. unit rate
item differs from that originally provided in the BQ_.

Procedure where the quantity of work cannot be accurately determined

3.71 Where work can be described and given in items in accordance with the tabulated rules of
measurement, but the quantity of work cannot be accurately determined, an estimate of the
quantity shall be given and identified as a ‘Provisional Quantity".

3.7.2 Workitems identified as a ‘Provisional Quantity' shall be subject to remeasurement when they
have been completed. The 'Provisional Quantity' is to be substituted by the 'Firm Quantity’
measured, and the total price for that item adjusted to reflect the change in quantity. Unless
otherwise stated, where the variance between the 'Provisional Quantity' and the ‘Firm
Quantity' measured is less than 20 per cent, the rate tendered by the contractor shall not be
subject to review; where the variance is significant (i.e. 20 per cent or more), the rate can be
reviewed to ensure that it is fair and reasonable to both the employer and contractor.

Procedure where work or services to be executed by a nominated sub-contractor, a government
or a statutory authority or for materials or goods to be obtained from a nominated supplier

3.8.1 A 'Prime Cost Sum' shall be provided for such work or services or materials or goods.
Such sum shall be deemed to be exclusive of any profit required and/or attendance to be
provided by the main contractor and provision shall be made for the addition thereof where
applicable.
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PRELIMINARIES

PART A: INFORMATION AND REQUIREMENTS
1.1 Generally
1.2 Project Particulars
1.3  Specifications and Drawings
1.4  The Site and Existing Buildings
1.5 Description of The Works
1.6  The Conditions of Contract
1.7  Employer's Requirements: Provision, Content and Use of Documents
1.8 Employer's Requirements: Works Management
1.9  Employer's Requirements: Quality Standards and Quality Control
110 Employer's Requirements: Security, Safety and Protection

111 Employer's Requirements: Specific Limitations on Method, Sequence and Timing

112 Employer's Requirements: Site Accommodation/Services/Facilities/Temporary Work

113 Employer's Requirements: Works, Goods and Materials By Others
114 Employer's Requirements: Building Information Modelling (Bim)

115 Employer's Requirements: As-built Drawings and Operation/Maintenance
of Finished Building

PART B: PRICING SCHEDULE
1.1 EMPLOYER'S REQUIREMENTS

1.1.1 Accommodation
1.1.2 Site Records
1.1.3 Completion and Post-Completion Requirements

1.2 CONTRACTOR'S COST ITEMS
1.2.1 Management and Staff
1.2.2 Site Establishment

1.2.3 Temporary Services

1.2.4 Security

1.2.5 Safety and Environmental Protection
1.2.6 Control and Protection

1.2.7 Mechanical Plant

1.2.8 Temporary Works

1.2.9 Building Information Modelling

1.2.10  Site Records

1.2.11 Completion and Post-Completion Requirements
1.212  Cleaning

1.2.13 Fees and Charges

1.2.14 Site Service

1.2.15 Insurance, Bonds and Warrantiess
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BUILDING COST
INFORMATION SERVICES
MALAYSIA (BCISM)

Malaysia’s leading platform in equipping construction
professionals, consultants, and decision-makers with
the essential tools and intelligence to drive efficiency, Www.bclsm.org.my
ensure transparency, and uphold industry standards.

N3C

National Construction Cost Centre (N3C)
is Malaysia’'s premier construction cost
database trusted by contractors, cost
consultancies, academic institutions,
financial institutions and government
planners.

BCISM Costbook ,

A yearly building cost reference publication . 6 -

trusted by industry professionals. BCISM : " 2024 4”30(),\
Costbook delivers up-to-date cost data to pOE
support precise budgeting, tendering, and
project planning. Available in digital and
printed formats.

#BCISM

MyCESMM2 CYPE BIM Solutions

Malaysia’s official standard for civil engineering As an authorised partner, BCISM brings CYPE's
measurement, providing a structured and consistent cutting-edge software to Malaysian professionals,
framework for preparing Bills of Quantities and supporting smarter design workflows, BIM
contract documentation. integration, and project efficiency.
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INDUSTRIALISED
BUILDING SYSTEM (IBS)

01 PRECAST CONCRETE

02 FORMWORK

03 STEEL AND METAL FRAME TRUSS
04 TIMBER FRAME

05 BLOCKWORK

06 INNOVATIVE

SMM 3 Edition 100
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DEMOLITIONS,
ALTERATIONS, REPAIRS
AND CONSERVATION

01 DEMOLITIONS
02 ALTERATION WORKS TO EXISTING BUILDINGS
03 REPAIRS/CLEANING/RENOVATING AND CONSERVING

106
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PERUNDING DMA SDN. BHD.

Quantity Surveyors & Project Managers

- Cost Efficient, Quality and Timely Services -

We provide the following professional services:

Basic Quantity Surveying Services

Contract Administration
Project Management

BIM Services (5D)

Qs o

Committed from design stage to the final account

jub@pdma.com.my
www.pdma.com.my

03-7726 3800

017-250 9907 (Sr Sharifah Noreen)
019-320 0202 (Admin; Normajida)

Please scan the QR Code for Company Profile

& A A

\‘ A IKONSULT /’ 'A/

Additional Quantity Surveying Services

B<AsiaPacific SN Y

International / Commercial &

Contract Management Multidisciplinary Consultancy Services

* Project/Construction Management « Architecture / Design
* Commercial/Contract Management
« Arbitration/Adjudication/Mediation

« Claims Preparation and Evaluation

* Quantity Surveying
« Value/Risk Management
« Expert Witness / ADR Services

. heduli Analysi:
- P / /Delay y e Seminars / Training
your prn)'ec_t its and mini .' “Your pi i partner in i
your risk pr and y and maximizing value of projects”

Entrusty Group is a multidisciplinary group of companies which includes Entrusty Management Sdn Bhd,
Entrusty Consultancy Sdn Bhd (formerly known as J.D. Kingsfield (M) Sdn Bhd),’BKAsiaPacific (Malaysia) Sdn.
Bhd. (formerly known as BK Burns & Ong Sdn Bhd), Pro-Value Management Sdn Bhd and International Master
Trainers Sdn Bhd. The Group provides comprehensive consultancy and advisory services in project, commercial
& contract, construction, facilities, risk, quality and value management, cost management as well as corporate
training/seminars/workshops to various industries particularly in construction, petrochemical, manufacturing, IT,
both locally and internationally.

» BKAsiaPacific is a group of companies incorporated in the Asia Pacific Region providing a comprehensive
network of Commercial and Contract Management; Dispute Resolution; Project Management; Planning,
Programming & Scheduling; Quantity Surveying; Training and Professional Development services to the local
and international construction industries through its operating companies incorporated in, China (Hong Kong,
Macau & Shanghai), Malaysia, Philippines, Singapore and Vietnam.

N (@ * 22-1 & 22-2, Jalan 2/109E, Desa Business Park, Taman Desa, 58100 Kuala Lumpur,
4 ) B Tel:603 7982 2123/603 7987 2213 Fax:603 7982 312
= Email : enquiry@entrusty.com / Website

Malaysia (@Rlcs N
AT

ntrusty.com / www.bkasiapacific.com

y
{ V]
l
| 4
=: » =
1
™~ L
1 L. 1
A member of LA 1
1 @ =i T T
(Jrics --r oI |
80ARD OF ITITY SURVEYORS MALAYSIA ™
{1} - ) NI~
] o | L

o
o - -
\, il ‘R
MENARA CYBER AXIS
H e P
=
BANGUNAN JURUUKUR UITM RAUB| Ve RUMAH TANGSI
AIN O
4 Al HA ALAN P R
BO ARD 1. BANDAR P Rl 47100
o) ANGOR DAR A
a (]
BRA o
(0] AT B AMB
B AMB DA
000 BAYA PA
PULAU PINA

| KHA

KH Alliance Quantity Surveyors Sdn Bhdcuu . owsw

Unit 266-3-1, Wisma Mutiara Genting, Jalan Genting Klang, 53300 Kuala Lumpur
Tel : 03-4021 9332 Email: kha@kh-alliance.com.my

« Established in 2003

*Actively involved in public and private sector projects

*Experience across all categories of building and civil engineering works
*Specializes in quantity surveying and value engineering services
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BAKAU PILES

TIMBER PILES

PRECAST CONCRETE PILES

PRECAST PRESTRESSED CONCRETE SPUN PILES
PRECAST PRESTRESSED CONCRETE PILES
CAST-IN-PLACE BORED PILES
CONTIGUOUS BORED PILES

BARRETTE PILES

MICRO PILES

CAISSON PILES

INTERLOCKING STEEL SHEET PILES
ISOLATED STEEL PILES

SOLDIER PILES
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Southern Steel Berhad proudly marked our 60th anniversary in 2023. We are a Malaysian

steel mill group that is committed to and diligently pursuing our long-term sustainable

growth. We take pride in our various management system certifications, such as ISO 9001,

ISO 14001, ISO 45001, and ISO 37001, which serve as a solid foundation for our way

forward. Our wide range of products complies with both local and international standards. y

‘We embrace our environmentally friendly Electric Are Furnace technology for steelmaking Yy SQut.hern gﬁ:ﬁ]
to reduce our environmental footprint. Our Easy Drawing Continuous (EDC) and

TEMPCORE technologies achieve product qualities that meet the expectations of our

valuable customers. Moving forward, we endeavour to continually improve and innovate to

contribute to lowering the environmental footprint of the Malaysian steel industry.

() SOUTHERN STEEL BERHAD (196301000445 (5283-X))
2723, Lorong Perusahaan 12, Prai Industrial Estate, 13600 Prai, Pulau Pinang, Malaysia.
Tel: 604-390 6540 Fax: 604-390 8060

RAAAAAA SRR
R

e SOUTHERN STEEL MESH SDN BHD (198001012163 (65949-T)) Lot 63, 149, 160 & 161, Lingkaran Taman Industri Integrasi Rawang 2,
5 % Miles, Jalan Kapar, 42100 Klang, Selangor Darul Ehsan, Malaysia. Taman Industri Integrasi Rawang, 48000 Rawang, Selangor Darul Ehsan Malaysia.
Tel: 603-3291 2116, 3291 2117 & 3291 2118 Fax: 603-3291 2925 Tel: 603-6092 9533 Fax: 603-6092 9588

o SOUTHERN PC STEEL SDN BHD (198001001790 (55573-U))
5, Jalan Utas 15/7, Seksyen 15, 40200 Shah Alam, Selangor Darul Ehsan, Malaysia.
Tel: 603-5510 5166 Fax: 603-5519 9702

o SOUTHERN PIPE INDUSTRY (MALAYSIA) SDN BHD (196701000493 (7451-M))
4457, Mk. 15, Jalan Chain Ferry, 12100 Butterworth, Pulau Pinang, Malaysia.
Tel: 604-331 7393 (Hunting Line) Fax: 604-323 4434

” OH&s § . - = - N \\
SYSTEM STANDARDS ' y
e = > MALAYSIA S ¥
- = 3 S 7

SIRIM WS 1SO/IEC 17025:2017 SIRIM SIRIM
centieo 10 50-45001:2018 centineo To 10 14002015 cesmizD TO RO 800201 CeRtinEn T 103700217016

www.southsteel.com
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CARPENTRY

01 TIMBER FRAMING AND PREFABRICATED STRUCTURES
02 BOARDING, PANELLING, DECKING, CASINGS AND LININGS
03 PROPRIETARY TIMBER ROOF TRUSS SYSTEM

04 METAL ACCESSORIES
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QUANTITY SURVEYORS

COMMITTED -« EXPERIENCED - TEAM ORIENTED -+ INNOVATIVE

EA Games Office Fitout JHBXI1 Data Center Me-rcu Maybank &
Doubletree Hilton

Zepp Hall KL Hap Seng Business Park 218 Malister Sunway Medical Center 3
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JOINERY

01
02
03
04
05
06
07
08
09
10
1
12

FRAMES AND FINISHINGS

DOORS

WINDOWS

SKYLIGHTS

STAIRCASES AND STEPS

BALUSTRADES, RAILINGS AND HANDRAILS
PROPRIETARY OPERABLE WALL SYSTEM
TOILET CUBICLE SYSTEM

GYPSUM BOARD PARTITIONS
FURNITURE AND FITTINGS
IRONMONGERY

SIGNAGE

SMM 3rd Edition

214
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METALWORK

01

02
03
04
05
06
07
08
09
10
1

12

231

DOORS

WINDOWS

PROPRIETARY DOOR FRAMES
ADJUSTABLE GLASS LOUVRE FRAMES
ROLLER SHUTTERS

ROLLER GRILLES

BALUSTRADES, RAILINGS AND HANDRAILS
STAIRCASES

FLOOR PLATES

FURNITURE AND FITTINGS

SUNDRIES

SIGNAGE
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CLADDING AND COVERING

01 CONTRACTOR DESIGNED CLADDING
02 CONTRACTOR DESIGNED CURTAIN WALLING

03 PERFORATED PANELS
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FLOOR, WALL AND
CEILING FINISHES

01 FINISHES TO FLOORS

02 RAISED ACCESS FLOORS

03 FINISHES TO WALLS AND CEILINGS
04 SUSPENDED CEILINGS

05 ACCESSORIES
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DECORATION

01 PAINTING TO ALLTYPES OF SURFACES

02 DECORATIVE PAPERS OR FABRICS
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DRAINAGE AND PIPING
WORKS BELOW GROUND

01 PRIMARY STORMWATER DRAINAGE AND CULVERTS
02 PRIMARY SOIL DRAINAGE

03 PRIMARY WATER RETICULATION
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PLUMBING SERVICES

01 COLD/HOT WATER INSTALLATION
02 SANITARY PIPEWORK INSTALLATION

03 SANITARY FITTINGS

307 SMM 3 Edition



uonip3 pig WIS

'SUOI108UU0D ||e poob Bupjew pue Buixiy Aiessadsu ||y I

sbumiyeyio  p
"SUOI108UU0D ||e poob Bupjew pue Buixiy

Aiessadau || yum a1s|dwod adid |1os 01 ued Bunuiol pue 00|} 81810U0D P3|} 01 18S0|D pPaJndas pue pabbnld I
$19SO|0 J2JBA D

‘2dA) Buey ||em 10} s1j0q BuIX1) YlIM ||[eM P31} 03 pamalds pue pabbnid I
suiseq puey-ysepn °q

‘learoidde s;O’S puUB UOIIDNJISUI S,482iN1dBJNUBW BY) YIIM 8oUBpIOdDR Ul S| BUIXly ||V I
|essuss e
sbumy Aieyues
‘PagJNIsIp $)IOM || Jo poob Bujew jusnbasqns pue sajoy pue seseyd wioj 01 Bunind e ydomadid psjesouod jo4 -
‘ainjeu ay| e Jo swall Aipung
'syibus| 1oys ||V
‘Buidid jo uonoaulp jo abueyd e BulA|oAUl sBUIA
*1910eJBYD [BJUSWEUIO JO |e10ads e Jo sjulor
*9YI] 9yl pue SpUd |eIUSWEUIO 'Spud papeaq 's195H0 's1ayoelq
'sbn|d 'sedaid Bulysiuiwip 'sea) ‘spusq a4l 'sinudeq ‘s1ey20s 'spuag pue smoqg|e 'si01osuuod ‘sjulof Buiuuny e
sy4omadid

—

0 JT o

‘pa1els asimIaylo ssajun A|oleledss painsesw aie sbunily pue sdey ||y
‘pPapusIXa Jou ale Asylr usym painsesw aie sadid s|qisusixs pue sadid 8|qixa|4
'sBunyy adid uaAo painsesw ale syiom padid ||y

'sBualy A1eliues yiim uoljosuuod ul J1oM s, uapjing 8yl JO |lelep syl ‘e

sBunaly Aiellues yiim uoi1dsuuod Ul JIoAA S,4ep|ing

‘(A1essadau aiaym) s|iezsp pue sepod/saweu 1onpold syl yiim sbunily Alellues jo s|npayds ‘e
Bunily Aieyues

‘adAy isyulofadild g

9P0D NI/S9/SW, pue |euslew 'edAy iadid ‘e

uone|jeisul ydsomadid Aienues

‘uolle|nsul palinbau eyl eale pue |eusjew Jo adA) :uonensu|  p

‘A1oeded pue |elusjew Jo adA] juel Js1epn O

",9P0D N3/S9/SW , pue |elslew Jo sadA]l aAlloadsal Jiayl 'saAjeA pue sdel Jo 8dA] isaajeA pue sde] 'q
",9P0D NI/S9/SW, pue sse|D pue Jsjawelp ‘|leusjew 'adAy iadid e

uole||eisul Js1em 10y ,/p|oD

‘uoljedlyioads [ealuyds |
40M JO ©d0dS
"syjuswalinbaui pue suonenbal ‘|eisuso

¢0

LO

¢0

¢0

LO

70

¢0

¢0

LO

¢0
¢0
LO

sao1AI8S Buiquinid 5T SM - §0€

,.S9|quieald,

se 0} patlajal A|9A199)|0d

aie YdIyMm ,papn|dul aq 03
pawaap s|elialew pue YoM,

jJuswainsesw Jo sa|na [eldads

sjopow
ag 1o sbuimelp @z 9y3
ul UMOYs 9q 0} uolnew.ojul diseq

uonesyyoads aya
ul papiaouad aq 03 uonjew.oju|



",Buipesy,

3Y3 Ul paquasap o9
01 aJe ,sse|D, pue
9p0oD N3 /S9/SKW

100y}
/|IeM Ul peppaqui3
aoeNs

[BIUOZIIOY UO paxI4
aoe}Ns

|[eD11JBA UO paxi4
Juswalelsulal

pUe UOIJBABOXS
Kiessadau Buipn|oul

Joyawelp (elp) L0 !sayouaiy ul pieT

70

¢0

¢0

LO

sjuiof

pPap[aM 1usA|os sBumiy

pue adid (DgyV) suaif1s
ausipeing s|luUojAIdY 60

sjulof pue sbunly

uolssaidwod sbuny
pue adid ysddoD g0

Sjulof pop|oM JUBA|OS
'sBumy pue adid DAdAN  £0

Sjulof P218X20S PaMaIds

.sbunmy pue adid
[991S p|IW pasiueAleS 9Q

sjuiof

pus-uield Buldnod Buu

Jaqqnu :sbumly pue
adid Juswad so1saqsy S0

sjuiof pue

sbunily uoissaidwod

onse|d :sbuny pue adid

(3daH) sus|AyrsAjod
Ajisusp-ybiH 170

sjuiof pue

sBuy uoissaidwod

onse|d 'sbumy pue

adid aus|AyreAjod
Ajisusp-wnipsiW  £0

sjuiof pua-uie|d

Buldnos |eolueyosw
:sBumyy pue adid 9915 20

sjuiof

pua-uleld Buidnod

|eolueyodsw .sbunlly pue
w adid s|nonp psieod |0

NOILVTIVLSNI ¥31VM 1LOH/d10D 1O

AYVSSOT19 ANV
SINIWWOD 'STLON

uonip3 pig WS

AFJHL 13ATT

OML 13ATT ANO 13A3T

d3dNSVINW 39 OL

LINA NAOM O WALl

s201A19S Buiquinid 52 SM B0E



uonip3 pig WIS

Auoyiny

[e207 pue "O’S 8y}

JO uoioejsies alius
a3 01 JopJo BupuoMm
108ad ul Bulyrhisas
BuiAes| pue s108)op
Aue poob Bupjew
:uons|dwod uo pue
Buike| Buunp waisAs
uolle|[|e1sul Jo1em 10y
/P193 3Y3 4O djoym

sa21AI8S Buiquinid ST SM (L€

BuluoISSIWWOoD

ay3 Bunssl Joy Moje [0 wsll pue Bunss] ¢l
BulisAod aAnos104d
1| 3y pue syuey 2142 (SSBUNIYY)
(uonduossp “JopulAo 'sisjl0q 0] €0 Buipnjoul .adAy (2dA3)
pauoisuswip) g0 syoddns pue pue 321y (SSauy2Iyl)
.9ZIS ||eJBAO yiomadid psbuelj ol g0 -uone|nsul adid
sadid ys1awelp (elp) L0 syoddns pue sedid o] |0 |euonoss pauwliojald L0 w uonejnsu| gL
duey
Ja1em aus|Ayrshlod 0
duey
Ja1em |euonoss onseld
puny Aue jo syjioddns paoJojulal 8iql) sse|9 ¢0
pue siaiesq Buipn|oul duey
Ayoeded :sadid 03 suo13oauuod J91BM |931S pasiueAleD 70
|eulwou saai| (343]) 20 uoluN YiM SaA|BA duer
(uonduossp ||leq pajesado 1eo0|) J91eM |BUO1D8S |991S
"auQ psuoisuswip) [0  'SISA0D Yium 319|dwo)d L0 passaid pssiueAles |0 Ju Jueydsiepn L
|[9AS7 Ul paquasap aq
01 aJe 8poD NI /S9/SW SoA|eA AjjJe1Ing 70
pue ‘218 'o1jA10€ 'sselq SOA|BA 9189 ¢0
‘1eddoo 'paie|d swouyd Jsrowelp (eip) SoA|eA dO1S 20 SN
‘69 |euolew jo adA | ‘sadid (2dA3) 03 Bunuiol 10 sdeyqig 10 Ju pue soA|eA 's)000doi1s QL
AHVSSOTO ANV AF™YHL T3ATT OML T3ATT ANO 13A31 lINN d3unsvan3d ol

SLINIWWOD 'SILON

NAOM O WALl



awes ay) Buljeisul
pue wayjy wouj sis1aw
Ja1em aya Bulurergo
pue swJioj uoneosidde
JO uoissiuqgns

uo Jakojdw3 ayy
Bunsisse Buipn|oul
(Aoyine Jsrem)
UMM UOslIel| 10} MO||e
Soll0ssadoe

yim 19| dwod
syiom Buljjege| pue
Bunuied 1o} mo|e

Sl 343
pue »200d03s 'aA|eA
9|gexo0| pue Buidid

AKiessaoau ||e Buipn|oul
J919W J91eM JBWNSUOD
paAoidde Ajuoyine
|[eo0] ||eisul pue A|ddns
sallossadoe ailsinbal
||le pue uolje|jeisul
uonelqiA-nue 'Yyund
91940U0D pPadJojulal
‘s|sued uayuesls jooud
Jaylesm sbuinaly ‘'sedid
'saAleA Bulpn|oul
.dwnd Js31so00q
[eo11289 (|]spow

pue saweu 1oNpold)

70

¢0

¢0

LO

wal

Ju

ssupuns 471

AYVSSOT19 ANV
SINIWWOD 'STLON

uonip3 pig WS

AF™JHL 13ATT

OML 13AT] ANO 13A3T

1INN

d3dNSVINW 39 OL
NAOM O WALl

sa01AI9S Buiquinid 52 SM |1 €



uonip3 pig WIS

ge|s 21240uUo0d ul

Buines 921A8p YdBOoU»20D
-dois yum aysjdwo)d
ge|s 8121o0U02

ur Bumes Bunesb

100|} |931s ssa|ulels
paAoidde yim a1s|dwo)d
ge|s 91240U0d

ul Bumess bunelb Joo|y
DAd Yim a1e|dwod

(uonduossp
pauolsuswip)
9ZIS ||BJOAO  T0
J18Welp
(e1p) ®zis ||eJdA0 10

Joop uonodadsul
yym s1s|dwod sadid
SS900€ I0J JOAO-BIIXT

sded JoJ JIsA0-eaIxg
S192NpPal 10} JSAO-BIIXT

.20epns

|ejuoziioy 03 paxi4
!22B4INS [BD11I9A 03 paxId
‘Juswaielsulal

pue uoneAeoxs Alessaoau

Jolawelp (elp) LO Buipnjoul sayouasy ul pied

¢0

¢0

LO

90
SO
70

¢0
¢0

LO

deuy 1o0|} paroiddy

sjulof pap|om JUSA|OS
YUM (3P0 N3 /S9/SW)
:sBbumiy pue sadid DAJN
sjuiof

Bul 1aqgni YIm ((8pod
N3/S9/SW) ‘sbuniy
pue sadid DAdN

sjuiof

3|qIX3J4 Y1M :(83p0d
N3/s9/SW) sbuiny
pue adid uoui 1seD
sjuiof pes|

payj|ned yim (spod
N3/S9/SW) ‘sbuiiy
pue sadid uoui 158D

sa21AI8S Buiquinid ST SM ZLE

L0 Ju S8110SS922Y  ¢0
Ju
70
¢0
¢0
adid JusA pue s1sep\ 2O
L0 w adid jusA pue 1I0S |0

NOILVTIVLSNI JYOM3dId AYVLINVS CTO

AYVSSOTO ANV
SINIFWWOD 'SILON

A3YHL 13AT1 OML 13ATT

ANO T3A3T

d3dNSVIN 39 OL

LINA AUOM 4O Wil



sadid ys18Wwelp
(e1p) 3ns 03 :Bunesb
uoo||eq aJim pasiueAled

[opow
/(4u Buimeup) Buimelqg
Ul UMOYS se :1ayoelq
Jaulesls [993s ssa|ulels
pue a1e|d yanbayd |981s
pliw ‘Buspual Juswad
euiwnie yBiy 1y3
WWIQg Yum jlem 3olg
-Jley yum a1e|dwod

[opow
/(4u Buimeup) Buimeld
ur umoys se :Buneib
JOO|4 |991s ssojulels pue
ge|s J9A0D 919J0U0d
'‘aseq 918240U0d
‘Bunispual Juswad
eulwne ybiy 314
WWQOE YIM IEm 4OLG
-Jley yum a318|dwod

"191B A
yepuj pue "O'S ay3
JO uonoejsiies aliue
a3 01 JopJo BupuoMm
108ad ul Bulyrhisas
BuiAes| pue s109)op
Aue poob Bupjew
:uons|dwod uo pue
Buike| Buunp waisAs
adid uone|ilusA pue
91seM '|I0S 8y3 JO S|joym

a3} Bunsel Joj Moje |0 wall

L0 sbunesb uoojieg #0

L0 desy sseal ¢Q

deny
LO AlIn6 DA paAolddy  z0o

AYVSSOT1O ANV
SINIWWOD 'STLON

uonip3 pig WS

AF™JHL 13ATT OML 13ATT

d3dNSVINW 39 OL

ANO 13ATT LINN SUOM YO WLl

seo|nias Buiquinid 52 SM. 1€

Buluoissiwwod
pue Bunss] #0



uonip3 pig WIS

[epow /(Ju Buimelp)
Buimesq ul umoys se ladid
18|ul pue adid ysn|} ybieas
‘1939W ysnjj 19Ul doy :s|zzou
Buisues|do pue syjoq Buixiy
'suiebuey |eulin 1ybi| ‘'onsew
pue Jaysem'smaids '‘abue|}
olise|d ‘e1sem dlwelsd Yim
919|dwod 38jul doy Buny

sa21AI8S Buiquinid ST SM L€

Ajlessusb |0 [|lem (8p0od/aweu 10npold) L0 S|MOQ |euln /0 Ju
|[opow /(4u
Buimesp) Buimelq ul umoys
se .adid ysn|} sa110SS820€
YHM uia3s1o o1ise|d |aAs)|
ybiy :desy yum s1s|dwod Buinenbs
Ajjlessusb |0 ((d8po2/aweu 10npoid) L0 :S19S0O|2 U91BAM 90 Ju
[opow /(4u
Buimesp) Buimesq ul umoys
Se 1ISA0D pue 1ess pue asoy
'aoA|eA a|bue [pi| pue ui91sIo |eisspad
BUO ysnjj :desy yum a1s|dwod umopysem pa|dnod
[@A87 Ul paqudssep oq A|lessusab 10 ((8p0o/aweu 1o0nNpoid) LO  PSSO|D :518SO|0 J8IBM SO Ju S8lI0ss8o0e
01 sI (Aue J1) unojoD AKiessaoau |e pue
"2UQ |9AS] 2dA1 123unod spunodwoo bBuiess
ul paquosep oq 0} ale [2powl /(4u Buimelp) MO|aq :suiseq Alluep  #Q pue Bunuiof Aiessedau
*018 ‘|993s passaud Buimeiqg syl ul umoys adA1 423unod se sioldepe yim
‘o11A108 '|991s ssa|ulels se.dey (2dA)) pue deny aA0Qe suiseq AllUBA €0 sadid 03 suOI}08Uu0d
‘eulyo snoaniA "6s 3|10q 'sbunily sysem ssjoy |eysepad :suiseq Ysepn go Buipnjoul 'sBunay
|ele1ew Jo adAy pue dej payound yiim s1e|dwod Buny Aiejiues Buimo||o)
Jainjoejnuew Jo sweN Ajlessusb |0 ((d8po2/aweu 10npoid) Lo [|lem suiseq Ysep\ L0 Ju ay1 x1j pue A|ddns |0
SONILLId AYVLINVS €0
AHVSSOTO ANV AF™YHL T3ATT OML 13ATT ANO T3ATT 1INN daunNsSvAN € ol

SINIFWWOD ‘SILON

NHOM dO WALl



Ellfe)
[9A87 Ul paqlIdssp oq 03 ale
‘0310 'o1|Auoe 'sseuq Yeddoo

[opow
/(du Buimelp) Buimelaq
ul uUMoys se :(2d/Ay

sdej Jaxiw usyouy 90
sdey uaxiw yieg S0
sdej Jaxiw uiseg #0
sdej usyoiy ¢0

sadid 03 suol}osuuod
Buipnjoul 'sBumiy

'‘pore|d swouyo sjdwexs SAleA)|2A8]| B|Buls YIIM sdej Jejid g0 Aiejlues Buimo||oy
10} |edrew Jo sadA | Jo18wWwelp (elp) Lo ((d8po2/aweu 1onpoid) Lo sdey qig L0 Ju a1 x1j pue A|ddns 20
[opow /(4u
Buimesp) Buimeiq ul
UMOYS Se !||Ijul 81810U0D
pue sall0ssadoe ||e
puUe SA[BA }JO-1NYS
pakejap yium a19|dwod
Kjlessusb |0 .(3po2/aweu 10npold) LO pesy-iamoys || Ju
|[opow
/(du Buimelp) Buimelaq
ul UMoys se :abuej}
pUE WJe 9S04 J8MOYs
pue 3200do31s uMmop
M8312S Yy1Im 819|dwod
Ajlessuab |0 ((8poo/sweu 10npoid) L0 19pIq pueH Ol Ju
Jaulelp a|gnop |Moq
a|gnop :(uonduassp
pauoisuawip)
9ZIS ||BJBAO 20 [epow/(1u Buimelp)
Jaulesp a|Buls |Mmoq Buimelq ul umoys se
a|Buls [(uonduosap .sBumiy a1sem pue deiy
pauoisuswip) 911109 Yum 819|dwod
9ZIS ||BISAO |0 ((8poo/aweu 10npoid) L0 SHUIS USYDIY 60 Ju
‘deny
:(uonduossp pue 'MojjaA0 'Buiny
pauoisuswip) 21sem Yim a18|dwod
9ZIS ||BJBAO |0 ((dp0od/aweu 10npoid) L0 syleq Buo7 g0 Ju
AHVSSOTS ANV AF™YHL T3ATT OML T3ATT ANO T3AT1 1INN d3uNSvAn 38 ol

SINIWWOD 'STLON

uonip3 pig WS

NAOM dO WALl

seolnies Buiquinid 57 SM G



uonip3 pig WIS

auQ |9A9]
ul 8qLIDSap 8q 01 SI
Aeay JaMoys 10J walsAs
uoniyed ainsooug

(uonduossp
pauoisuswip)
9ZIS ||eJoAO |0

A|lessusb |0

(uonduossp
pauolsuswip) L0

[opOow/(4u

Buimelp) Buimeiq ul
UMOUYS SE :||IJul 81840U0D
pue s8110SS92E ||e

yim 218|dwod :(3p0o2d
/3Weu 10Npo.d)

|[opow
/(du Buimelp) Buimelq
ul UMOYS se sp|oy ||oJ
(8p0od/aweu 1onpoid)
|[opow

/(du Buimelp) Buimelq
ul UMOYS se .isp|oy
[|O4 19|10} pOsSSel8I-IWSS
(8pod/aweu 10npoid)

[epow /(4u Buimelp)
Buimelq ur umoys se
-lop|oy sbuods pue
deos passadal-lwas
((8p0od/aweu 10npoid)
|[opow

/(4u Buimelp) Buimelaq
Ul UMOYS se .ysip

deos passadal-lwes
((8p02/aweu 10Npo.d)

[epow/(4u Buimelp)
Buimelq ul umoys se
sdesy y3im s1s|dwod

((8p02/aWeu 10Npold)

LO

¢0

LO

¢0

LO

LO

s||eas |eun SO

Jasuadsip anssi] 40
siap|oy ||od 38|10L. $0

sisp|oy deos g0

sAesy Jamoys 10

sa21AI8S Buiquinid ST SM €

AYVSSOTO ANV
SLINIWWOD 'SILON

dI™YHL TIATT

OML T3AT1

ANO T3ATT

Ju
Ju
Ju
sBumyy
Aiejlues Buimo||o}
Ju a1 x14 pue Alddns  ¢0
1INA d3dNSVINW 39 OL

AUOM 4O WAl



(uonduossp

[opow/(4u

Buimelp) Buimeiq ul
UMOUYS Se :||eM p3|i] O}
pamalos pue pabbn|d
:|les qesb ybiens
|[923s ssajulels pue

|les qesb ps|bue |993s
sss|ulels Buisudwod

pauoisuswip) L0 ((8poo/aweu 10npoid) Lo [led gelb ||jem 0] [|eA L Ju
yolms
JJO/uo uonodsuuod
pue saliossedoe Bulxiy
Aiessadau ||e Buipn|oul
!Joj1elado Josuas olne
o1uaIBAY yum sakip
puey Jie J0y d21uoos|3 Ol
Jasuadsip |amol Jaded 60
[opow/(4u SAeA dAy
Buimelp) Buimesq ul w0109 Yyono) Yyim
UMOUYS SE ||eM O] paxi} Jasuadsip deos pinbim g0
A|lessusb |0 ((d8po2/aweu 1onpoid) Lo Jooy aqoy /0 Ju
|[opow
/(4u Buimelp) Buimelq
Ul UMOUYS SEe :SMa10s
01 Buidded swop
wniwoJlys Buipn|oul
.[|lem paisise|d/pa|n
01 PaMalos sawl} N0y
pue pabbn|d Bupoeq
poomA|d pajooidiarem
pue sebpa wniuiwn|e
(uonduossp yum 219|dwod :(8pod Jouasiw sse|b 1eo|y
pauolsuawip) L0 /8aweu 10npold) Lo paysijod ,L&yjenb 1si14, 90 Ju
AHVSSOTD ANV AF™YHL T3ATT OML T3ATT ANO T3AT1 1lINN d3uNsvaM 34 ol

SINIWWOD 'SILON

uonip3 pig WS

NIOM O WAl

seolnies Buiquinid 57 SM [1§



uonip3 pig WIS

|[opow

/(u Buimelp) Buimelaq
Ul UMOUS S€ :S)1om
Alessa@oou Jayl0 pue
Jepow juswed JNOJod
Buiyolew ui psiuiod
paq papeaids (¢:1) pues
pue juswad ul pajulof
PUE [PEfRIRENg] SEfR GRAR
90BJINS pasodxs ay)

uo paysiuly {A|s1esedss
painseaw} uiseq Ajluea
aAl8284 0} Buluado sy
Buluioy) ‘Juswadioulal
pue jiomuwio} Aiessadsu
[|le Buipnjoul ((apeib)D
spelo 91810U0D NJS-Ul
paoJiojulal pajeiqiA

JO pa12NnIsuo0d

(uonduossp
pauoisuswip)
9ZIS ||eJSAO |0

[epow /(4u Buimelp)
Buimelq ul umoys se
'$40M Alessadsu Jsylo
pue Jelow Juswad
ino|jod Buiyolew uj
pajulod paq pspasids
(g:1) pues pue juswad
ul pa3ulof pue psppaq
S9|13 Y1IM 82.pNs
pasodxa ||e uo paysiuly
S domuuio) Aiesssoau (e
Buipnjoul 119502 Ja1eM
dAI8231 0} (epetb)D
Spelo 81910U0D NIS-UI
padJojulal palelqiA

JO pa1onJ3suo)

(uonduossp
pauoisuswip)
9ZIS ||BJBAO |0

LO

LO

dousunod Alluepn go

|O031S 91810U0J SSEN

LO

Ju

Ju

sa21AI8S Buiquinid ST SM L€

sbumi4 Aseyues
Y3IM uoIldsuuo)d
Ul YIOM s,19p|ing %70

AYVSSOTO ANV
SLINIWWOD 'SILON

JIYHL 13ATT OML 13ATT

ANO T3A3T

LINN

d3ANSVIN 394 OL
NIOM dO WALl



26

MECHANICAL ENGINEERING

INSTALLATIONS

01 PRIMARY EQUIPMENT

02 DUCTING

03 PIPEWORK

04 INSULATION TO DUCTWORK

OS5 INSULATION TO PIPEWORK AND EQUIPMENT
06 DUCTING ACCESSORIES

07 ANTI-VIBRATION

08 SUNDRIES
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ELECTRICAL ENGINEERING
INSTALLATIONS

01 PRIMARY EQUIPMENT

02 EQUIPMENT AND FITTINGS

03 ELECTRICAL CABLE

04 TELECOMMUNICATION CABLE

05 FINAL SUB-CIRCUIT

06 BUSBAR

07 CABLE CONTAINMENT

08 LIGHTNING PROTECTION SYSTEM

09 SUNDRIES
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