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Preface

In the past few years, there has been quite a number of books written
on ISO 9000, TQM and other related quality topics. Most of the books
are written for the manufacturing industry and only a handful of these
books are for the construction industry. With their pioneering experi-
ence in the implementation, the authors have embarked on the task of
writing this book in order to share with readers their views and
experiences.

Chapter 1 to chapter 3 are essentially to give the reader some basic
understanding on the background of ISO 9000 standard. Chapter 4 to
chapter 20 will go in depth on the ISO 9000 elements as applied to
the construction industry. Some of the chapters are quite independent
as the subject matter discussed are in a specialized field.

Chapter 24 contains the views of Master Builders Association of
Malaysia with regard to the implementation of ISO 9000 in the con-
struction industry.

Chapter 21 to chapter 26 highlight the roles of SIRIM and the Con-
struction Industry Development Board in promoting ISO 9000 in the
construction industry. The chapters also provide information about the
roles and duties of the governing body.

The addition of Appendix VIII as an example of Project Quality Plan
is to focus on the requirements of the document as Project Quality Plan
is relatively new in terms of application in the construction industry.

The overall terminology used in this book can be easily understood
and normally used in the construction industry. The inclusion of flow
charts and diagrams is to enable readers to have a better understanding
of the subject matter.



SIRIM
Foreword

The construction sector is vital for the development of any nation. It
is without doubt that the task of physical nation building rests with
the construction sector. In many ways, the pace of the economic
growth of a nation can be measured by the degree of activity in the
development of physical infrastructures such as roads, buildings and
bridges. For the past eight years or so, the Malaysian construction
sector has grown in tandem with the economic growth of the nation.
In 1995, the construction sector has maintained its double digit growth
for the sixth consecutive year, growing at 12.7% and contributing 4.3%
to the GDP of the country.

In view of the rapid growth of the industry, expected to double
by the year 2000, quality in the building and construction sector has
been a major concern to the Government and public alike. There
have been many initiatives to institute reforms in this industry over
the years. However, the need has never been felt more acutely than
now when quality no longer is just an icing on the cake but an
essential ingredient in the cake itself. For the industry to survive and
remain competitive in the face of intense global competitors, the Ma-
laysian construction industry has to implement quality management
in their operations and systems.

Quality is vital not only for the purposes of marketing a company’s
products and services, but it is a life-line in the survival of the company
itself. Through the implementation of quality systems and quality man-
agement practices, the safety of products and even of the workers in
the factory and the worksite can be enhanced. Quality management



xiv Foreword

systems also prevent rework and wastage thus reducing unproductive
repetition of jobs and ultimately increases efficiency and productivity.

There are just some of the benefits from the implementation of
quality systems such as those embodied in the ISO 9000 series stan-
dards. The success of the ISO 9000 series of standards represents
international consensus on how best to operate and assess quality
management systems.

I am pleased that SIRIM's efforts aimed at creating awareness to-
wards quality among manufacturers, particularly through our promo-
tion of Quality Management and 1SO 9000 has yielded significant
results. Today, there is indeed a greater level of general awareness of
the importance of quality. Many manufacturing concerns, including
those from the construction industry are aiming to get their quality
system certified to ISO 9000.

Thus 1 feel that the publication of this book is timely and I take this
opportunity to congratulate the authors for taking the effort in writing
this book which can act as a valuable source of reference, not only
for those in the industry but also the general public.

Rt

DATO’ DR. AHMAD TAJUDDIN ALI
Director-General
Standards and Industrial Research Institute of Malaysia
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Quality and ISO 9000

BACKGROUND

The ISO 9000 series of Quality Systems Standards were published by
the International Organization for Standardization (ISO) in 1987. Since
its publication, the standards had achieved tremendous success gaining
worldwide recognition and acceptance. More than 80 countries had
adopted the standards as national standards, including the EC and
EFTA countries, Japan, United States and Canada (Table 1.1). Third
party certification programmes based on the certification of compli-
ance to the ISO 9000 standards are being operated in 43 countries
around the world.

The worldwide impact of the ISO 9000 standards is summarized
by Dr Lawrence Eicher, Secretary General of the International Organi-
zation for Standardization (Ref. 1) as follows:

(i) The ISO 9000 standards have been directly adopted, without
change, as national standards in at least 80 countries, including
all of the EC and EFTA countries, Japan and the USA.

(ii) Third party assessment and registration services exist for
recognizing conformance to 1SO 9000 standards in at least 32
countries. The number of companies on the waiting list to be
registered is so long in some countries that the delay in
assessment service is running from 9 to 15 months.



Table 1.1 Table of worldwide equivalence of ISO 9000 series of standards (draft data)

(regions adopied: 2, countries adopted: 80, countries in the course of adopting: 10)
adpt  adopted but national nomination not known
(pre)  national adoption in process

1995-09-01

15O 150 9000-1:1994  [1SO 9001:1994 1SO 9002:1994 1SO 9003:1994 180 9004-1:1994

CEN/CENELEC |EN ISO 9000-1:1994 |EN ISO 9001:1994  |EN IS0 9002:1994  [EN 1SO 9003:1994  |EN I1SO 9004-1:1994

COPANT COPANT-ISO COPANT-ISO 9001: |COPANT-ISO 9002: [COPANT-ISO 9003: [COPANT-ISO
9000-1: 1995 1995 1995 1995 9004-1: 1995

Albania (pre) (pre) (pre) (pre) (prc)

Algeria NA 539 NA 540 NA 548 NA 549 NA 547

Antigua and

Barboda

Argentina IRAM-IACC-ISO E|IRAM-IACC-ISO E |IRAM-IACC-ISO E |IRAM-IACC-ISO E |{IRAM-IACC-ISO E
9000-1: 1994 9001: 1994 9002: 1994 9003: 1994 9004-1: 1994

Armenia

Australia AS/NZS 1SO AS/NZS ISQ 9001:  |AS/NZS 1SO 9002:  |AS/NZS 1SO 9003:  |AS/NZS 1SO
9000.1: 1994 1994 1994 1994 9004.1: 1994

Austria ONORM EN 29000 |ONORM EN 29001 |ONORM EN 29002 |ONORM EN 29003 |()NORM EN 29004
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Bahrain

Bangladesh

Barbados BNS 180: Part 1. BNS 181: 1995 BNS 182: 1995 BNS 183: 1995 BNS 184: Part 1.

‘ 1995 1995

‘Bclunm

Belgium NBN-EN ISO NBN-EN ISO 9001: |[NBN-EN IS0 9002: |NBN-EN ISO 9003: |NBN-EN ISO
9000-1: 1994 1994 1994 1994 9004-1: 1994

Bolivia

Brazil NBR IS0 9000-1; NBR ISO 9001: 1994|NBR ISO 9002: 1994|NBR 1SO 9003: 1994 |NBR 1SO 9004-1:
1994 1994

Brunei PBD ISO 9000-1: PBD ISO 9001: 1994 [PBD ISO 9002: 1994 [PBD ISO 9003: 1994 [PBD 1SO 9004-1:

Darussalam 1994 1994

Bulgaria BDS 9.000-89 BDS 9.001-89 BDS 9.002-89 BDS 9.003-89 BDS 9.004-89

‘Burundi (pre) (pre) (pre) (pre) (pre)

‘ Canada CAN/CSA-ISO CAN/CSA-ISO CAN/CSA-ISO CAN/CSA-ISO CAN/CSA-ISO
9000-1-94 9001-94 9002-94 9003-94 9004-1-94

Chile NCh-ISO 9000-1 NCh-ISO 9001.0195 |NCh-ISO 9002.095 |NCh-ISO 9003.0f95 |NCh-1SO 9004-1

’(I995l

(1995)

Ehiuu

|GBrT 1900092

GB/T 19001-92

GB/T 19002-92

GB/T 19003-92

GB/T 19004-92
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Colombia NTC-1SO 9000-1: NTC-ISO 9001: 1994|NTC-1SO 9002: 1994 [NTC-ISO 9003: 1994 |NTC-1SO 9004-1:
1994 1994

Costa Rica INT-ISO 9000-1: 94 |INT-ISO 9001: 94 INT-1SO 9002: 94 INT-1SO 9003: 94 INT-ISO 9004-1: 94

Croatia HRN ISO 9000 HRN ISO 9001 HRN ISO 9002 HRN ISO 9003 HRN ISO 9004

Cuba NC-1SO 9000 NC-ISO 9001 NC-ISO 9002 NC-ISO 9003 NC-ISO 9004

Cyprus CYS ISO 9000 CYS ISO 9001 CYS SO 9002 CYS ISO 9003 CYS IS0 9004

Czech Republic  |CSN EN ISO CSN EN ISO 9001: |CSN EN ISO 9002: [CSN EN ISO 9003: |CSN EN ISO
9000-1: 1995, 1995 1995 1995 9004-1: 1995

Denmark DS/EN 1SO 9000-1: |DS/EN SO 9001: DS/EN SO 9002: DS/EN IS0 9003: DS/EN 1SO 9004-1:
1994 1994 1994 1994 1994

Ecuador adpt adpt adpt adpt adpt

Egypt ES/ISO 9000-1: 1995 |[ES/ISO 9001: 1995  [ES/ASO 9002: 1995  [ES/ISO 9003: 1995  |ES/ISO 9004-1: 1995

Estonia EVS-1SO 9000: 1994 |EVS-ISO 9001: 1994 |[EVS-ISO 9002: 1994 [EVS-1SO 9003: 1994 |EVS-ISO 9004: 1994

Ethiopia (prc) (prc) (pre) (pre) (pre)

Fiji

Finland SFS-EN IS0 9000-1 |SFS-EN ISO 9001 SFS-EN ISO 9002 SFS-EN 180 9003 |SFS-EN ISO 9004-1

France NF EN 1SO 9000-1 |NF EN 1SO 9001 NF EN IS0 9002 NF EN ISO 9003 NF EN 150 9004-1

Germany DIN EN IS0 9000-1 |DIN EN ISO 9001 DIN EN SO 9002  |DIN EN ISO 9003 |DIN EN ISO 9004-1

Greece ELOT EN ISO ELOT EN ISO ELOT EN ISO ELOT EN ISO

ELOT EN ISO
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Greece ELOT EN ISO ELOT EN ISO ELOT EN ISO ELOT EN ISO ELOT EN ISO
9000-1: 1995 9001: 1995 9002: 1995 9003: 1995 9004-1: 1995

Grenada GDS 4: PART 1t GDS 4: PART 2: GDS 4: PART 3: GDS 4: PART 4: GDS 4: PART 5:
1994 1994 1994 . 1994 1994

Guyana GYS/ISO 9000: 1987 |GYS/ISO 9001: 1987 (GYS/ISO 9002: 1987 |GYS/ISO 9003: 1987 GYS/ASO 9004: 1987

Hong Kong

MSZ EN 29004

Hungary MSZ EN 29000 MSZ EN 29001 MSZ EN 29002 MSZ EN 29003
Tceland IST ISO 9000: 1987 |IST ISO 9001: 1987 |IST ISO 9002: 1987 |IST 1SO 9003: 1987 |IST [SO 9004: 1987
India IS/ISO 9000-1: 1994 |IS/ISO 9001: 1994 |IS/1SO 9002: 1994 |IS/ISO 9003: 1994  |IS/ISO 9004-1: 1994

Indonesia

Tran, Islamic
Republic of

SNIT 19-9000-1991

SNI 19-9001-1991

SNI 19-9002-1991

SNT 19-9003-1991

SNI 19-9004-1991

(pre)

(pre)

(pre)

(prc)

(pre)

Ireland LS. EN ISO 9000-1: |LS. EN ISO 9001: LS. EN ISO 9002: LS. EN ISO 9003: 1.S. EN ISO 9004-1:
1994 1994 1994 1994 1994

Israel SISO 9000-1: 1995 |SIISO 9001: 1995 [SIISO 9002: 1995 ST ISO 9003: 1995  [SI ISO 9004-1: I:)‘),?

Ttaly UNI EN ISO 9000-1 |UNI EN ISO 9001 UNIEN ISO 9002  |UNI EN ISO 9003  [UNI EN ISO 9004-1

Jamaica IS IS0 9000: 1987 [JS 1SO 9001: 1987  [1S 1SO 9002: 1987  |IS 1SO 9003: 1987 |18 1SO 9004: 1987

Japan JIS Z.9900: 1994 JIS Z.9901: 1994 JIS Z.9902: 1994 JIS 7. 9903: 1994 JIS Z 9904: 1994

Jordan (pre) (pre) (pre) (pre) {prc)

| saideyy
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Kazakhstan

Kenya

KS 10-1130:
PART 1: 1995

KS 10-1131: 1995

KS 10-1132: 1995

KS 10-1133: 1995

KS 10-1134:
PART 1: 1995

Koreu
Democratic
People’s
Republic of

Korea, Republic

of

KS A 9000-1992

KS A 9001-1992

KS A 9002-1992

KS A 9003-1992

KS A 9004-1992

Kuwait

(pre)

(pre)

(pre)

(pre)

(pre)

Kyrgyzstan

Latvia

Lebonan

Libyan Arab
Jamahiriya

Lithuania

Malawi

MBS-ISO 9000:
1991

MBS-1SO 9001:
1991

MBS-ISO 9002:
1991

MBS-1SO 9003:
1991

MBS-1SO 9004:
1991

Malaysia

MS 1SO 9000: 1991

MS 1SO 9001: 1994

MS ISO 9002: 1994

MS 1SO 9003: 1994

MS 1SO 9004: 1991

Malta

[ —

Uoyeiuawaid pue apIND ‘ARSTPU| UCRINASUOY UEISABEIN 24l Ul ZOOG OSH

[Mauritius

[ms 150 9000-1:

|MS ISO 9001: 1994 |MS ISO 9002: 1994 [MS ISO 9003: 1994 |MS 1SO 9004-1:

feuo



Mauritius MS IS0 9000-1: MS ISO 9001: 1994 |MS ISO 9002: 1994 |MS I1SO 9003: 1994 ‘MS 1SO 9004-1: S
1994 1994 H
Mexico NOM-CC-2 NOM-CC-3 NOM-CC-4 NOM-CC-5 NOM-CC-6 ;
Mongolia UST/ISO 9001 USTASO 9002 UST/ISO 9003 §.
— Z
Morocco g
Mozambique | g
Nepal NS: 300-2050 NS: 301-2050 NS: 302-2050 NS: 303-2050 NS: 304-2050 §
! 1 8
Netherlands NEN-EN-I1SO NEN-EN-ISO 9001: |NEN-EN-ISO 9002: |NEN-EN-ISO 9003: |NEN-EN-ISO
9000-1: 1994 1994 1994 1994 9004-1: 1994
New Zealand AS/NZS 1SO AS/NZS 1SO 9001:  |AS/NZS ISO 9002:  |AS/NZS IS0 9003:  |AS/NZS ISO
9000.1: 1994 1994 1994 1994 O004.1: 1994
Nigeria NIS 1SO 9000 NIS 150 9001 NIS ISO 9002 NIS 1SO 9003 NIS ISO 9004
Norway NS-EN 1SO 90001  [NS-EN 1SO 9001 NS-EN 150 9002 NS-EN ISO 9003 NS-EN 1SO 9004-1
Oman (pre) (prc) (pre) (prc) (pre)
Pakistan PS: 3000: 1990 PS: 3001: 1990 PS: 3002: 1990 PS: 3003: 1990 PS: 3004: 1990
Panama
Papua New PNGS 1359: 1990 PNGS 1360: 1990 PNGS 1361: 1990 PNGS 1362: 1990 PNGS 1363: 1990
Guinea
Peru NTP-ISO 9000: 1993 |NTP-ISO 9001: 1993 NTP-ISO 9002: 1993 |NTP-1SO 9003; 1993 [NTP-1SO 9004: 1994
~



Philippines

PNS 1000-1: 1994/
150 9000-1: 1994

PNS 1001: 1994/
1SO 9001: 1994

PNS 1002: 1994/
1SO 9002: 1994

PNS 1003: 1994/
1SO 9003: 1994

PNS 1004-1: 1994/
1SO 9004-1: 1994

Poland

PN-EN 29000: 1993

PN-EN 29001: 1993

PN-EN 29002: 1993

PN-EN 29003: 1993

PN-EN 29004: 1993

Portugal

NP EN ISO 9000-1
(1995)

NP EN IS0 900:
(1995)

NP EN 18O 9002
(1995)

NP EN 150 9003
(1995)

NP EN [SO 9004-1
(1995)

Qatar

(pre)

(pre)

(pre)

(pre)

(pre)

Romania

STAS ISO 9000: 91

STAS ISO 9001: 91

STAS 1SO 9002: 91

STAS 1SO 9003 91

STAS ISO 9004: 91

Russian
Federation

GOST 40.9001-88

GOST 40.9002-8%

GOST 40.9003-88

Saint Lucia

Saudi Arabia SSA/ISO 9000 SSA/ISO 9001 SSA/ISO 9002 SSA/ISO 9003 SSA/ISO Y004

Singapore SS 1SO 9000-1: 1994 [SS 1SO 9001: 1994 [SS ISO 9002: 1994 |SS ISO9003; 1994 |SS 1SO 9004-1: 1994

Slovakia STN ISO 9000-1: STN ISO 9001: 1995 |STN ISO 9002: 1995 [STN ISO 9003: 1995 |STN ISO 9004: 1995
1995

Slovenia SIST ISO 9000-1: SIST ISO 9001: SIST 18O 9002: SIST IS0 9003: SIST 1SO 9004-1:
(1995) (1995) (1995) (1995) (1995)

South Africa SABS-ISO 9000-1:  |SABS-ISO 9001: SABS-I1SO 9002: SABS-ISO 9003: SABS-ISO 9004-1:
1994 1994 1994 1994 1994

Spain UNE-EN-1SO UNE-EN-ISO 9001: [UNE-EN-ISO 9002: |UNE-EN-ISO 9003: |UNE-EN-ISO
9000-1: 1995 1994 1994 1994 9004-1: 1995

Sri Lanka SLS 825: Part 2: SLS 825: Part 5: SLS 825: Part 6:

SLS 825: Part 3:

SLS 825: Part 4:
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Sri Lanka SLS 825: Part 2: SL.S 825: Part 3: SLS 825: Part 4: SLS 825: Part 5: SLS 825: Part 6: S
1988 1988 1988 1988 1988 g
Sweden SS-EN ISO 9000-1:  [SS-EN ISO 9001: SS-EN IS0 9002: SS-EN ISO 9003: SS-EN 1SO 9004-1: =
1994 1994 1994 1994 1994
Switzerland SN EN 29000: 1990 |SN EN 29001: 1990 |SN EN 29002: 1990 [SN EN 29003: 1990 |SN EN 29004: 1990 -
— — ]
Syrian Arab S.N.S: 1148/1992 SN.S: 114971992 S.N.S: 115071992 S.N.S: 115171992 S.N.S: 1152/1992 | ;
Republic S
Tanzania TZS 500: 1990 TZS 501: 1990 TZS 502: 1990 TZS 503: 1990 TZS 504: 1990 §
Thailand TIS 1SO 9000 — 1991 | TIS ISO 9001 — 1991 | TIS 1SO 9002 — 1991 | TIS 1SO 9003 — 1991 | TIS ISO 9004 ~ 1991
The former
Yugoslav
Republic of
Macedonia
Trinidad and TTS/ASO Y000-1: TTS/ISO 9001: 1995 | TTS/SO 9002: 1995 | TTS/ASO 9003: 1995 |TTS/ASO 9004-1:
Tobago 1995 1995
Tunisia NT 110.18-1987 NT 110.19-1987 NT 110.20-1987 NT 110.21-1987 NT 110.22-1987
Turkey TS-1SO 9000-1: 1995 | TS-ISO 9001: 1994 | TS-ISO 9002: 1994 | TS-ISO 9003: 1994 | TS-ISO 9004: 1995
Turkmenistan (pre) (pre) (pre) (pre) (pre)
Uganda
Ukraine GOST 40.9001-88 GOST 40.9002-88 GOST 40.9003-88
©



United Arab
Emirates

(prc)

(pre)

{pre)

{prc)

(pre)

United Kingdom

BS EN ISO 9000-1:

BS EN I1SO 9001:

BS EN IS0 9002:

BS EN ISO 9003:

BS EN SO 9004-1:

1994 1994 1994 1994 1994
Uruguay UNIT-ISO 9000-1:  [UNIT-ISO 9001: 95 |UNIT-ISO 9002: 95 |UNIT-ISO 9003: 95 |UNIT-ISO 9004-1:
95 95
USA ANSI/ASQC ANSI/ASQC ANSI/ASQC ANSI/ASQC ANSI/ASQC
Q9000-1-1994 Q9001-1994 Q9002-1994 Q9003-1994 Q9004-1-1994
Uzbekistan
Venezuela COVENIN-ISO COVENIN-180 COVENIN-ISO COVENIN-ISO COVENIN-1SO
9000: 1990 9001: 1995 9002: 1995 9003: 1995 9004: 1990
Viet Nam TCVN 5200 TCVN 5201 TCVN 5202 TCVN 5203 TCVN 5204
Yemen
Yugoslavia JUS/ISO 9000-1: JUS/ISO 9001: 1994 [JUSASO 9002: 1994 [JUS/ISO 9003: 1994 [JUSASO 9004-1:
1994 1994
Zimbabwe SAZS ISO 9000-1;  [SAZS ISO 9001: SAZS 1S0 9002: SAZS 1SO 9003: SAZS 1SO 9004-1:
1994 1994 1994 1994 1994
o~
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Chapter 1: Quality and ISO 9000 1

(iii) The ISO 9000 standards have been cited as the basic building
block for the development and operation of the European
Organization for Testing and Certification (EOTC). Whether it
is true or not, many companies have come to the conclusion that
doing business in the newly forming integrated market of Europe
will necessitate being recognized as meeting the requirements of
1SO 9000 or better.

(iv) Many nationally and internationally recognized product cer-
tification systems (for example. the BSI Kitemark in the UK, and
the JIS Mark in Japan) have incorporated the ISO 9000 standards
as a first phase requirement for approval to use their mark in
specific product certification schemes.

(v) Many large industrial companies, particularly, those with
operations in many countries have initiated rigorous company
programmes to implement the ISO 9000 standards at their
operation sites. The list we know includes Volkswagen, Du Pont,
Renault, Corning, Exxon Chemicals, Sandoz and many more.

(vi) Numerous large governmental purchasers, including the
Ministries of Defence in the UK and Singapore, and the
Department of the Navy in the USA have made 1SO 9000
registration (or its equivalent) a requirement for their large
contract suppliers.

In 1987, The Standards and Industrial Research Institute of Malaysia
(SIRIM) launched the Scheme for the Certification of Quality Systems
to provide certification of Quality Systems to the ISO 9000 series. This
programme is one of the many programmes initiated by the government
tocreate awareness for quality and the adoption of cost-effective quality
management systems by Malaysian manufacturers to enhance the com-
petitiveness of Malaysian products in the global marketplace.

Malaysian companies had responded well to this initiative. Up to
the end of October 1995, the number of application for certification
had reached nine hundred and sixty-five (963). The number of certifi-
cates awarded to successful applicants totalled six hundred and eighty
(680) as at the end of October 1995.
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The slow growth in the number of certificates awarded could be
attributed to a number of reasons. Many Malaysian companies, par-
ticularly, the small and medium-sized companies are still practising
the traditional concept of quality control, i.e. quality by inspection.
Very few are aware or understand the terms “*Quality Assurance’,
**Quality Systems’’ and ‘‘Total Quality Management™”. It is often
found that the managers of these organizations practise the *‘inspect
in quality’* concept by carrying out inspection-oriented quality con-
trol on incoming materials and components, in-process intermediate
products and final products.

Other reasons that can be attributed to the failure to achieve the
requirements of the standards are as follows:

(i) Lack of the infrastructure necessary to establish and implement
the system

(ii) Lack of clear directions, i.e. absence of a quality policy and
quality objectives

(ili) Lack of the necessary documentation such as procedures, work
instructions and records

(iv) Lack of clear lines of authority and responsibility

(v) Lack of suitably trained personnel

HISTORICAL DEVELOPMENTS

To understand how quality had reached its present state of develop-
ment, it is appropriate to examine briefly how it had evolved over
time. Feigenbaum (Ref. 4) identified the following five stages in the
evolution of quality: operator, foreman, inspection department, statis-
tical quality control and total quality control.

In the eighteenth and nineteenth centuries, quality control as we
know it today did not exist yet. Manufacturing was performed by
skilled artisans and craftsmen. Achievement of quality was one of the
essential skills an apprentice had to learn on his way to being qualified
as a craftsman. Essentially quality control is determined by examining
the individual product made and determining its fitness for its intended
purpose.
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The industrial revolution, the introduction of mass production and
the manufacture of interchangeable parts saw the progression of
operator quality control to foreman quality control. This was necessi-
tated by a change in production technique where workers were grouped
together to perform in a similar task (division of labour) under the
supervision of a foreman, who then assumed responsibility for the
quality of their work.

The manufacturing system became more complex during World
War I, involving large numbers of workers reporting to each produc-
tion foreman. As a result, the first full-time inspectors appeared on
the scene. initiating the third step, which is known as inspector quality
control.

The next step in the evolution of quality was the introduction of
statistical quality control. In 1931, W.A. Shewhart published his book
titled **Economic Control of Quality of Manufactured Product™". In it,
Shewhart gave precise and measurable definition of manufacturing
control, developed powerful techniques for monitoring and evaluating
day-to-day production, and suggested a variety of ways of improving
quality. The results of Shewhart’s work. the process control chart, is
one of the most powerful tools used by today’s quality professional
(Ref. 5).

The advent of World War IT and its mass production requirements
resulted in an increase in the application of statistical quality control
techniques. Statistical sampling tables based on the concept of accept-
able quality levels (AQL) were developed to enhance the efficiency of
the inspection process and the inspection departments by eliminating
the need to carry out a 100% inspection on all products manufactured.

The concepts of Quality Assurance first appeared with the publica-
tion of several works in the 1950s and 1960s by quality gurus such
as Juran and Feigenbaum. The theme central to the concept of Quality
Assurance is to **Build-In-Quality™* as opposed to the traditional con-
cept of **Inspect-In-Quality™*. This is best illustrated by the definition
of Total Quality Control by Feigenbaum (Ref. 4) as *“The underlying
principle of this total quality view . . . is that, to provide genuine ef-
fectiveness, control must start with the design of the product and end
only when the product has been placed in the hands of a customer
who remains satisfied . . . the first principle to recognize is that quality
is everybody’s job™.
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Modern quality assurance, as described by Bulled (Ref. 6) involves
the following activities:

(i) Ensuring that the customer’s requirements are correctly obtained
and interpreted.

(ii) Translating the requirements into design, recognizing the method
of manufacture to ensure as far as practical that quality is built
into the product.

(iii) Incorporating material into the product which is of the correct
standard and reliability.

(iv) Maintaining the responsibility of the supplier until the customer
satisfaction has been met.

These principles are illustrated in Figure 1.1. (The Quality Loop).

These same principles have now been incorporated in the various qual-
ity systems standards published.

Desigrispecification

Marketing and engineering and
market research product development
——— Procurement
Disposal N
after use
/ __ Process planning
/ and development
Technical { Customer Producer!
assistance and ———|  consumer supplier

maintenance
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e "~ Production

Installation A~
and operation
/ | \ Inspection testing

and examination

Sales and distribution
‘—— Packing and storage

Figure 1.1 The Quality Loop




ation

Ives

ned

hod
yuilt

Tect

2

The ISO 9000 Series

In the days before the publication of the ISO 9000 standards, Quality
Systems Standards are already in existence. The United States, for
example, has MIL-Q-9858, which is used by the US military for its
procurement requirements. This specification was adopted for use by
the NATO countries as its AQAP (Allied Quality Assurance Publica-
tion) series. The AQAP series was in turn adapted for use in procure-
ment by the UK Ministry of Defence as the DEF 05-21 series.

In 1972, the British Standards Institution adapted the DEF 05-21
series for civilian use and published BS 4891 (Ref. 7) as a guide to
quality assurance.

At the same time, major procurement bodies developed their own
standards. The Ford Motor Company has, for example, the Q101 speci-
fications which its suppliers must meet with before they can be ac-
cepted as a Ford supplier. All of these standards and specifications
have a similar basis and is built round the concept of Quality Assurance
which is defined as “*all those planned and systematic action nec ;
to provide adequate confidence that a product or service will satisfy
given requirements for quality™” (Ref. 8).

This proliferation of national and industry specific Quality Systems
Standards and specification is now becoming a source of concern and
frustration to suppliers in the United Kingdom. To ensure that suppli-
ers meet the standard specifications, they are subjected to a long and
tedious assessment by the customer. Consequently, suppliers become
subjected to a number of multiple assessments from a variety of
purchasing organizations. This practice of independent second party
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assessments results in a duplication of effort and creates considerable
difficulties for the supplier.

Recognizing this situation of multiple assessments the Warner Re-
port was prepared in 1977. The report recommended that the problem
of multiple assessments could be tackled by having a common standard
for assessment. This recommendation resulted in a national uniform
Standard for Quality Systems, BS 5750 being published in 1979 in
the United Kingdom.

In the same year, the British Standards Institution submitted a pro-
posal to the ISO that a new technical committee be formed to prepare
international standards relating to quality assurance techniques and
practices. The new technical committee on Quality Assurance was
given the number ISO/TC 176. When the committee embarked on its
task to prepare quality management standards for worldwide applica-
tion, it drew on the experiences of UK and Canada which already had
substantial experiences in implementing Quality Systems Standards.
The work of this committee resulted in the ISO 9000 series being
published in 1987.

ISO 9000 SERIES

The International Organization for Standardization, ISO, is the spe-
cialized international agency for standards making based in Geneva.
The membership of ISO is made up of the national standards bodies
of 90 countries. The work of the ISO provides industries with many
types of standards, such as specifications, performance requirements,
test methods, definitions and terminology and symbols. These stand-
ards provide a common basis of understanding and agreement useful
in international commerce to facilitate international trade and to avoid
“‘non tariff” barriers to trade.

The ISO 9000 series of Quality Systems Standards, published in
1987, are generic Quality Systems Standards. The standards require
an organization to operate to a structure of written policies and pro-
cedures which are designed to ensure that it can consistently deliver
a product or service to meet customer requirements.
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Chapter 2: The ISO 9000 Series 17

The standards are not concerned with specifying final product or
service quality, which is only referenced by the need to meet customer
requirements, but rather with setting out a framework for the systems
which an organization should have in place to control its internal
“‘processes’’. The underlying philosophy is for an organization to be
able to deliver consistently a product or service to the expected stand-
ard, thus engendering customer’s confidence. It must have thought
through and have control over all the processes involved.

Since the coneept of a Quality Systems is a generic one, the standard
can be applied to all types of company and organization.

ISO 9000 (BS 5750) had been described by Bulled (Ref. 6) as a
tool to aid organization in the application of quality assurance. The
standards allow the development of a structured approach to quality
assurance through a formal Quality Systems and provide the frame-
work around which a Quality Systems can be established.

The ISO 9000 had also been described as an essential building block
towards the implementation of TQM (Total Quality Management). In
a survey conducted by Barrie Dale, Director of UMIST Quality Man-
agement Centre (Ref. 9). 41% of the respondents indicated that they
had introduced the concept and principles of TQM by first getting
their Quality Systems registered to I1SO 9000 (BS 5750).

The structure of the ISO 9000 series is illustrated in Figure

2.

| Definition of Concepts
I1SO 8402

|
Selection and Use

1SO 9000
’ 1SO 9001
1SO 9004 1SO 9002

1SO 9003

Figure 2.2 Structure of 1SO 9000 Standards
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ISO 8402 — QUALITY - VOCABULARY

This standard defines the terms used throughout the series for the
purpose of mutual understanding in international communications. In
this standard, the term quality is defined as “‘the totality of features
and characteristics of a product or service that base on its ability to
certify stated or implied needs’’. Other terms which are defined are
grade, policy, management, assurance, control, system plan, audit,
concept of traceability, non-conformity and specification.

ISO 9000 — 1994 - QUALITY MANAGEMENT AND
QUALITY ASSURANCE STANDARDS -
GUIDELINES FOR SELECTION AND USE

This standard is sometimes described as the *‘road map™” to the system
which is designed to help the user to obtain an understanding of what
the 1SO 9000 system is really about.

The standard serves to clarify the distinctions and interrelationships
between the principle quality concepts and to provide guidelines for
the selection and use of the appropriate model of Quality Systems, i.e.
1SO 9001, ISO 9002 or ISO 9003 for an organization. The standard
contains a table which cross-references the quality elements to each
of the three models.

ISO 9004 - 1994 - QUALITY MANAGEMENT AND
QUALITY ELEMENTS: GUIDELINES

This standard gives general guidelines for developing and implement-
ing the kinds of Quality Systems that are requirements of ISO 9001.
9002 and 9003. The standard considers management responsibility,
quality systems principles, structure. auditing and review. It also con-
tains general considerations on the economics of quality-related cost
considerations, as well as quality in marketing. specification and de-
sign, procurement, production, training and motivation, etc.
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Chapter 2; The ISO 9000 Series 19

ISO 9001: 1994 QUALITY SYSTEMS: MODEL FOR
QUALITY ASSURANCE IN DESIGN,
DEVELOPMENT, PRODUCTION, INSTALLATION
AND SERVICING

This standard prescribes the quality systems requirements for design
and development, production, installation and servicing of products
or services.,

The ISO 9001 standard is applicable where a contract between two
parties requires the demonstration of a supplier’s capability to design
and supply product primarily aimed at preventing non-conformity at
all stages from design through to servicing.

This is the most comprehensive of the three Quality Systems Stand-
ards and has 20 Quality Systems elements.

ISO 9002: 1994 — QUALITY SYSTEMS: MODEL
FOR QUALITY ASSURANCE IN PRODUCTION
AND INSTALLATION

This standard is appropriate in a situation where itis required to dem-
onstrate a supplier’s capability to control the processes that determine
the acceptability of the product supplied.

The ISO 9002 is primarily aimed at preventing and at detecting any
non-conformity during production and installation, and implementing
the means to prevent its recurrence. This standard has the same Quality
Systems elements as ISO 900] except for one, i.e. design control.

IS0 9003: 1994 — QUALITY SYSTEMS: MODEL
FOR QUALITY ASSURANCE IN FINAL
INSPECTION AND TEST

This is the least detailed of the three standards and requires only that
the conformance covers quality assurance obligation of the supplier
in the area of final inspection and test.
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The ISO 9003 standard is used where a contract between two parties
requires demonstration of a supplier’s capability to detect and control
the disposition of any product non-conformity during final inspection
and test and has only 12 Quality Systems elements.

A cross-reference list of Quality Systems elements of ISO 9001.
1SO 9002 and 1SO 9003 is illustrated in Table 2.1. Other relevant ISO
9000 standards are highlighted in Table 2.2.

Table 2.1 Cross- of 1SO 9000 req;

REQUIREMENTS 1SO 9001 1SO 9002 1SO 9003

(2) Management responsibility * ® #

(b) Quality system b * #

(c) Contract review * x

(d) Design control %

(e) Document and data control ¥ 2 ¥

(f) Purchasing * # *

(g) Customer supplied product - ® *

(h) Product identification and traceability ¥ * *

(i) Process control ¥ *

(j) Inspection and testing #* * *

(k) Control of inspection, measuring and test * * o
equipment

(1) Inspection and test status * * %

(m) Control of non-conforming product * = ¥

(n) Corrective and preventive action ¥ ¥ *

(0) Handling, storage, packaging, * id ®
preservation and delivery

(p) Quality records £ * *

(q) Internal quality audits * ¥ L

(r) Training * * *

(s) Servicing ¥ *

(1) Use of statistical methods * x *

Source: 1SO 8000 series of standard
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Table 2.2

1SO 9004-2: 1991

180 9004-3: 1993

1SO 9004-4: 1994

1SO/DIS 9004-5

ISO/DIS 9004-7

1SO 10011-1: 1990

15O 10011-2: 1991

ISO 10011-3: 1991

IS0 10012-1: 1992

1SO/DIS 10013
ISO 8402: 1994

1SO 9000-1: 1994

180 9000-2: 1993

150 9000-3: 1991

150 9000-4: 1993

150 9001: 1994

Quality management and quality systems clements

— Part 2: Guidelines for services

Quality management and quality systems elements

- Part 3: Guidelines for processed materials

Quality management and quality systems elements

~ Part 4; Guidelines for quality im Technical
corrigendum 1

Quality management and quality systems elements
— Part 5: Guidelines for quality plans

Quality management and quality systems elements
— Part 7: Gui for ¢

Guidelines for auditing quality systems

— Part I Auditing

Guidelines for auditing quality systems

~ Part 2: Qualification criteria for quality systems auditors

Guidelines for auditing quality systems
~ Part 3: Management of audit programmes

Quality assurance requi s for measuring
— Part 1: Confirmation system for measuring equipment

Guidelines for developing quality manuals
Quality management and quality assurance
- Vocabulary

Quality and quality

— Part 1: Guidelines for selection and use

Quality g and quality assura d:
— Part 2: Generic guidelines for the application of ISO 9001,
1SO 9002 and 1SO 9003

Quality and quality
— Part 3: Guidelines for the application of ISO 9001 to the
di . supply and mai of software

Quality management and quality assurance standards
- Part 4: Guide 1o d ili

Quality systems — Model for quality assurance in design,
P production, installation and servicing
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1SO 9002: 1994

150 9003: 1994

1SO 9004-1: 1994

Quality systems — Model for quality assurance in
production, installation and servicing

Quality systems — Model for quality assurance in final
inspection and test

Quality management and Quality systems elements

— Part |: Guidelines
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The Elements of ISO 9000

INTRODUCTION

This chapter will describe the construction industry requirements for
each individual element specified in the ISO 9000 standards.

MANAGEMENT RESPONSIBILITY - CLAUSE 4.1

This requirement specifies management shall define and document its
policy, objectives and commitment to quality. It must ensure that this
policy is understood and implemented at all levels of the construction
organizations.

Management is also required to define the responsibility, authority
and interrelation of all personnel who manage. perform and verify
work affecting quality. All personnel that are involved with verifica-
tion activities are required to be trained and provided with adequate
resources. To ensure the requirements of the standards are imple-
mented and maintained, a person within the organization must be ap-
pointed as the management representative and given the appropriate
responsibility and authority to carry out his duties.

Periodically reviews of the system by management specified in the
standard must be carried out to ensure continuing effectiveness.
Records of each review must be maintained.
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QUALITY SYSTEM — CLAUSE 4.2

This requirement specifies that the construction organization shall es-
tablish and maintain documented Quality Systems as a means of en-
suring that the product or service provided meet customer’s require-
ments. The Quality Systems includes quality manuals, work proce-
dures. work instructions, project quality plans, inspection records and
resources allocated to meet the ISO 9000 requirements.

CONTRACT REVIEW - CLAUSE 4.3

This requirement specifies that procedures are established to cover the
review of all contracts and/or customer orders to ensure that all cus-
tomer requirements are defined and that the construction organization
has the capability to meet contractual requirements. Any difference
between what the customer wants and what the construction organi-
zation can offer must be resolved before the acceptance of the letter
of award.

DESIGN CONTROL - CLAUSE 4.4
This clause is applicable for ISO 9001.

DOCUMENT AND DATA CONTROL - CLAUSE 4.5

This requirement specifies that procedures must be established and
maintained to control all documents and data. These documents must
be reviewed and approved by authorized personnel prior to issue. The
control of documents must ensure that appropriated documents are
readily available at the right location and all obsolete documents
removed.

The standards also require that changes made to documents must
be reviewed and approved by the same authorized personnel.

All documents which include construction drawings. project quality
plan, specifications, work procedures and work instructions must be
controlled through proper identification and labelling to prevent wrong
use and documents being lost.

Chapter

PUR
This
maint
to me
mater

All
cludir
vant |
corre
prove

Th
purch
confo

CUS

The
tome

recor
indus
class

struc
a spe
‘have
tifica



ust

lity

ng

Chapter 3: The Elements of ISO 9000 25

PURCHASING - CLAUSE 4.6

This requirement specifies that procedures must be established and
maintained to ensure that sub-contractors are selected on their ability
to meet stated requirements. The performance of sub-contractors and
material suppliers must be monitored to ensure their effectiveness.

All purchase documents must contain exact details of purchase in-
cluding type, grade, specification, construction drawing and other rele-
vant data or information to ensure items or services are purchased
correctly. Purchase orders must be reviewed for correctness and ap-
proved for adequacy prior to release.

This requirement in the standard also deals with the right of the
purchasers to verify at source or upon receipt that purchased product
conforms to specified requirements.

CUSTOMER SUPPLIED PRODUCTS - CLAUSE 4.7

The standards require that all items or material supplied by the cus-
tomer to be properly identified, stored and maintained to prevent any
damage or loss. Any materials that are unsuitable for use shall be
recorded, segregated and reported to the customers. In construction
industry. nominated sub-contractors and nominated suppliers may be
classified as customer supplied products or services.

PRODUCT IDENTIFICATION AND
TRACEABILITY — CLAUSE 4.8

This requirement specifies that procedure must be established and
maintained to ensure all products, components, semi-finished prod-
ucts, work-in-progress are readily identifiable during all stages of con-
struction, delivery, storage and installation. Whenever traceability is
a specified requirement, individual product or batches are required to
have a unique identification. Records are to be kept for product iden-
tification and traceability.
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PROCESS CONTROL - CLAUSE 4.9

This requirement specifies that construction and installation must be
carried out under controlled conditions. Controlled conditions include:

(i) documented work instructions defining the manner of construction
and installation, use of suitable construction and installation
equipment, suitable working environment, compliance with
reference standards/codes and project quality plan.

(i) monitoring and control of suitable construction methods and build-
ing materials characteristics during construction and installation.

(iii) approval of construction methods for mechanical & electrical
equipment.

(iv) criteria of workmanship in written standards or by means of
representative sample.

This requirement also specifies that any construction process, for
which the results cannot be fully verified by subsequent inspection
and testing and where processing deficiencies may become apparent
only after the product is in use. should employ continuous monitoring
1o ensure that the specified requirements are met.

INSPECTION AND TESTING - CLAUSE 4.10

This requirement specifies that incoming building materials,
mechanical & electrical equipment, in-progress building materials and
finished items shall be inspected and tested according to the project
quality plan or documented procedure to verify conformance to speci-
fication or defined criteria. In the case of urgent construction, building
materials and mechanical and electrical equipment shall be positively
identified and recorded in order to allow immediate recall in the event
of non-conformance to specified requirements.

Records of such inspection and testing shall be maintained to pro-
vide evidence that the product has met the defined criteria.
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INSPECTION, MEASURING AND TEST
EQUIPMENT - CLAUSE 4.11

This requirement specifies that all measuring and test equipment,
either owned by the construction company, on loan, or provided by
the customers must be controlled. calibrated and maintained. This is
to ensure that all measurements are consistent with the required meas-
urement capability. Inspection equipment includes test hardware such
as theodolite, dumpy level, measuring gauge, etc, which are required
to be checked for accuracy before use or at prescribed intervals. Cali-
brations carried out shall be traceable to national standards and in
accordance with documented procedures. Records of calibration must
be maintained.

INSPECTION AND TEST STATUS - CLAUSE 4.12

This requiremnent specifies that the inspection and test status of build-
ing materials and workmanship must be known through all the
construction company operations. Inspection and test status can be
indicated by using markings, labels or storage locations. The purpose
of this requirement is to prevent the inadvertent use of materials and
workmanship that have not passed the required inspection and test.

CONTROL OF NON-CONFORMING PRODUCTS -
CLAUSE 4.13

This requirement specifies that procedures are established and main-
tained to ensure that building materials and workmanship that do not
conform to specified requirements are prevented from use or installa-
tion. Non-conforming building materials and workmanship must be
clearly identified, documented, evaluated, segregated and held pending
disposal to prevent unauthorized use, shipment or mixing with good
building materials and workmanship.

All non-conforming building materials and workmanship shall be
reviewed by authorized personnel in accordance with documented
procedures so that a decision can be made to rework, accept under
concession, regrade or reject.
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CORRECTIVE AND PREVENTIVE ACTION -
CLAUSE 4.14

This is a key requirement for providing Quality Systems improvement.
It requires procedures to be established and maintained to:

G

investigate the cause of problems and carry out necessary
corrective action to prevent recurrence.

(i) analyze all construction methods, quality records and customer
complaints to eliminate the potential causes of problems.

(iii) initiate preventive action to deal with the problems.
(iv) maintain procedures in response to corrective action taken.

(v) implement and record changes in procedures resulting from
corrective action.

HANDLING, STORAGE, PACKAGING,
PRESERVATION AND DELIVERY - CLAUSE 4.15

This requirement specifies that procedures must be established and
maintained for handling, storage. packaging and delivery of the
building materials, mechanical and electrical equipment and precast
CO]HP()HC“[S.

The procedures must prevent damage or deterioration to building
materials, mechanical and electrical equipment and precast compo-
nents during handling, storage or delivery. An appropriate method for
authorizing receipt and despatch to and from storage area must be
established.

QUALITY RECORDS - CLAUSE 4.16

This requirement specifies that records pertaining to quality must be
maintained to demonstrate achievement of the required quality and the
effective operation of the Quality Systems.

Procedures must be established and maintained for the identifica-
tion, collection, indexing, filing. storage, maintenance and disposition
of quality records. Records must be easily retrievable and kept for a
predetermined period of time.
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INTERNAL QUALITY AUDIT - CLAUSE 4.17

This requirement specifies that a system of planned internal audits
must be carried out to verify whether quality activities comply with
planned arrangements and to determine the effectiveness of the Quality
Systems.

The results of the audit must be documented and brought to the
person responsible. Corrective action must be taken to address the
deficiencies found by the audit.

TRAINING - CLAUSE 4.18

This requirement specifies that procedures must be established and
maintained to identify the training needs of personnel performing
activities affecting quality. Records of training must be kept and
maintained.

SERVICING - CLAUSE 4.19

This requirement specifies that procedures must be established and
maintained under the defect liability period, if specified in a contract,
to ensure that service provided meets specified requirements.

STATISTICAL TECHNIQUES — CLAUSE 4.20

Where appropriate, this requirement specifies the identification of
suitable statistical techniques to verify the acceptability of process
capability and product characteristics.
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Management Responsibility

INTRODUCTION

This chapter describes the means by which the construction company
acknowledges its commitment to quality through the provision of a
quality policy statement; the definition and specification of individual
management responsibilities; and the operation of a regular quality
systems review.

QUALITY POLICY

The quality policy statement defines the company’s quality mission
and objectives. It is the means by which the company communicates
to the company's workforce, to the clients and to the world at large
of the company’s commitment to quality. The quality policy statement
should be signed by the Managing Director or Chief Executive Officer
and incorporated within the quality policy manual. Copies of the qual-
ity policy statement should be prominently displayed at the workplace
including all work sites. The quality policy statement should also be
incorporated in all training programmes to the employees.

ORGANIZATION

An organization chart showing functional relationships and area of
authority and responsibility should be maintained. Job descriptions for
all personnel who manage, perform and verify work affecting the qual-
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Chapter 4: Management Responsibility 31

ity of works and services should be clearly specified. Samples of office
and site organization charts are shown in Figures 4.1 and 4.2.

RESPONSIBILITY AND AUTHORITY

A summary of the responsibility and authority of the key personnel
is given below:

MANAGING DIRECTOR

Reports to the Board of Directors for planning, co-ordinating and
directing the company’s operations including Project Management,
Accounting and General Administration and maintenance of a Quality
Management System.

GENERAL MANAGER

Reports to the Managing Director for the preparation of Tenders, Pro-
ject Implementation, Contracts Administration, Purchasing, Personnel
and Administration as well as day-to-day operations.

PROJECT CO-ORDINATOR

Reports to the General Manager for the implementation of projects
including Planning and Co-ordinating. Co-ordinates with the Contracts
Department and site teams (o ensure projects progress on time and
meet employer’s representative or consultants requirement.

CONTRACT MANAGER

Reports to the General Manager for contractual matter such as ap-
pointment of sub-contractors, issues and re-issues of insurance and
bonds to company and nominated sub-contractors as well as handling
contractual claims.



k43

MANAGING
DIRECTOR

QUALITY
ASSURANCE
DEPARTMENT
GENERAL
MANAGER
ACCOUNTANT CONTRACT PROJECT ADMINISTRATIVE PURCHASING TENDER
DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT

Figure 4.1 Office Organization Chart

@
Q
m
8
g
2
-
El
g
E
o
&
g
g
g
a
g
8
g
S
3
2
2
2
2
o
=
&
&
E
E}
s
5
3
g
3
g
2
5




MANAGING
DIRECTOR

OUALITY
ASSURANCE
MANAGES
GENERAL
MANAGER

PROJECT
| co-oromaToR

Auliqisuodsay wasbeueyy p sadeyy

OFFICER o SURVEYOR CO-ORDINATOR BECURITY
smucrons || "SGicons | | coonmaron | | contaoen | | STy aunos

STOREKEEPER

Figure 4.2 Office Organization Chart

€€




34 IS0 9002 in the Malaysian Construction Industry: Guide and Implementation

QUALITY ASSURANCE MANAGER

Reports to the Managing Director for the development and mainte-
nance of the company’s Quality Management Systems. Carries out
regular internal quality audits.

ACCOUNTANT

Reports to the General Manager for financial and accounting functions.

ADMINISTRATION OFFICER

Reports to the General Manager for all administrative matters.

TENDER MANAGER

Reports to the General Manager for the timely preparation and com-
pletion of tenders. This includes approving tendering rates and any
specific requirements such as identifying the need for a Project Quality
Plan.

MATERIAL PURCHASING OFFICER

Reports to the General Manager for Purchasing, Sourcing and Selec-
tion of ‘requirements at the construction sites’. He shall ensure that
suppliers maintain a Quality M. Systems which is compat-
ible with the service they supply to the Company.

PERSONNEL OFFICER

Reports to the General Manager for the recruitment of personnel and
all related matters.

ALLOCATION OF RESOURCES

Company should provide adequate resources and trained personnel for
verification of construction activities, so that where verification is re-
quired either as a project or contractual requirement, this can be met
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and maintained. The quality management systems should be regularly
reviewed to ensure compliance and effectiveness.

Personnel who carry out verification of construction activities
should be independent of the areas being verified. They should be
provided with adequate training to carry out their responsibilities.
Work carried out by Project Managers and Contract Officers is verified
by upward delegation.

MANAGEMENT REPRESENTATIVE

The Quality Assurance Manager is appointed by the management as
the management representative for the Quality Systems. The Quality
Assurance Manager should be given the necessary authority and re-
sponsibility to ensure the effective operation of the Quality Systems
and that the requirements of 1SO 9002 are met and maintained.

MANAGEMENT REVIEW

The Quality Systems should be reviewed at least once a year by the
Quality Assurance Manager. The main purpose of the review is to
assess the effectiveness of the system and to determine whether any
changes in procedures, construction methods or philosophy are con-
sidered necessary to meet current and future needs. The review should
be minuted and record maintained. The annual Quality Systems review
should be held by the Managing Director with all the Heads of De-
partments. The Quality Assurance Manager should prepare the agenda
which may include but not be limited to:

(i) Documentation review

(ii) Internal audit and external audit schedule
(iii) Outstanding audit findings

(iv) Customer complaints

(v) Awareness training of the Quality Systems
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INTRODUCTION

This chapter describes the documentation required for a Quality Sys-
tems. The Quality Assurance Manager is responsible for the develop-
ment and maintenance of the Quality Systems Documentation. The
levels of Quality Systems Documentation are divided into quality
manual, work procedure, work instruction and project quality plan
respectively.

LEVEL OF DOCUMENTATION
Level 1 — Quality Manual (QM)

The Quality Manual describes the company's overall Quality Systems
in compliance with ISO 9002 requirements. The Quality Manual should
consist of the company background in terms of its business activities,
organization chart, quality policy, objective, a brief description of the
company commitment for each of the elements of ISO 9000. The
Quality Manual should be classified as controlled copy for the purposes
of updating and revision. An uncontrolled copy of this Quality Manual
can be distributed to clients or potential clients if required.

LEVEL 2 — Work Procedure (WP)

This document describes in further details the procedures covering
cach element of the Quality Systems. The procedures should be a
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controlled document and should not be made available to parties out-
side the organization,

Work Procedures should be written base on the following heading:

Introduction

To state the objective or intention of the document.

Scope

To define the area, department, group or personnel to which the work
procedure applies. The scope of each work procedure should not con-
tain more than one subject unless it is difficult to separate two or more
related subjects.

Responsibility

To specify the responsibilities of those involved in the execution of
the work procedure and those responsible for ensuring its effective
implementation.

Procedure

To describe in detail the steps required in order to meet the require-
ments of the objectivity of the work procedure.

Reference

To state documents (with reference numbers) that have a bearing on
the activities within the work procedure.

The extent of the detail content to be included in each work proce-
dure should be limited to those necessary to ensure that the objective
and requirements of the quality manual are met. Work Procedures
should be specific enough to ensure the proper execution by the des-
ignated personnel. Detail instruction, e.g. how to operate or calibrate
an equipment and what to inspect for each work should be defined in
the respective work instruction.




38 IS0 9002 in the Malaysian Construction Industry: Guide and Implementation

Words used should be simple, clear and specific. Flow charts should
be provided where applicable for quick reference.

LEVEL 3 — Work Instruction (WI)

This is a specific work instruction issued for carrying out specific jobs
oractivities. Work instruction can be in the form of written instructions
or checklist. They can be issued and controlled by the managers who
prepared them. An example of a written instruction for Contract Di-
vision is shown in Example 5.1.

Example 5.1 An Example of A Written Work Instruction

(a) Awarding of Contracts To Sub-contractors
Quantity Surveyor should check with the Project Manager if they have
any preference for a particular mode of tender award for the purpose
of ensuring a smooth running of the progress of works on site.
Quantity Surveyor may request the programme chart, if available, from
the Project Manager for the preparation of the Award of
Sub-Contractors Schedule.

Quantity Surveyor to request names of sub-contractors that participated
in tender from Tender Manager and any recommendation from the
Managing Director. General Manager and Project Co-ordinator.

Quantity Surveyor to cross-reference the recommended names with the
list of approved sub-contractors for compliance with the ISO 9002
requirements and if the names have not been approved. to request
details from the named sub-contractor for evaluation and approval by
the Quality Assurance Manager. Quantity Surveyor to call for tender
from at least three sub-contractors.

Quantity Surveyor to carry out tender assessment with particular
reference to the basis of sub-contractor’s guotation and if any rate is
too low or too high.

Tender negotiations, if required, will be held with the shortlisted

Chapter

tenderers. This negotiation would be led by the General Manager or
Contract Manager. Other interested parties. if attending such
negotiation, shall be on an observer role only and shall not interfere
with the negotiation process.

Quantity Surveyor to discuss on tender award with the Contract
Manager.
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Quantity Surveyor to prepare Tender Report and recommendation for
approval by General Manager and Managing Director. Prior 10
approval, the Quality Assurance Manager shall verify that the
sub-contractor is an approved sub-contractor.

Contract Manager to inform Project Manager on the successful
sub-contractor and the value of sub-contract.

Quantity Surveyor to prepare Letter of Award to successful tenderer
and copy to the Project Manager. A meeting shall be held to introduce
the sub-contractor 1o the Project Manager.

Quantity Surveyor to ensure submission of Performance Bond from
the sub-c s to ensure compli with the requi of
sub-contract

Quantity Surveyor to prepare Sub-contract Agreement based on
standard format used and altered to suit each individual sub-contract
requirements.

(b) Award of Nominated Sub-contractors
The Praject Co-ordinator is to inform the Contract Manager upon the
receipt of nomination from the client.

The Quantity Surveyor shall scrutinize the background of the
Nominated Sub-contractor and mtorm Project Co-ordinator of any
i ble objection on the

In the event of any objection. the Project Manager shall inform the
| client. If there is no objection. the General Manager shall sign the
Letter of Acceptance to the Nominated Sub-contractor and send out
the relevant letters.

The Project Manager shall ensure that the Nominated Sub-contractor
submits the Performance Bond. Workmen Compensation and
Contractor's All Risk Insurance to the Quantity Surveyor for vetting
prior to commencement of works.

Quantity Surveyor to follow up Nominated Sub-contractor A

 (prepared by client).

“Main Contract Requirement By The Client
pon the receipt of a copy of the Letter of Acceptance of Tender, the
wing shall be carried out by the Quantity Surveyor:
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If Advance Payment is allowed in the Coniract, the Quantity Surveyor
should submit a request to the Accountant for a Bank Guarantee for
Advance Payment.
Quantity Surveyor to call quotations for the insurance as required
under the contract and table a report to the Tender Board for the
approval of the procurement after the due diligence checks have been
made.
Upon the receipt of the Performance Bond and Advance Payment
Guarantee. the Accountant shall forward them to the Quantity
Surveyor who shall check to ensure that the format issued is correct.

Likewise when the Insurance Cover Notes and/or Policies are received.
the Quantity Surveyor shall check and verify.

Upon satisfactory verification, the Quantity Surveyor shall forward the
Performance Bond, Advance Payment Guarantee and Insurance Cover
Notes or Policies to the Project Co-ordinator.

The Project Department shall then submit the above-mentioned
documents to the client.

Likewise, work instruction can be written for specific trades. e.g.
concreting, checking of formwork, plastering, etc.

The important thing to remember while writing a work instruction
is the language used must be clear, simple and easy to understand in
order to prevent any ambiguity in instruction at the work place. There-
fore, there is no specific format of writing a work instruction.

Afterall, work instruction is written mainly for the supervisor or
operator to carry out Quality Control of the works.

LEVEL 4 — Project Quality Plans (PQP)

Project Quality Plans are prepared specifically to give additional in-
formation necessary to support the existing levels of quality systems
documentation. Project Quality Plans are widely needed in the con-
struction industry since every project is unique due to the different
design, customer expectation and construction methods.

The Project Quality Plans should be drawn up during the mobili-
zation stage for each new project based on the contract document,
construction drawings, specification, quality manual, work procedures
and work instructions.
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The contents of Project Quality Plans should consist of the following
particulars:

(a) Names and addresses of the owner, client representative and
consultants

(b
(c) Site layout plan

d

The scope of works

Master programme chart
(e) Project organization structure
(f) Job description of all the site staff

(g) List of approved sub-contractors and suppliers and the telephone
numbers

(h) Quality objective
i
G

(k) Request for inspection form

Inspection and test plans to verify all construction activities

Work instructions where applicable

) Contract information
(m) List of equipment used on site
(n) Construction method statement

In practice, Project Quality Plans are used in the following four
situations:

(8) Main requirements, specific to a project, supplementing the
Quality Systems.

(b) Changes to the Quality Systems imposed on a specific contract by
the client.

(€) Awareness training of contract (temporary) staff where their
numbers or nature of work could put the company's Quality
Systems at risk.
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(d) Complex projects where the Quality Systems has to be expanded.

A Project Quality Plan flow chart is as shown in Figure 5.1. An
example of a Project Quality Plan is as shown in Appendix VIIL

Contract staff should be encouraged to understand and adopt Com-
pany’s Quality Systems. However, the Project Manager or Site Quality
Co-ordinator may identify the need to produce a Project Quality Plan
or contract staff highlighting the Quality Systems elements important
to such staff.

Project Quality Plans are prepared by the Project Manager with the
assistance of the Site Quality Co-ordinator on site. If Project Quality
Plans are part of the contract, the Project Manager should ensure that
they are complied with, and included in his normal reporting to the
client. Where Project Quality Plans are specified, the issuer should
have controlled and uncontrolled distribution on a needs basis.

The Quality Assurance Manager or Site Quality Co-ordinator should
identify the parts of the project quality plan subject to change. He
should ensure that such changes and the parts of the Project Quality
Plan affected are documented for easy reference. He should also ensure
that these changes are revised where appropriate, expeditiously and
accurately. He should also attend to the distribution and records.

The Project Manager or Site Quality Co-ordinator should prepare
Project Quality Plans for contract staff where supervision for Quality
Assurance is made impossible for the maintenance of the Quality Sys-
tems. All such Project Quality Plans should be precise and *‘user-
friendly™". They should be subjected to document control with revision
service and distribution. The Site Quality Co-ordinator should prepare
and issue a Project Quality Plan as a Controlled Document. The client
may require adoption of a particular format.

The Site Quality Co-ordinator should scrutinize any **check’” points
for inspection as these can directly affect progress of work on site.
Where Inspection and Test Plans are to be approved by the client, the
plan should be endorsed *“In the event of non-attendance at a *‘check™
point, work should progress on expiry of the notice of the ‘“‘check™
point after further consultation with the Project Manager.

Chapter
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MAINTENANCE OF THE QUALITY SYSTEMS
DOCUMENTATION

A copy of Work Procedures, Work Instructions and Project Quality
Plans issued at the site office should be forwarded to the Quality As-
surance Manager for his approval. The Quality Assurance Manager
should ensure that such Work Procedures, Work Instructions and Pro-
ject Quality Plans are not in conflict with the existing Quality Systems
Documentation.

Distribution of the Quality Systems Documentation should be con-
trolled at source by maintaining a master distribution list. This is to
facilitate the deletion or inclusion of any amendments to the docu-
mentation later on. The maintenance of the Quality Systems Docu-
mentation can be achieved through awareness training, internal and
external audits, and document reviews of the system.
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Contract Review

INTRODUCTION

Contract review is an essential phase in a construction project. The
objective of the contract review is to ensure that all contractual re-
quirements can be met.

The contract document will normally consist of the construction
drawings, terms and conditions of the contract, specifications and Bill
of Quantities. In most instances, there will be an “‘or equivalent™
clause for the building materials requirement or methods of construc-
tion to be employed specified in the contract. However, usage of an
equivalent building materials or methods of construction are subject
to the approval of the consultants.

Most of the consultants will allow the usage of the latest construc-
tion methods or building materials provided that the proposal for the
alternative is sound and do not in any way affect the quality of the
finished product or affect the work programme of the project. Of
course, most consultants will prefer that no additional cost are incurred
as they have to work within the stipulated budget allocated to the
project by the client.

The advancement in construction technologies have not been tested
in time. Some of the defects are due to the latent defect which can
only be shown after a long period of time. Therefore. it is important
for the project teams to look into the above concerns through the proc-
ess of contract review.
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Contract review covers the two critical stages of pre tender and post
tender review.

PRE TENDER REVIEW

This involves the review of tender documents to ensure that tenders
prepared are complete, well defined and properly documented before
submission. Pre tender review is done when a tender or job opportunity
arises and after a decision is made to participate in the tender.

On identifying a tender opportunity or on receiving an invitation to
tender, the company shall conduct a pre tender review to arrive at a
decision as to whether to tender or otherwise base on the following
factors:

(i) Company’s technical capabilities and resources to execute the
proposed work

(ii) Tender Department’s capacity to prepare the tender

The tender document should provide information for computing
estimation for the tender. In the event of any discrepancies in the
information provided or where queries arise or where additional in-
formation are required, the Tender Manager should clarify with the
client and consultant. Any meetings arranged for the clarification of
the ambiguities of the tender document with the client and consultant
should be minuted for record purposes.

The scope of work should be clearly stated by the Tender Manager
and verified by the General Manager before submission of a tender.
The Quality Systems should be included in any tender estimation.

However, for certain situation where quality requirements differ
from the existing Quality Systems. a project quality plan should be
prepared by the Project Manager and verified by the Quality Assur-
ance Manager, who should inform the General Manager of any cost
implications. A sample of pre tender review form is shown in
Appendix VI.

Chapter €

POST

Upon r
there sl
the con
contrac
method
require
support
review
and dec
are goi
drawin
corded

Such
of time
margin:
comple

Essel

(a) Mol
(b) Spe
~(e) Cor
(d) Bui



tation

post

ders
Hfore
mity

n to
ata
ving

« the

iting

the
lin-
| the
n of
ltant

ager
ider.

liffer
d be
ssur-
cost
o in

Chapter 6: Contract Review 47

POST TENDER REVIEW

Upon receipt of letter of award and before physical possession of site,
there should be a post tender review meeting to review all aspects of
the construction drawings, specification, terms and conditions of the
contract, scope of works, design aspect, work programme and the
methods of construction in order that all parties understand the
requirements of the contract. The Project Manager and his team of
support site staff should attend the post tender review meeting. This
review meeting should examine the whole contract document in detail
and decide exactly what building materials and construction methods
are going to be used in the project. Any deviation from the construction
drawings and specifications in the contract document should be re-
corded and the consultant’s approval obtained.

Such review is essential to control any wastage of materials and loss
of time during the implementation of the project. The builder's profit
margins are very much dependent on the ability of the project team to
complete the project according to contract requirement efficiently.

Essentially. the post tender review shall look into areas as follows:

(a) Mobilization and site facilities review
(b) Specification review

(c) Construction methods review

(d) Building materials review

() Plant and machinery review

I‘L(ﬁ Construction drawings review

A sample of post tender review form is shown in Appendix VIL
1

[OBILIZATION AND SITE FACILITIES REVIEW

'
Mobilization of site facilities normally requires careful planning as to
‘the exact location of site office, consultant office, canteen, toilet, stor-
‘age yards and the tower crane. A well planned site mobilization will
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allow the builder to save a substantial cost before the project gets
started. At the same time, all the set-up of the site facilities should be
interrelated to ensure efficient site operation while implementation is
carried out on the project. Therefore, it is imperative that the builder
should have a conducive site facilities for proper performance of his
site staff.

SPECIFICATION REVIEW

In a contract document, specifications are normally divided into vari-
ous sections depending on the types of works required to be accom-
plished by the builder. In order to prevent any misunderstanding by
the site staff, the Project Manager should conduct a project specifica-
tion review meeting with all parties involved so as to clarify any am-
biguities in the specifications which will adversely affect the progress
of work on site.

The specification review should also be attended by the sub-
contractors and nominated sub-contractors since they may offer the very
much needed specialist point of views. Usually. comments on specifi-
cation of items are noted for follow-up clarification with the consultants.

CONSTRUCTION METHODS REVIEW

The methods of construction use in the project to accomplish the spe-
cific works should be reviewed in detail. In turn, the sub-contractors
and nominated sub-contractors should review their methods of con-
struction. This review may prevent materials wastage and time loss
as the sub-contractors or nominated sub-contractors who are using
outdated building technology become aware of more advanced meth-
ods of construction to accomplish a better quality product. The bottom
line for an efficient building technology is to enable the builder to
have a safer way of construction, high productivity, cost saving, better
quality, environment-friendly and less time to complete the project.

BUILDING MATERIALS REVIEW

Improved and innovative building materials are constantly available
in the global market. The Quality Assurance Manager should con-
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stantly keep in touch with such improved building materials. The usage
of improved building materials can result in better quality. lower price
and reduce time of installation and fixing at site. In conducting a build-
ing materials review, alternative building materials should be sug-
gested for comparative advantages analysis. The qualities of the build-
ing materials proposed should be recorded down so as to obtain ap-
proval of the consultants during the implementation of the project. In
a building materials review, all building materials used in the project
should also be reviewed at least once to prevent any future dispute,

PLANT AND MACHINERY REVIEW

All plant and machinery used in the project should be reviewed to
ensure a more productive use of the machinery. Normally the safety
system built in the machinery should be closely looked into to prevent
any untoward accidents at the site.

A machinery review will also enable deliberation and consideration
on alternate machinery that may be equal or better than the proposed
equipment used in the project.

CONSTRUCTION DRAWINGS REVIEW

Each sheet of construction drawings should be thoroughly reviewed
to familiarize all parties involved in the project. In most cases. con-
struction drawings discrepancies among the architectural, structural
‘and mechanical and electrical drawings can be discovered at an early
Stage of the construction process which means a substantial cost saving
to the project and better finished products.

~ Finally, all the above areas of post tender review normally possess
4 common objective, that is, to ensure that any deviation, amendment
u_)‘ﬁchanges in the contract document are properly recorded and inves-
t by the builder so as not to miss out any important aspect of the
%:I‘:; of work which is in conflict with the contractual requirements.
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Document Control

INTRODUCTION

The standard specifies that procedures are established to control all
documents and data. The main objective of document control is to
ensure that all documents and data are properly identified and labelled
to prevent wrong use and the loss of important documents and data.
Document control which covers all aspects of documentation should
extend to all documents which may have a material effect on the qual-
ity system.

Documents and data that are subjected to control in the construction
industry are the construction drawings, contract documents, technical
correspondence between the contractor and the consultants, construc-
tion drawings issued to sub-contractors, shop drawings prepared by
nominated sub-contractors, quality manual, work procedure, work in-
struction, project quality plan, inspection and test record, calibration
of equipment records, specification, etc.

It is the responsibility of the officer who initiates a document to
adhere (o the principles of document control. Changes to the document
must be reviewed and approved by the same authorized personnel.

The Quality Assurance Manager should ensure that procedures for
document control are strictly adhered to. Hence, a copy of all docu-
ments issued and any follow-up amendments should be submitted to
the Quality Assurance Manager for his approval. A document control
flow chart is as shown in Figure 7.2.

Chapter 7:

RESP(

It is the
ment ar
docume
trieval,

where a

DOCL
:The ori



Chapter 7: Document Control 51

RESPONSIBILITY

Itis the responsibility of the Contract Department, the Tender Depart-
ment and the Project Management Department to initiate detailed
document control procedures for identification, traceability, easy re-
trieval, revision, distribution and records for contracts and projects
where a need is identified in the project quality plan.

DOCUMENT ORIGINATION/APPROVAL

The originator may raise a document change request (DCR) using a
DCR form (and fill in all the relevant information on the DCR). A
sample copy of a DCR form is as shown in Figure 7.1.

The DCR (where utilized) together with the said document is sent
for approval by the relevant Division Manager. After approval, the
said document and completed DCR form [where utilized] should be
sent to the Quality Assurance Department. A master listing of all the
documents in the Quality Assurance Department with the revision
number should be maintained by the document control clerk. The
document control clerk can make copies and distribute the approved
document to the respective relevant department.

DOCUMENT REQUISITION

A document can be requested from the document control clerk using
a Document Requisition Form (DRF) approved by the relevant de-
partment manager. Document Requisition Form is used to request for
the following documents:

(2) Quality Systems Documents
(b) All the relevant standards, e.g. Malaysian Standard, British

Standard and Australian Standard, etc.

The issue or distribution of documents which are termed ‘Controlled
Document” should be properly recorded to facilitate the issue of up-
dated copies and the withdrawal of obsolete copies in the future.
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DOCUMENT CHANGE REQUEST FORM (D.C.R.)

Chapter

Please phase your ideas and suggestions:

Reasons:

Name/Designation

Signature/Date

Project Site/Company

Comments:

STANDARD WEADER

Received by:

Dept. Manager/Name

Signature/Date

Project Site

Replies/Follow-up Actions:

Follow-up By:

Manager

Comments:

Quality Assurance

Signature/Date

Authorised By:

Director/Name

Signature/Date J

Figure 7.1 DCR Form
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Chapter
SUPERSEDED DOCUMENTS Incc
To ensure that only the current version of a particular document is ;;6:1]}3
used, it is advisable for the document control clerk to collect and » u 3
destroy all previous copies of the document before issuing the updated o :; :J
version of the said document. Copies of these superseded documents In
kept for reference purposes should be stamped **Superseded™. nd 52
REVIEW OF DOCUMENTS COM
Department manager should regularly review all documents under his |
PO 2 e L On cor
jurisdiction for suitability of use. Department manager may instruct dated.”
the originator of the document to update the document which is no ; f:i(

longer suitable for use.

SERVICE DOCUMENTATION

Incoming documentation concerning contracts, tenders and projects
should be stamped with a distribution stamp and circulate where
appropriate.

Requests for action and confirmation of action taken should be
shown by initials and date on the document. Where copies of the
document have been taken, the person who initials one copy should
ensure other copies do not detract information. An administrative of-
ficer is to carry out reconciliation exercise between head office and
site of all documents on a monthly basis.

All incoming documents must be properly filed. Fax copies should
be copied to prevent fading of records. Copies of all outgoing docu-
mentation should be kept in the relevant file.

Incoming and outgoing drawings should be recorded and updated
on a master list by the receiver. The receiver should ensure at least
one copy of superseded drawings is endorsed accordingly and the rest
are to be destroyed. The issue and approval of drawings with the date
and revision status should be on each drawing.

On site, a set of master drawings should be kept in the office. All
drawings held by the sub-contractor should be retrieved before any
amended drawings are issued out to the respective sub-contractor.
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Incoming project related mail at head office should be recorded on
receipt and verified by the respective head of department. No originals
should be removed from the head office files unless a photostated
copy is made to record the mail after which the original document
must be put back in the relevant files.

Incoming project related mail at site should be recorded on receipt
and verified by the Project Manager.

COMPLETION OF ACTION

~ On completion of an action, the document should be initialled and

dated. The document can then go to the respective file unless the issuer
specifically requires its return to verify that action has been completed.

PROJECT IDENTIFICATION

Documents can be identified according to project titles. Preferably,
the filing system should permit easy retrieval of all files. A sample of
document control forms is as shown in Appendix IV.



3

Purchasing And Customer
Supplied Products

INTRODUCTION

As stated in Clause 4.6, the performance of sub-contractors and sup-
pliers must be monitored to ensure their effectiveness. This chapter
describes the way in which sub-contractors” and suppliers’ ability to
meet stated requirements are reviewed, assessed and audited. An ap-
proved list of sub-contractors and suppliers is a list that has been
approved by the Quality Assurance Manager based on the evaluation
form and other relevant information submitted by the contract, project
and purchasing departments.

The Quality Assurance Manager should be responsible to ensure
that all sub-contractors and suppliers are reviewed at least once a year.
A standard evaluation form can be used for this purpose.

SCHEDULE

The Quality Assurance Manager shall prepare a yearly schedule of
sub-contractors or suppliers to be audited. A copy of this schedule
should be submitted to all Heads of Department.

The Quality Assurance Manager shall appoint an auditor or a team
for each of the audits to be carried out.
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STANDARD EVALUATION FORM FOR
SUB-CONTRACTORS AND SUPPLIERS

For the purpose of evaluating the performance of sub-contractors, a
standard evaluation form can be used (see Figure 8.1). The sub-
contractor’s performance can be measured based on the overall score
tabulated during the audit. The nominated auditor shall make the ap-
propriate recommendation to the Quality Assurance Manager based
on the overall score tabulated. In the case of sub-contractors which
have been classified under the poor category, the Quality Assurance
Wﬂnagcr should refer to the Managing Director before the sub-con-
ractors are deleted from the approved list of sub-contractors.

- Inthe case of suppliers, a standard evaluation form can also be used
(see Figure 8.2) for the purpose of review. A review similar to that
‘}fm sub-contractor’s audit can be carried out.

J For labour or labour and material sub-contractors, the Contract Man-
ager shall be responsible for providing the following information to
the Quality Assurance Manager for approval:

(a) Memorandum and Articles of Association
) Financial status for the recent year (one year only)
(¢) Record for the past five to ten years' projects

(d) If it is existing sub-contractors and suppliers under the approved
list, standard evaluation form should be attached together with the
above documents

€) If it is a new labour or labour and material sub-contractors, a
company search on the background of the company are normally
required by the Quality Assurance Manager

For material suppliers, the Purchasing Officer shall be responsible
providing the following information to the Quality Assurance Man-
for approval:

Relevant test certificate from the manufacturer and necessary
technical catalogue to counter-check with the contract specification
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Figure 8.1 Sub-Contractor Evaluation Form
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(b) If it is existing suppliers under the approved list, an evaluation
form should be attached together with the above documents

APPROVED LIST OF SUB-CONTRACTORS AND
SUPPLIERS

Sub-contractors and suppliers should be classified in the approved list
through an initial assessment by the contract and purchasing depart-
ment based on their abilities to fulfill the customer needs. The inclu-
sion of the sub-contractors and suppliers in the approved list is the
responsibility of the Quality Assurance Manager.

The Quality Assurance Manager shall maintain an approved list of
sub-contractors and suppliers as below.

The approved list shall consist of the sub-contractors and suppliers
who have proven record that they have:

(a) a Quality Systems based on ISO 9002

(b) met the customer’s Project Quality Plan requirement

(c) where applicable to the work, all or part of the following:
(i) For Sub-contractors

— a Quality Assurance System which is compatible with the
customer’s

— effective supervision of works on site

ability to co-ordinate with the main contractors
— ability to perform work to the main contractor programme

— safety system that satisfied the Occupational Safety and
Health Act 514, 1994

— control of non-conformance of works

- speedy corrective action to rectify all non-conformance of
works

— document and record control
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Figure 8.2 Supplier Evaluation Form
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— control of material wastage

calibration of all measuring and test equipment
— good and clean housekeeping
— skilful workforce
— sound financial status if possible
(ii) For suppliers who have a proven track record such as:

— performance to delivery schedule

|

safe delivery of materials

I

protection against damage for supplied goods
— control of non-conformance goods

— speedy corrective action as and when requested by the
customer

1

co-ordination with the main contractors

— product certification by the approved authorities

1

ability to provide an alternative sourcing for materials

Sub-contractors and suppliers who have previously given satis-
factory service can be approved for that type of service again. The
approved list of sub-contractors and suppliers should be reviewed at
the management review or contract review. The approved list of sub-
contractors and suppliers should be categorized under the limitation
of certain range of contract sum depending on the financial status, past
and present records of respective sub-contractors and suppliers. An
example of approved supplier flow chart is as shown in Figure 8.4.

SUMMARY

The Quality Assurance Manager shall prepare a yearly summary of
all the audit carried out on the sub-contractors and suppliers and a
copy of this summary shall be forwarded to the Managing Director
for his information and action. As part of the auditing procedures, the

Chapter 8:
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quality systems documentation should be reviewed to determine com-
patibility with the objectives of the business and continued compliance
with national and other quality standards.

PURCHASES OF MATERIALS AND SERVICES

Material requisition form will be raised by the project staff or site
Quantity Surveyor and approved by the Project Manager. At Head
Office Level, material requisition forms are raised by the respective
department and approved by department heads. A copy of material
requisition form must be kept by the site personnel and two copies
sent to the Purchasing Department. For Head Office purchases, all the
three copies of materials requisition form will be kept at the Purchasing
Department.

Upon receiving the material requisition form, the purchasing clerk
or officer will check the urgency of the requisition with the Site Quan-
tity Surveyor and cross-reference the quantity and quality requested
- with the budgeted quantity and quality and determine whether the
purchases is for own use or the purchases are to be made on behalf
of sub-contractors.

Purchasing clerk will raise the purchase order for all approved req-
uisitions of material and attached the material requisition form with
the purchase order for approval by the Project Manager. After ap-
proval, the purchase order will be forwarded to the supplier. A copy
of the purchase order will be filed into individual files.

Supplier will send in the requested goods together with a delivery
order. The goods inwards will be checked by the Material Controller
~and the delivery order will be signed upon receipt. The Material Con-
ftroller will state whether the purchase are on behalf of the sub-con-
tractors on the delivery order itself. All the delivery orders should be
orsed by the Project Manager for control purposes. A photocopy
of the delivery order will be made and filed by the Material Controller.
Goods received notes will be raised by Material Controller and the
ctive delivery order and goods received notes will be sent to the
Office Purchasing Department. A copy of goods received notes
is kept at site. The goods received notes served as a despatch list and
as a proof for documents passed to Head Office. An example of pur-
asing flow chart is as shown in Figures 8.3 and 8.5.
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URGENT SITE PURCHASE

Guidelines should be provided when critical machinery spare parts,
equipment and building materials are purchased on site in cases of
urgency. However, cement, reinforcement and formwork are excluded
from urgent purchase as these items are normally bought in bulk quan-
fities by the Purchasing Department. Where purchases are made in an
urgent situation, the purchaser is responsible for preparing the requi-
sition of material form. They should request for a purchase order
‘mumber retrospectively where applicable through telephone call to the
Purchasing Officer.

Also, the sub-contractors or suppliers should be recorded in the
approved list. This implies that the work of the sub-contractors and
suppliers will come under close scrutiny at all times. The Purchasing
Department should be informed of the nature of any purchase. Details
of the purchase should be entered on the Purchase Order and signed by
Project Manager. When in doubt, an immediate evaluation should
be carried out by the Material Controller to ensure the urgent purchase
‘comply with the specifications required in the contract. Any staff who
1 es an urgent purchase should use due diligence and ask for infor-
n before taking such an action. He should be required to take
tive action in the event of a non-conformance. An example of
tsite purchasing flow chart is as shown in Figure 8.6.
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(a) Free Issue Items

Where the customer supplies “'Free Issue’ items for inclusion in
the project, the item shall be given the same care, attention and
protection as an item under the control of the main contractor. If
the *“Free Issue™ items do not come under the control of the main
contractor, the Project Manager should ensure sub-contractors are
advised accordingly. Any customer supplied item which is lost,
damaged or otherwise unsuitable for use, it should be recorded
and reported to the customer.

(b) Nominated Sub-contractors

Customer supplied item also covers nominated sub-contractor from
the customer. The customer should be advised if the nominated

sub-contractor fails to uphold a quality systems enforced by the
main contractor on site.

The Project Manager may resort to serving a non-conformance or
elect to adopt a project quality plan to the nominated sub-
contractors. In each case, he should advise the Quality Assurance
Manager accordingly.
(c) Nominated Suppliers

Customers may specify certain building materials or components
to be supplied by them or their designated suppliers. The project
team should familiarize themselves with the specifications of the
building materials. The Project Manager should assign the Material
Controller to take charge of handling the building Material, The
quality and quantity should be checked against specifications and
delivery orders. Building materials not conforming to
specifications including inconsistency in colours, shades or sizes
should be notified to the customer by the Project Manager.
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Process Control

INTRODUCTION

This chapter describes the work site procedures and Head Office sup-
port functions from the commencement of a project until completion
to ensure that construction are carried out under controlled condition
as specified under Clause 4.9.

This procedure covers physical construction:
(a) Civil and structural work
(b) Quality control on site

(c) Architectural, Mechanical and Electrical Works

RESPONSIBILITIES

Job responsibility of site staff can be summarized as follows:

Project Manager

— Reports to Project Co-ordinator

— Checks on quality of work and also safety at site

— Arranges all site facilities before commencement of work

— Liaises with Clients and Consultants
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~ Implementation of Quality Control Procedures

- Attends all clients and consultants meetings

- Prepares and submits master work programme to client
- Conducts regular sub-contractors and suppliers meetings
- Monitors performance of sub-contractors

- Head of site administration

- Monitors progress of work and cash flow

- Leads a team of Engineers, Quantity Surveyors, Land Surveyors,
Site Quality Co-ordinator and Supervisor in implementation of the
project

Quantity Surveyor
~ Reports to Project Manager
Prepares progress payment claims and variation orders

Assists Project Manager in the preparation of material schedule and

cash flow

Verification of material requisition

- Advises Project Manager on contractual matters
:

‘Prepares sub-contractors payment certificates

‘Attends monthly progress meeting organized by the client's
representative

Engineer

Reports to Project Manager

rvision and co-ordination of site work
ing quality work by sub-contractors

ists Project Manager in planning and monitoring
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— Liaises with consultants

_ Advises sub-contractor on technical matters

— Document control

_ Relates all instruction from Project Manager to sub-contractors
— Maintains daily progress report

_ Attends meetings where required

Quality Control Inspector
— Develops. maintains and improves the quality management system

— Reports to Quality Assurance Manager on matters relating to quality
systems

— Reports to Project Manager

Mechanical and Electrical Engineer
— Reports to Project Manager
_ Co-ordination of Mechanical & Electrical works

— Liaises with Mechanical & Electrical Clerk-Of-Works to ensuring
quality of work

Material Controller
— Reports to Procurement Officer
— In charge of material delivery, storage and usage

_ Assisting Procurement Officer in monitoring materials wastage
control

— Material requisition
— Compiling records of material received

_ Feedback to Head Office on status of materials

Chapter 9
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Safety/Health Officer

- Advises Project Manager on safety construction regulations, health
and safety at work

- Practises relevant safety matters

- Promotes safe conduct of work, ensures personnel protection
equipment is worn, improves existing method of working

— Ensures that fire precaution equipment and first aid kit are readily
available

- Determines the cause of any accident and recommends means of
prevention

— Observes and rectifies any unusual or hazardous construction
method

tant Quantity Surveyor

- Reports to Quantity Surveyor

Assists Project Quantity Surveyor

- Preparation of sub-contractors’ payment certificates
- Preparation of material schedule and cash flow

Taking-Off quantities/site measurements

tectural Co-ordinator

- Reports to Project Manager

- Mobilization, organization, co-ordination of all architectural
activities

- Ensures quality of work

- Guides architectural supervisors on architectural works
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Civil and Structural Supervisor
— Reports to Site Engineer
— Supervision and co-ordination of civil and structural works

— Ensures quality of work

Surveyor

— Sets out the project boundary, building alignment, etc
— Checks levels

— Prepares as built drawings

— Co-ordinates external works

— Liaises with consultants on any setting out discrepancies

Administrative Officer
— Assists Project Manager on all site administrative matters
— Prepares minute of meetings

— Liaises with Head Office Administrative Department

Store Keeper
— Assists Material Controller

— Checks, records, unloads and delivery of material

Clerk

— Reports to Administrative Officer
— Reception

- Typist

— Documentation

Chapter
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Civil and Structural Works

The Project Manager should set up the organization to carry out the
day-to-day work on site. In this respect he requires the support of Head
Office and site staff allocated to him. The Quality Systems should be
‘imp]emenled and a Project Quality Plan prepared by the Site Quality
 Co-ordinator for approval by the Quality Assurance Manager.

- The Project Manager should establish work instructions based on
the scope of works specified in the contract document and request for
inspection forms required on his particular site. This will be included
in the Project Quality Plans by the Site Quality Co-ordinator. This
itimu.memalion should form a database to be maintained by the Quality
"Assurance Manager. Any new request for inspection forms issued
should be recorded and forwarded to the Quality Assurance Manager
for future projects.

~ Request for inspection forms should also be used to meet the re-
quirements of the public works department and any other statutory
#quiremen(s as and when these come into force.

_ In the execution of work, the Project Manager and his staff should
also maintain a monitoring and recording role for the client. The need
work instructions and request for inspection forms may be initiated
any stage or may be imposed by the client. Such documentation
can be used to control the progress of work on site.

The issue of work instructions and request for inspection forms
d be controlled and included in the Project Quality Plans. The
t Quality Plans then become the site first level document
(equating to the Quality Manual) which will be used as the main
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In the absence of any site staff, delegation of works should be carried
out by the Project Manager unless this is given in a documented Work
Instructions. The Project Manager should ensure that the instructions
received from the client are forwarded to the sub-contractors. He should
also ensure that the Construction Method is maintained and effective;
and the request for inspection records are properly maintained.

Documented Work Instructions to site support staff should be ini-
tialled and dated by the staff concerned on completion of the work
involved. Copies of work instructions issued for information only need
not be endorsed. As built drawings should be initialled and dated in
a similar manner to verify work completed.

Sub-contractor’s progress payments should be made at the specified
times and should be verified within one week of receipt of the state-
ment of claim by the Site Quantity Surveyor. The Site Quantity Sur-
veyor should carry out a site evaluation and make the necessary ad-
justments which should be approved by the Project Manager before
submission to the Project Co-ordinator.

The progress payment certificate should be endorsed by the Project
Co-ordinator and approved by the General Manager before submission
to Accounts Department for payment.

Site Quantity Surveyor should prepare the interim payment claims
and submit to the employer’s representative at the specified times for
approval.

Variation orders approved by the Superintendent Officer should be
prepared by the Quantity Surveyor together with the interim payment
claims before submission to the consultants by the Project Manager.

QUALITY CONTROL ON SITE

When materials are purchased. the quality is controlled by the Material
Controller on site. The proper handling and storage of materials are
supervised by the Material Controller upon unloading to avoid damage
and wastage. To produce quality work, the correct use of plant and
machinery is incorporated into the Construction Methods. During con-
struction, the quality of all works are monitored to ensure results are
within contract specifications and any non-conforming works are iden-
tified and rectified. The measuring instruments (level, theodolite,
weighing machines) and test equipment (rebound hammer) are prop-
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‘erly maintained and calibrated if required. The responsibility of the
Project M includes impl. ing the Project Quality Plans with
assistance from the Site Quality Co-ordinator. Periodic meetings are
conducted on site to discuss Construction Methods and analysis to
think of better methods of carrying out their tasks.

All site staff are encouraged to think and search for the best value
for money alternative (value engineering) and having found a better
alternative, proceed to implement the alternative. In special construc-
tion works like welding and non-destructive testing, where the quality
cannot be verified fully by visual inspection, specimen testing should
be carried out. Continuous monitoring of conformance to procedures
and adequacy of Construction Methods are followed to ensure service
quality. Any changes in the contract as a result of Variation Orders,
. Addition or Omission should be followed up by Project Managers.
fore handing over, the Project Team should ensure that the con-
siucted works are of quality required by the client prior to handing

flechanical and electrical sub-contracted work and architectural fit-
are considered as below:

) Specified by the client or Superintendent Officer

Submitted for approval by client

Quality Assurance Manager and the Site Quality Co-ordinators
nsible for the listing of approved sub-contractors and suppliers.
he Purchasing Officer is responsible for purchases up to the point
livery. He should ensure that specifications are adhered to.
mples submitted by suppliers should be kept in the sample room
the Purchasing Officer.

hitectural supply items are received by the Material Controller.
e installation and fixing instructions of the architectural, mechanical
electrical fittings are examined by the Site Supervisors or the Site
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Engineers before installation are carried out on site. Site Engineer and
Site Supervisor should supervise works through the usage of work
instructions and record sheets.

Materials received on site should be documented or photographed
for records, particularly pertaining to:

(a) Quality and Quantity
(b) Specification and Condition
(c) Instruction for use (where applicable)

‘Where mock-ups are required by the client or Superintendent Officer,
the Site Supervisor should monitor work to:

(a) Approve the process installation & fixing

(b) Note any discrepancies and alternative solutions
(c) Ensure the mock-up reflects the finished work
(d) Note variations from specifications

On finished work, the Site Supervisors should ensure workmanship
meets the requirements as agreed to, during mock-up trials. Sub-
contractors should supply controlled issues of shop drawings, where
applicable.

Free issue items should receive the same care and attention as those
supplied by the Company.

‘Where architectural supply items involve nominated sub-contractors,
the client should be advised if the sub-contractors fails to conform to
or is not compatible with the Company’s Quality Systems.

Mechanical & Electrical Sub-contractors’ works which are classi-
fied in the approved list will require co-ordination with other trades,
e.g. mechanical & electrical sub-contractors should be informed of
concrete casting dates to allow for mechanical and electrical openings.
A process control flow chart is as shown in Figure 9.1.
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Inspection and Testing
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INTRODUCTION

This chapter describes the manner in which materials and work is
inspected and tested throughout the project or contract. This is appli-
cable to all visual inspection on materials and works for ensuring com-
pliance with contract requirements. This also covers verification of
tests done by a third party.

RESPONSIBILITY

The Material Controller should be responsible for the inspection and
verification of incoming materials on site. The Project Manager should
have the authority for their final disposition.

The Project Manager and site staff should be responsible for ensur=
ing that inspections and tests are carried out at defined *“check”” points
and a final inspection and test are carried out on finished works, ac:
cording to work instructions and request for inspection forms.

The Quality Assurance Manager should ensure that test services
from testing laboratories are compatible with the requirements of th
work involved.

PROCEDURE

Incoming Material Inspection

The Material Controller should ensure that materials delivered on sit
meet the purchase requirements. He should inspect the quality of the
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materials delivered by referring to the Purchase Order and Delivery
Order and take note of any visual defects.

This is to enable him to consider the proper course of action, i.e.
whether to reject or obtain concession from the client, as to whether
to withhold/release payment and whether to delete the suppliers from
the approved list.

Any non-conformances noted must be reported immediately to the
Purchasing Officer, Site Quality Co-ordinator and the Project Man-
ager. All items received must be properly identified to allow for pos-
sible recall.

Samples should be taken for testing where specified in a work in-
struction. Where tests are conducted off site, these must be carried out
by approved test laboratories. Approved test laboratories are those
approved by international accreditation or by the client in writing.

Work Instruction and Testing

‘When client’s inspection form is used. the Project Manager and client’s
Tepresentative must agree on the ‘““check’” and “*witness' points. On
reaching a “‘check™ or “*witness™ point, the client’s representative
must be informed in writing.

. The Project Manager and site staff should ensure that inspections
and testings are carried out at defined “*check’” and “*witness™ points.
The inspection and test results should be checked against the accep-
tance criteria determined by the client.

Where the Superintendent Officer has heen sufficiently informed of
the proposed dates for the inspection and testing and should he fail to
attend, then the Project Manager can carry on with the work past the
“check’” and “*witness™" points.

Faulty work which has been identified should be rectified according
o the contractual requirement.

Sub-Contract Work

‘When on the approval list. the Sub-contractor is an extension of the
‘company site organization, either following the company Quality Sys-
‘tems or having an approved system of their own. The Superintendent
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Officer may accept the approved system but is not contractually bound
by it.

Final Inspection and Testing

The Project Manager should ensure that no finished work is presented
to the Superintendent Officer before a final inspection and test have
been carried out.

Only finished work which satisfies the acceptance criteria deter-
mined by the Superintendent Officer should be released or delivered
to Superintendent Officer.

The Project Manager and site staff should ensure that final inspec-
tion and test are carried out according to defined work instructions/
methods statement/inspection forms.

The results of the final inspection and test should be recorded and
verified by the clients, where required.

A standard request for inspection form used for checking Civil and
Structural works, Mechanical and Electrical works and Architectural
works are as shown in Appendix II and II1. An inspection and testing
flow chart is as shown in Figure 10.1.
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on delivery
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Figure 10.1 Inspection and Testing Flow Chart
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Inspection, Measuring and calibrat
Test Equipment
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INTRODUCTION (b) Clos
This chapter describes the procedures to ensure inspection, measuring o
and test equipment in use are maintained to the required accuracies agal
specified in the manufacturer specification. The procedures described Anter
in this chapter are applicable to all measuring, survey and testing ) Afte
equipment used on site. A master list of all inspection, measuring and Dam
test equipment which are used to ensure product quality should be use

maintained.

RESPONSIBILITY

The Project Manager on site is responsible for establishing specifil
calibration of equipment and to ensure the accuracy of measurements,
using these instruments. Surveyors should practise self calibration]
methods. closing traverses and returning to known Tempora
Benchmarks.

EQUIPMENT CALIBRATION REQUIREMENT

Surveyors/Technicians on site should advise the Project Manager with
regard to the list of equipment that require calibration. The Projed
Manager should determine the recalibration based on recommendatiof
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by Calibration Lab or Equipment Manufacturer. Equipment subject to
calibration should be marked to reference calibration certification, Re-
calibration dates should be scheduled and recorded. Any changes to
this schedule must be authorized by the Project Manager. A standard
calibration registered form for site may be used.

i
fi
S| CALIBRATION

The following principles should be observed when using survey
‘équipment:

Survey equipment should be inspected before use to determine any

damage to the equipment not noticed earlier or out of calibration.
)

) Close traverses, return to Temporary Benchmarks should be
~ carried out at each survey. Measuring tapes should be calibrated
against an unused new tape (doubling as a spare) at weekly
v_in(ervals,

G v e

4 After use, the equipment should be subjected to another inspection.
Damaged equipment should be repaired and recalibrated before
| use again.

p

CATION OF EQUIPMENT

¢ Project Manager should maintain a list of instruments under his

All measuring and surveying instruments and test equipment
be identified.

[PMENT CALIBRATION

nt should be calibrated according to the calibration schedule.
standard and reference equipment due for calibration should
dentified and sent to the approved calibration facilities for calibra-
0 achieve traceability to National or International Standards. The
Manager or a staff delegated by him should ensure that cali-
is properly carried out and keeps records of all calibration
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OUT OF CALIBRATION/EXCEEDING
TOLERANCES

Equipment found out of calibration or exceeding preset tolerance,
either due to expiry of calibration or damages, should be clearly iden-
tified by marking a red dot on the name-plate of the instrument and
segregated from use. The Project Manager should determine which
elements of work require re-checking. The Project Manager should
also take the appropriate action for any non-conforming products.

UNCALIBRATED INSTRUMENTATION

Instruments that do not require calibration by virtue of the nature of
measurement being carried out need not have identification on the
name-plate.

SUB-CONTRACTORS’ INSTRUMENTATION

Sub-contractors using instruments on site should either:
Comply with the same procedure or have a similar procedure giving
the same degree of control and approved by the Project Manager.
Sub-contractors should be required to keep a copy of calibration
certificates of their instruments on site. Project Managers on each site
should have access to such information and verify it where accuracy
of sub-contractors’ instruments is in doubt.
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Inspection and Test Status

f ODUCTION
& s chapter describes the establishment of the status of a project. The
gress report is recorded for site and head office information.
ONSIBILITY
i ¢ Purchasing Officer and Material Controllers should know the

of purchased materials.
Site Quality Co-ordinators and the Quality Assurance Manager
sponsible for listing the Sub-contractors and Suppliers when they

Project Manager and the Project Co-ordinator have details of
all project status, as recorded on progress charts and progress

tual vs Scheduled of work done

‘Work Programme
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(d) Work force deployment record

(e) Site organization chart

(f) Plant and equipment on site

(g) Weather record

(h) Mechanical & Electrical progress of work on site

(i) Architectural and Civil & Structural progress of work on site is
by monthly progress report to the client. This is normally dictated
by the client, but where such requirements are not dictated, the
Project Co-ordinator determines the reporting procedures.

INSPECTION AND TEST STATUS

Where included in a contract, a client’s inspection and test plan should
be updated to give the status of work. The Project Manager may elect
to develop a Site Check Plan depending on the contract complexity.
The Project Manager can determine the status of inspection and testing
from site records at any time. The means of obtaining this information
is at the discretion of the Project Manager and the Project Co-ordinator.

SERVICE/PRODUCT IDENTIFICATION AND
TRACEABILITY

The status of works are identified and traced from the tendering stag
to project and finally as built. All the heads of departments are re
sponsible for their own operations. However, up-to-date details of the:
site operalions are provided by the Project Managers.

The Project Manager should identify items of work by a site gen=
erated system as required by the complexity of the contract, and/of
contract requirements laid down by the client.

The Project Manager should determine any identification systel
required on a particular site. Identification systems should be ent
into the Project Quality Plans, with updating where revisions occur.
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Control of Non-Conformance
(Faults)

INTRODUCTION

This chapter describes and specifies the provisions made within the
company to identify, report, dispose and control of supplied materials
and work services found not to conform with the specified requirements.
This chapter applies to all activities required for the execution of
project for which the company has contractual responsibilities. It also
defined non-conformance raised by any staff which is not related to
internal, external, sub-contractors and suppliers auditing.

RESPONSIBILITY

Itis the responsibilily of all personnel detecting a non-conformance
raise a ““CAR’™" form to ensure that this is properly identified and
mponed to the responsible manager and a copy is sent to the Quality
Assurance Manager.

The Project Manager is responsible for the maintenance of records
‘of non-conformance and any resulting disposition on site.

The Quality Assurance Manager is responsible for co-ordinating
‘with the Project Co-ordinator and Heads of Departments in the timely
dispositions and maintenance of audit records relating to any non-
conformance. A control of non-conformance flow chart is as shown
in Figure 13.1.
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PROCEDURE

Identification

All employees should:

() Identify and report any non-conformance that does not fulfill
contractual requirements.

(b) Segregate any item or area of work at fault to enable other work

to proceed without interruptions until corrective action is taken.

- Project Managers and Heads of Departments should record all in-
cidents of failure into the project files.

e Faults

An item of work is considered a site non-conformance when it:

8) is not resolved within three days
(b) materially affects the structure

is a reporting fault

A non-conformance must be properly recorded and corrective action
liken should also be recorded accordingly. Staff are responsible to
the detection of a non-conformance to their respective depart-
nt manager so that necessary action can be taken promptly. Details
the non-conformance should be documented. If the problem is not
esolved within three days or when it recurs, the following action
fould be taken:

Figure 13.1 Control of Non-Conformance Flow Chart

;An observation (category 3) non-conformance should be resolved
‘within three days. If a non-conformance cannot be resolved within
three days, a corrective action request form (FORM “‘CAR"’) under
the heading of minor non-conformance will then be issued to the
responsible manager with a copy to the Quality Assurance Manager.
sample of CAR form is shown in Appendix V (figure 1).
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(b) A minor finding or non-conformance should normally be resolved
within two weeks. If a minor non-conformance cannot be resolved
within two weeks, a new CAR form under the heading of major
non-conformance will then be issued to the responsible manager
with a copy to the Quality Assurance Manager.

(¢) A major non-conformance should normally be resolved within one
month. If a major non-conformance cannot be resolved within one
month. the Quality Assurance Manager should then refer to the
General Manager and the Managing Director for further action.
The above system is designed to ensure that the responsible
manager take prompt corrective action to resolve any non-
conformance reported within the stated time frame.

(d) All personnel detecting a non-conformance other than the internal
and external audit, sub-contractors and suppliers auditing should
raise a "CAR™ form (Corrective Action Request Form) to the
responsible manager and a copy to the Quality Assurance Manager.
The Quality Assurance Manager or Site Quality Co-ordinator
should then followed up with the Corrective Action Request until
the above-mentioned non-conformances are completely resolved
within the stated time frame.

Analysis

Respective managers should analyze any non-conformance on each
occurrence. On sites, the Project Manager should review non-
conformances. This should include but not limited to:

(a) rework to meet specified requirements;

(b) revised use or application:

(¢) concession from the client;

(d) reject and rework anew;

(e) prevention of recurrence.
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Corrective and Preventive
Action

INTRODUCTION

This chapter outlines the corrective action that needs to be taken on

Eliscovery of non-conformances.
This applies to head office and sites for problems associated with:

Identification of unsatisfactory work
Customer's complaints (Defect liability period)

() Internal Quality Audits

A non-conformance is a deficiency in characteristic, documentation
or procedure which renders the quality of an item unacceptable to the
stomer. A non-conformance can be further divided into Major Non-
ormance and Minor Non-conformance. A time frame is then set
or corrective action to be carried out for a Major Non-conformance
and a Minor Non-conformance.

Minor Non-conformance of works should be resolved within two
weeks.
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(b) Major Non-conformance of works should be resolved within one witho

month.
Examples of Non-conformance of works are as follow:

(a) Test cube failure
(b) Serious honey combing

(c

Collapse of formwork

(d) Missing of reinforcement bars

(e) Use of commercial reinforcement bars
(f) Roof leak

(g) Structural crack and difference settlement
(h) Customer complaints

(i) Failure to comply with Quality Systems such as Quality Manual
& Work Procedure

G

Failure in submission of Mechanical & Electrical shop drawings
as requested by the consultant

(k

Failure to carry out equipment calibration

(1) Failure to follow the work instruction as stipulated in the Manual
(m) Poor plastering

(n) Failure to update construction drawings

(0) Bulging of formwork

(p) Surface honey combing

RESPONSIBILITY

All staff who receive or identify a fault should report it in writing to
the responsible manager with a copy to the Quality Assurance Man-
ager. A site non-conformance is an item which persists after three days
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without resolution, or an item which could repeat after the completion
of the corrective action.

The Project Manager is responsible for corrective action on site.
Heads of Departments are responsible for corrective action in their
respective departments or under project maintenance.

The Head of Department has the ultimate responsibility for correc-
tive action following the identification and reporting of faults. He
should be assisted by the Quality Assurance Manager in monitoring
the corrective actions taken to rectify the faults reported.

is includes records where apphcab]e
Site Supervisors should assist the Project Manager in identifying
and rectifying faults. This includes records when the non-conformance
15 verified by the Site Quality Co-ordinator.

Client Complaints

ent complaints should be recorded, signed and dated by the Project
er. Action should not be taken until the right party responsible
d authorize to take action is established. When the action is com-
d, the record should be endorsed and dated with a copy forwarded
Quality Assurance Manager. Where a client complaint involves
h Company Quality Systems, the Quality Assurance Manager should
given a copy of the record immediately. He may advise the
g Director but he cannot make corrective action. A corrective
n flow chart is as shown in Figure 14.1.
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Project Manager takes
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where required

Quality Co-ordinator monitors the
site quality system

cord transfer to future sites
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As Built Protection, Handling,
Preservation and Storage of
Building Material

RODUCTION

chapter describes and specifies the manner in which *“*product
ty’’ is maintained up to the completion of construction, installa-
and progressive operation work, including final handover of the
oject.

‘This chapter is applicable to all activities on protection of
onstruction/rehabilitation and installation works on site.

“Figure 14.1 Corrective Action Flow Chart

ONSIBILITY

Project Manager is responsible for the documentation of control
t and inspection for the protection of the client’s property.

Material Controller is responsible for the movement of
ial Stock’" from storage areas.

e and Protection of Material Stock

er storage and protection of material stock encompass the
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~ Identify suitable storage areas for **Material Stock™ to prevent
damage or deterioration.

— Arrange proper fencing, barricading, security and patrolling control
measures for protection of **Material Stock ™.

— Record all **In-and-out’” movement of **Material Stock™ from the
storage areas, based on security requirements.

Check the presence of a manufacturer’s, supplier's part
numbers/description label or other markings for each item,
whenever available.

Identification of Deteriorable Items

All deteriorable items should be identified so that prompt action can
be taken to segregate and replace deteriorated items. The following
procedures should be adopted:

— Check on the condition of *“Material Stock”* available at the storage
areas at defined intervals and, if not stated, should be done on a
monthly basis.

— Identify and segregate all deteriorated and damaged items from the
good items.

- Take immediate action to replace the deteriorated and damaged items.

Protection on Installed and Constructed Items
The following procedures are designed to ensure that all installed and

constructed items are adequately protected to prevent loss or damage.

— Arrange necessary follow-up inspection for protection of all
installed items. This may involve call up of expert opinion or use
of work instruction check sheets.

— Make physical check on all installed items at defined intervals.
— Ensure that the site is safe, where access is possible.

— On-going assessment until handover to the client.
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Handling of Materials On Site

During unloading and loading, some damaged goods may be found
through visual inspection by the Material Controller. If it is left to
‘untrained operator to unload, damage may be caused and defective
items not noticed and realized. Therefore, Material Controller should
carry out check prior to and during unloading, with a final check on
method of handling of materials. The Project Manager should be
aware of the range and capabilities of plant and should at all times
to minimize the amount of materials handling. By introducing an
effective materials handling system, loss of human life, material and
hinery can be prevented. An as built protection flow chart is as
wn in Figure 15.1.
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Quality System, Contract,
Project and Material Records

ODUCTION

This chapter describes the way in which records generated are iden-
, stored and maintained.

 The types of records covered by this chapter shall comprise, but
be limited to the following:

(i) Quality System Records

(a) Controlled document. e.g. Quality Manual and Work
Procedure

(b) Defect reports

Figure 15.1 As Built Protection Flow Chart

P (c) Internal audit reports

(d) Training

(e) Management review report

- (f) Project quality plan

(g) Sub-contractors and suppliers information
Contract Records

(a) Customer contract
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(b) Sub-contractor’s agreements
(¢) Tender report for sub-contractor
(d) Sub-contractor’s quotation
(iii) Material Records
(a) Purchase order
(b) Material certificates
(c) Goods delivery notes
(d) Requisition of materials
(e) Catalogue of materials
(f) Transfer notes [material and equipment]
(g) Reconciliation reports
(h) Material price lists
(i) Suppliers information
(iv) Project Records
(a) Construction drawings
(b) Test and inspection records
(c) As built drawings
(d) Certificate of Practical Completion
(e) Progress report
(f) Variation orders

(g) Test cube result

RESPONSIBILITY

The Quality Assurance Manager is overall responsible for all records
related to the Quality System. These records should be checked and!
approved by the Quality Assurance Manager and maintained and con-
trolled by the document control clerk.
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The Project Manager is responsible for all site records. These site
tecords should be checked by the Project Co-ordinator and maintained
and controlled by the Administrative Officer at the head office.

The Purchasing Officer should be overall responsible for all material
records. These records should be checked by the Purchasing Officer
and maintained and controlled by the Purchasing Clerk.

The Administrative Officer has the additional responsibility of co-
rdinating the maintenance and retrieval of all records covered under
this procedure. He should also establish and maintain a master list of
hese records kept in the head office.

The Personnel Officer is overall responsible for records relating to
lraining and recruitment of staffs.

The Contract Manager is overall responsible for the contract
fecords

The Tender Manager should be overall responsible for the tender

ROCEDURE

ming and outgoing information on documents should be distrib-
fed by the respective heads of departments’ secretaries to the respon-
die persons concerned in the head office or at the site office.

he responsible persons should check records received by signing
d dating on the records. The Quality Assurance Manager, Admin-
tive Officer, Project Co-ordinator, Contract Manager, Tender
lanager, Personnel Officer, Purchasing Officer and Project Manager
ould establish and maintain a list of records kept by their respective
gpartments.

Administrative Officer should designate and identify records
4 project title.

quality records should be centrally stored in a department or at
ite office. The respective department managers should ensure the
er storage and control of these records in their departments. These
should only be accessible to authorized personnel and where
ord is to be taken out, approval must be obtained from the re-
/e managers in charge.

quality records should be made available to the customer
f specified in a contract.
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These quality records should be kept and retained for a period of five
years except for training records or unless otherwise specified in a con-
tract with a client. Disposal of records are authorized by the Managing
Director at the end of retention period. A quality system, contract, pro-
ject and material records flow chart is as shown in Figure 16.1.




Chapter 16 Quality System, Contract, Project and Material Records

1

5pI090H SWAISAS

pio2ay 19e109
Aengy

waung

spIodey
19enu0)

s8]} 01 spioaay

i

118081 (0 iBAiBaal AQ
paiep g paubis Ase1a108g Aq UOINGUISIQ

¥

1140 ULIPY Aq play § pepod
UDEILBLINODG ([© j0 SI1] 1B1ST

f

1uawisBeuey wafaid o pesy Aq paiion
12940 Buitseaing A play paossy [elsie

J8BRUR 1991014 AQ PaLILIBA 1990 IaBRURW YO AG PRULIBA 148() UORBIIBWINGOG
BANBASIUILIPY AQ Play PIO3aY 19BIUOD) Aq plau pioosy swiaishs Alieno

L




Chapter

17

Auditing

() E>

INTRODUCTION

As specified in Clause 4.1. internal quality audit or quality systems
review should be carried out to determine whether quality activities
and related results comply with planned arrangements and whether
these arrangements are implemented effectively and are suitable to — the
achieve the stated objective. This chapter describes the responsibilities
of the Quality Assurance Manager, Auditor and Auditee, types of
audit, audit schedule and audit procedures. — estal

Audits carried out in the construction industry are very different
from financial audit carried out by the external or internal auditors of
an organization.

In construction industry, audits are carried out to ensure the finished
products, e.g. buildings, bridges, power stations, roads. etc., meet the
requirements specified in the contract.

TYPES OF AUDIT
(a) Internal Quality Audit

An audit carried out within the company by personnel who a
independent of the areas being audited or reviewed to assessed the
effectiveness of the Quality Systems, compliance with stated
policies and procedures and to recommend corrective action to
maintain the required 1SO 9000 standards.
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(b) External Audit

An audit carried out on department within the company by an
external party (including a certifying authority).
(¢) Sub-contractors and Suppliers Audit
An audit carried out by the Quality Assurance Department on sub-
contractors and suppliers to assess the effectiveness of the sub-
contractors and supplier’s Quality Systems, to determine whether
they meet company’s quality standard requirement and to make
the appropriate recommendation for inclusion or exclusion from
the Approved List of sub-contractors and Suppliers.

The Quality Assurance Manager is responsible for:

~ the overall planning. supervision, co-ordinating and implementing
quality audit
- establishing audit work schedules to carry out quality audits

co-ordinating internal and external quality audit efforts

e T T B

- reviewing all audit reports and ensuring that follow-up actions are
taken on all reported audit findings

i=4

e nominated auditor is responsible for:
nning the quality audit
ining and evaluating information

eporting the results of his audit work and making appropriate
ommendations

llowing up to ascertain that appropriate action is taken as reported
audit findings

e auditee is responsible for:

ing all audit findings reported




108 ISO 9002 in the Malaysian Construction Industry: Guide and Implernentation

~ taking appropriate action to correct any deficiencies noted during
the audit

AUDIT SCHEDULE

The Quality Assurance Manager shall establish a schedule for carrying
out quality audits on a regular basis (e.g. every six months) and cov-
ering all aspects of the Quality Systems at all work sites including the
head office. He shall review all current work procedures to ensure all
aspects are covered in the quality audit.

Unscheduled audits may be included as and when the situation
warrants it.

AUDIT PLAN

The auditor shall prepare an audit plan and a checklist for the audit.
The audit plan shall consist of the following:

(a) Definition of audit scope and objectives

(b) Identification of auditee and auditors

(c) Time schedule

(d) Reference to relevant standards/requirements

(e) Audit procedures

(f) Reporting procedures

PROCEDURES PRIOR TO AUDIT LAUNCH

The Quality Assurance Manager shall advise the Head of Department
of a scheduled audit one week before the audit. The steps taken include:
(a) Notification of scope, time and place of an intended audit.

(b) Request for the presence of all personnel involve in the audit at
the audit opening meeting especially the Head of Department.

Chapte
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ng AUDIT CHECK SHEET
The check sheet is used by the auditor during an audit. Appropriate
clauses and sections of the work procedures and quality manual are
listed with the requirement outlined if necessary.
Non-conformance (findings) established during an audit are marked
ng in the results column as:
w-
the () Major finding (category 1)
all v
(b) Minor finding (category 2)
ion (©) Observation (category 3)

A major finding is a non-conformance which shows a breakdown
in the Quality Systems. A minor finding is an oversight or mistake.
An observation is a comment which is not mandatory. Details are
recorded on the check sheet.

DIT OPENING MEETING

Abrief meeting should be held with the gement of the organization
be audited. This serves to clarify the audit plans with the auditee,
introduction of the auditor(s) and the finalization of audit procedures.

ILOSING MEETING

t the end of the audit, the auditor should also hold a closing meeting
h the auditee. The main purpose of the meeting is to present and
fy all audit observation and supporting evidence so that auditee
itiate necessary corrective action effectively and without delay.
he auditor shall also agree on the date of follow-up visit to close
all corrective action requests raised.

CTIVE ACTION REQUEST(CAR)

ective action request is issued as a ‘finding’ under an audit
n-conformances with the Quality Systems are observed during
t.
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Chapter

A corrective action request is ‘served’ on the person who is in a REJE
position to take the necessary corrective action. It shall be returned

within 14 days with a proposed corrective action. ‘Where

A corrective action request can be divided into four distinet parts (unenc

as follows:

(a) Non-conformance (or finding)
(b) Corrective action
(¢) Completion of corrective action

(d) Follow-up and close out

When a corrective action request is returned, the auditor shall ensure
that the relevant information on the corrective action request is com-
plete and satisfactory by signing the completed form,

The auditor who serves a corrective action request shall verify that
corrective action is taken within the stated time frame. The Quality
Assurance Manager shall be advised in any case where the time frame
is exceeded. He may then serve a further corrective action request or
refer to the Managing Director.

AUDIT REPORT

At the end of the audit, the auditor shall prepare an audit report and
submit to the Quality Assurance Manager for approval.

The Quality Assurance Manager shall distribute copies of the audit
report to the Project Co-ordinator and other relevant parties.

For major findings, the Quality Assurance Manager may make a
recommendation in the audit report for the termination of contract with
the sub-contractor or supplier concern.

The auditor completes the audit report by cross-referencing the audit
schedule form, checklist and corrective action requests. The report is
factual, based on objective evidence and excluding any personal opin-
ion. A standard audit report form as shown in Appendix V can be
used.
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REJECTION OF A FINDING

Where a corrective action request is rejected by the auditee, the auditor
(unendorsed by the auditee) shall refer to the Quality Assurance Man-
ager. The Quality Assurance Manager can either resubmit the correc-
ﬁve action request to the auditee, or refer the matter to the Head of
Department.

FOLLOW-UP VISIT
I

Auditor shall verify that all corrective action requests have been ef-
ively completed. He shall proceed to close out the corrective action
est.

If the auditor finds any corrective action requests not complete, the
it mr shall issue a new corrective action request and it shall be cate-
as a major corrective action request (which could result in
tion of contract).
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Training

INTRODUCTION

All employees of the organization should be provided with adequate
training in their respective field so as to enable them to execute their
job responsibilities efficiently. Training should be provided to all of
the head office staff and permanent staff assigned to the sites. Contract
staff are generally not covered in any training programme except on
the request of the management.

RESPONSIBILITIES

Each respective department manager is responsible for identifying the
training needs and provides training for staff under his supervision.
This is to ensure that they have the basic competence skills and ex-
perience necessary to perform their tasks.

The Quality Assurance Manager is responsible for promoting th
Quality Management System in the company especially new employee
of the company by means of awareness training. He should also conduct;
internal auditing course for staff delegated to carry out auditing.

ALL TRAINING COURSES

In order to develop the skills and knowledge of their staff, the Heads|
of Departments should identify training needs during counselling of
evaluation of staff. The Head of Department should be concerned with
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‘career mapping and the Personnel Officer should monitor courses and
training provided to ensure that the company gains the maximum bene-
fits from internal and external training.

All training needs should be met wherever possible by in-house
fraining courses or on-the-job training. Where this is not possible, the
departmental manager should recommend an external course to fulfill

Heads of Departments should ensure that company’s staff gain from
urses attended by examining evaluation reports and appraisal sheets

Personnel Officer within two weeks at the end of any training course.
For permanent site staff, courses should be taken when the progress
of works on site activities reduced.

ate

le;;. QUALITY SYSTEMS TRAINING

act ll staff, both permanent and contract, should comply with the
on mpany's Quality Systems. Awareness training is controlled by the

ality Assurance Manager and Site Quality Co-ordinators. It is the
nsibility of Site Quality Co-ordinators to provide awareness train-
to site staff.

n-permanent staff should also be governed by the Company’s
ty Systems. as instructed at an awareness training course.
areness (raining should also be carried out where a Project
Plan is in place where either there is a specific change to the
ality Systems or Inspection and Test Plans are required.

he Personnel Officer should advise the Quality Assurance Man-
ever there is recruitment of new employees so that they may
awareness training on the Quality Systems. A training flow
as shown in Figure 18.1.




Start

Personnel Officer retains data on
experience gained and valua of 1raining

L Course Approved by Department Head ]

‘h{ Project Quality Flan (Awareness Training)

h—{ Site QA Co-ordinator Induction Training

[ Permanent & Contract Staff Internal Audits Tralning

Safety Officer Induction Training
- T o et

Records

Quality
Records

'

viL

ueneuawa|dw) pue spINg ASnpul LaRANISUCD UBISABIEY BUY U 2006 OS]



19

Servicing

RODUCTION

chapter describes the procedures to ensure that at any time during
defects liability period (as stated in the contract document), any
ects, shrinkages or other faults which may be due to design, ma-
workmanship or equipment should be made good within a
ed time frame.

This chapter applies to all Building and Civil Engineering works
aken by the Company as the main contractor.

ONSIBILITY

Project Co-ordinator is responsible for ensuring that all defects
during the defects liability period are made good to the satis-
n of the client.
Project Co-ordinator is assisted by the Project Managers to
out repairs on all defects raised by the client. However, the Pro-
ager may delegate the task to the Site Engineers or Site Su-
. However, the Project Manager is ultimately responsible for
of all defects and should report the status of repair works
hie Project Co-ordinator.
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PROCEDURE

All complaints on defects received should be channelled to the Project
Manager. In the event of any disputes to the contractual liability
regarding the defective works, the Project Manager should seek the
advice from the Project Co-ordinator before attending to it.

Sta

For complaints involving main contractor’s works

All complaints involving main contractor’s works should be forwarded
to the Project Manager. The Project Manager should then appoint a
Site Engineer or Site Supervisor to attend to the defective works. Upon
rectification, the Site Engineer or Site Supervisor should report 1o the
Project Manager, who should then arrange for a joint inspection with
the client.

For complaints involving Nominated Sub-contractors
or Specialist works

All complaints involving nominated sub-contractors or specialist;
works should be forwarded to the respective nominated sub-contrac-.
tors by the Project Manager for rectification. Upon completion, thes
nominated sub-contractor should inform the Project Manager whoj
should then arrange for  joint inspection with the client.

In areas where defective works can be very serious, the Project’
Manager should handle the defective works himself. At the same time,
the Project Manager should seek expert advice and report to the Project
Co-ordinator accordingly.
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Statistical Sampling Techniques

niques in the Construction Industry.
In addition to the ssment of concrete strength by cube crushing
the Company should use statistical sampling

Quality Assurance Manager and the Project Manager should
e on the statistical sampling techniques to be used in any appli-
ns and the recording of results obtained.

ROCEDURE

e identification of any area of work which is to be examined using
tical sampling techniques should come from the Project Co-

Quality Assurance Manager is then required to identify the
gpe of work and to recommend the sampling techniques to be
ployed. He should then identify and recommend the statistical
mpling techniques suitable for the area of work specified.

Quality Assurance Manager should ensure that the right statis-
al sampling technique is applied. He should not do the work himself
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as he would be required to verify the results later on. Department
Heads should provide the staff competent to carry out the statistical
sampling techniques.

Verification of the results of the statistical sampling techniques
should not be delegated by the Quality Assurance Manager prior to
reporting to the Project Co-ordinator.

Sampling techniques used in the construction industry statistical
sampling or random sampling are normally carried out on bulk build-
ing materials since it is almost impossible to test everyone of them.
Bulk building materials such as cements, reinforcement timber, sand,
aggregates, premix, test cube results, etc., are normally subjected to
random sampling and testing since they are delivered in batches.

Random sampling should be carried out by the Material Controller
and Site Quality Co-ordinator as and when situation arises. Results
obtained-from approval laboratories should be subjected to verification
by the Quality Assurance Manager.

Statistical sampling can also be applied on labour constant for all
Building and Civil Engineering trades.

In short, statistical sampling technique can be used when testing for
every item is too costly. However, results from statistical sampling
are normally only an indication of test results obtained from the bulk
materials.

Therefore, Quality Assurance Manager should determine the accu-
racy of the results obtained from the sampling before relying on the
results. Statistical sampling techniques can be applied to the following
works:

(a) Rates of machinery, manpower and material

(b) Test result
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Quality Systems

i Certification
L
r
b‘
n

PRINCIPLES AND CERTIFICATION

ormity certification is defined in Certification Principles and
tices (Ref. 10) as “‘the action of certifying by means of a certificate
conformity that a product or service is in conformity with specific

L3 ards or technical specifications”™.
g ‘Demand for third party certification worldwide is seen to be in-

ng. The reasons for this trend could be attributed to the following
ns:

legislation

) demands of insurers

i) pressure from users requiring that assurances be given that
' products are safe
A

i) consumers, now better organized and more vocal, are demanding

g greater degree of protection from misdescription and are
| insisting on accurate information and more as: stance in making
purchasing decisions in markets providing an ever-increasing
 variety of products
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(v) last but not least, there is a worldwide move for the reduction of fEable
transfrontier trade barriers as evidenced by the Agreement on continu
Technical Barriers to Trade (often referred to as the Standards pereit
Code) being negotiated under the aegis of the General Agreement =
on Tariffs and Trade (GATT) Third p

~certifice
system

Certification Principles and Practices (Ref. 10) lists eight types of
third party certification systems. These are:

1. Type testing.

2. Type testing followed by subsequent surveillance through audit
testing of samples purchased on the open market.

3. Type testing followed by subscquent surveillance through audit
testing of factory samples.

4. Type testing followed by subsequent surveillance through audit
testing of samples from both the open market and the factory.

5. Type testing and assessment of factory quality control and its
acceptance followed by surveillance that takes into account the:
audit of factory quality control and the testing of samples from
the factory and the open market.

6. Factory quality control assessment and its acceptance only.
7. Batch testing.
8. 100% testing.

These eight systems of certification are summarized in Table 21.1.

Quality systems certification to ISO 9000 is thus a Type 6 Certifi
cation System. Under this system of certification, the manufacturer's
capability to produce a product in accordance with the required spe
fication, including the manufacturing methods, quality control organis
zation and type and routine testing facilities are assessed and approve d,
in respect of a discrete technology. This system can be applied, par-
ticularly, where the specification covers a type of manufacture,
sibly a material, but where the end product may take a variety of forms
which there are no particular specifications.
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Table 21.1 Certification Systems

‘continuing surveillance  of product  manufacturer’s quality

exercised by certification body control and audited  investigated
by body certification

Yes No Yes No

A R
el

’S ROLE IN THE IMPLEMENTATION OF
9000

the Standards and Industrial Research Institute of Malaysia is incor-
ed by an Act of Parliament, the SIRIM Incorporation Act 157 in
. The objective of SIRIM as defined in its mission statement is
enhance Malaysia’s international competitiveness through
hip in industrial technology and quality”’.
of primary functions of SIRIM is to raise the level of quality
alaysian-made products to enhance their competitiveness in the
onal marketplace. The product certification scheme was
hed in the early 1970’s. This is a Type 5 certification scheme
. 10) which certifies a product to a national or international stand-
A key requirement for product certification is that a national or
tional standard (e.g. a Malaysian Standard or British Standard)
st be available for the product.
was soon realized that many products are not specified in any
al or international standards. The rapid pace of technological
Bvelopment and shorter life cycle of products render the development
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of standards either on a national or international level for such products
impractical and impossible. The absence of such standards thus render
product certification inapplicable to such products.

The launching of the national car project gave impetus to the need
to provide some form of certification for an emerging automotive com-
ponents industry which are the main manufacturing industry. At the
same time, Malaysia is a major exporter of commodities and compo-
nents, particularly, in the electronics sector. Recognizing the need to
enhance the quality image of Malaysian-made products in the national
and international markets, SIRIM launched the Scheme for the As:
sessment and Registration of Quality Systems, as it was then called,
in 1987.

The scheme is a voluntary scheme which is meant to complement
the national effort to upgrade the quality of Malaysian products 0
meet the demands and challenges of the global marketplace. The p
mary objective is to act as a catalyst to the adoption of cost-effective

quality management systems by Malaysian manufacturers. * Proc
Worl

ASSESSMENT AND REGISTRATION -
je

PROCEDURES

There are five major steps in the assessment and registration proces
These are as shown in Figure 21.2.

APPLICATION

ADEQUACY AUDIT
COMPLIANCE AUDIT

APPROVAL

SURVEILLANCE

Figure 21.2 Certification Process
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ucts APPLICATION

de: . e . 4 v

il An official application together with the application fees would have
to be submitted to start the certification process. Basic information on

leed N o 5

Bifie the organization, the scope of registration, the process flow chart, the

the Quality Systems, etc., would have to be supplied on an Initial Survey

ipo- Questionnaire to be submitted with the application,

dto b

ﬁ:‘ SYSTEMS (ADEQUACY) AUDIT

led, At this stage, an applicant is required to demonstrate that he has a
Quality Systems in place and the system is comprehensively docu-

nent mented. It is usual to have three or four tiers of documentation con-

s to sisting of:

pri-

‘tive Quality Manual

Procedure Manual
Work Instruction
Project Quality Plans

In the Quality Manual, {op management must set out its quality
icies and objectives and must state how it addresses each of the

equirements of the standard.

he Procedure Manual sets out how the company will organize each

f its processes. The procedure will specify how alternate situations

€ to be dealt with, who will do what, when, where and how.

dures are usually kept at the administrative level to provide the

ental interfaces and to aid overall comprehension.

led technical instructions, such as details of how a building

onent is to be made, or field by field instructions for entering

onto a computer, are best contained in a third level manual of

instructions.

. h of these manuals must be clearly cross-referenced. as must

forms used in the system.

en an applicant has completed his documentation, he puts in a

for a systems (adequacy) audit. The objective of this audit is

nsure that all the requirements of the required standard had been
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addressed in the documentation. Corrective action would have to be
satisfactorily completed to remedy any shortcomings before the com-
pliance audit.

certific:

COMPLIANCE AUDIT

The compliance audit is carried out to establish that documented pro-
cedures are actually being implemented. The auditor would be looking.
for objective evidence that the auditee is working to the documented
system by inspecting test and production records, observing the activi-
ties being carried out and interviewing the auditee’s staff and workers.

APPROVAL

Approval is granted by the Council of SIRIM on successful completion
of the audits. A certificate of registration of Quality Systems, which’
is subjected to annual renewal, is issued to the applicant.

FOLLOW-UP SURVEILLANCE

Regular follow-up surveillance audits would be made to ensure the]
maintenance of the system by the certified company. Currently, the
requirement is for two surveillance visits a year.

INTERNATIONAL RECOGNITION OF
CERTIFICATION

The prime concern of SIRIM when the scheme for the certification 0 f
Quality Systems (ISO 9000) was formulated in 1987 was the intern
tional credibility and acceptance. SIRIM realized that 1o meet
above criteria, the scheme must firstly be based on some internation:
ally-accepted criteria and secondly, assessment must be carried out by
qualified and competent auditors.

To meet the first criteria, SIRIM has decided to adopt EN 4501
1988 “‘General Criteria for Certification Bodies Operating Quali
Systems Certification’” (Ref. 11) as the basis of our scheme. EN 4501
specifies the requirements that must be met by certification by
offering Quality Systems Certification and it forms the basis by w]
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certification bodies are accredited. For example, in the United King-
dom, certification bodies are accredited by the National Accredited
Council for Certification Bodies (NACCB) against the criteria speci-
fied in EN 45012. SIRIM has chosen to harmonize its system to this
standard in order to promote mutual recognition and acceptance.

The cornerstone of any internationally-recognized Quality Systems
ertification scheme is in the competence of the auditors who carry
‘out Quality Systems assessments. It is very clear that to achieve rec-
ognition, quality systems auditors must be given the type of training
that would enable them to perform their duties in a fair and impartial
nner. The training that SIRIM decided on, in the absence of an
ational system for qualifying quality systems auditors, Lead As-
rtraining course accredited by the Institute of Quality Assurance,
ted Kingdom. Quality Systems auditors who pass the course and
who had acquired the necessary auditing experience can then register
s Lead Assessors/Assessors with the Institute of Quality Assurance.
urrently five auditors in SIRIM are registered as Lead Auditors while
mother two are registered as Assessors.

Besides encouraging its auditors to register with the Institute of Qual-
ity Assurance, SIRIM has its own internal register of auditors and lead-
wditors. To qualify for listing in this register, auditors have to meet
e training and experience requirements specified in ISO 10011 Part
2“Qualification Criteria for Quality Systems Auditors’ (Ref. 12).
The credibility of the certification of the Quality Management Sys-
depends largely on the ability of the certification body to comply
fully to the EN 45012 and ISO 10011 standards. In this case, SIRIM
lad built its certification system on the foundation of these standards.

- R - T 4

50 9000 REGISTERED COMPANIES IN MALAYSIA

s been noted that since the launching of the certification pro-
e, SIRIM had received a total of nine hundred and sixty five
g )apphcauons for registration until the end of October 1995.

D .u this same penod a loml ot six hundred and eighty (680)

Thc growlh in the number of applicalion\ is growing exponentially,
nd the same pattern of growth is also experienced by some overseas
tification bodies.
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Table 21.3 shows the pattern of the numbers of local companies ()
applying to SIRIM for certification and the number of certified 1SO
9000 companies in Malaysia. A surn
Gallup ir
Table 21.3 Applications and Registration of 1SO 9000 Certified Companies in  that 85%
Malaysia leadershi
YEAR APPLICATION REGISTRATION =
(i) An
1987 29 0 imp!
1988 17 5 just
1989 38 10 to ol
the
1990 29 1 orga
1991 107 37 satis
1993 320 210 A cc
1994, 580 450 impl
Oct 1995 965 680 fron
SOURCE: SIRIM o
marl
whi
GUIDELINES FOR IMPLEMENTING ISO 9000 ) Trai
A survey on the audit reports compiled on 75 companies in cha Syst
22 indicates that the road to the implementation of ISO 9000 is the
whi

an easy one. The following guidelines may assist organization that
interested in implementing an ISO 9000 Quality Systems.

(i) There is a need for total commitment and support from the to
management of the organization. Top management must not on
take the lead but they must be seen to take the lead. The ultims
responsibility for quality cannot be delegated to subordinates
do not have overall control and responsibility in the organi

Juran, in summarizing the transformation of Japan into’
industrial power since the second world war, attributed the succ
of Japanese industries that created the revolution in quality t0;

(a) a massive quality-related training programme

(b) annual programmes of quality improvement
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(¢) upper management leadership of the quality function

A survey conducted by the American Society for Quality Control/
Gallup in 1989 (Ref. 14) (Appendix 1) in the United States indicated
that 85% of the senior executives polled believe that top management
leadership is vital to the success on quality improvement.

(i) An organization needs to be very clear on the reasons for
implementing the standard. The standard must not be implemented
just to satisfy the contractual requirement of major customers or
to obtain ISO 9000 certification for marketing purposes. To enjoy
the benefits of successfully implementing the standard, an
organization must set its vision on achieving customer’s
satisfaction through getting quality right first time and every time.

A conducive environment is an essential element in the successful
implementation of the standard. Participation and commitment
- from everyone in the organization, particularly, from personnel
from the non-traditional areas of quality such as purchasing and
marketing, is essential in order to gain full support from employees
which will ensure the smooth implementation of the standard.

) Training is required on quality in general and on the Quality
Systems in particular. This is to ensure that all employees have

right behaviour and attitude towards the Quality Systems
which will encourage total participation. Proper education on
ality will reduce resistance to change and other likely obstacles.
same ASQC/Gallup survey in 1989 (Appendix 1) indicated
84% of the executives polled believed that training is critical
fhie success of improving quality.

procedures which include operating and work
08 are required. Such procedures must be practical,
easily implemented. Personnel that is going 1o use

§ must be involved in its documentation as they
understanding to ensure that the procedures
- meaningful and workable. Documenting their
edures would also promote ownership over
imi| resi 1o impl, ation at
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INTRODUCTION pets an
This study involved examining the audit reports compiled on 75 com-

panies during the process of obtaining certification from SIRIM.

The companies selected for this study were from the small and me-
dium category as the findings of the study were meant to help this
category of companies to overcome the problems that are likely to be
encountered when implementing the ISO 9000. It is the author’s ex-

C(

perience that the bigger companies do not face the same problems that
most small and medium scale companies face, e.g. the lack of financial
and human resources.

The sample of companies selected for this study is all certified to.
ISO 9002 standard which is representative of the state-of-the-art of
Malaysian industry, i.e. the majority of Malaysian companies are not
involved in the design of the product that they manufacture but are
typically manufacturing to already established designs. Out of the tol
of 680 certificates awarded (up to end October 1995) by SIRIM, only
25 are awarded for ISO 9001 certification.

COMPANIES BACKGROUND

The analysis was carried out on 75 companies. Figure 22.1 shows
different industrial sector groups which are involved in this study.
Building and construction materials group is the largest industrial sec:
tor which comprises 17(22.7%) companies. This group of comp: i
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include mainly those involved in the manufacture and supply of con-
struction and building materials such as precast concrete piles, ready-
mixed concrete and other concrete-based products.

Companies producing automotive components are the second
gest group. This group comprises 16(21.3%) companies which are
olved in the manufacture of automotive components such as auto-
motive shock absorbers, batteries, seat belts, springs, radiators and
bolts and nuts for supply to the automotive industry.

 The third largest industrial sector group is the consumer electronics
ector. This sector comprises 13(17.3%) companies which are in-
Volved mainly in the assembly of audio/visual equipment such as hi-fi
and televisions.

NUMBER OF COMPANIES AND CLASSIFICATION
ELEC/ELECTRONICS
12

g

BUILDING CONST.
17

CONSUMER
ELECTRONICS
13

CERTEET

fo:
of
o /
ire MECH. ENGINEERING “_ /AUTOMOTIVE
tal 9 6
iz SERVICES PLASTICS/RUBBER PROD
4 4

NO. COMPANIES (N = 75)

22.1 Gives the Breakdown of the Different Industrial Groupings in a
Pie-Chart
IQUIREMENTS AND FINDINGS

tion will discuss the main discrepancies found in the audit
The findings of the audits will be discussed under each of the
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main headings of 1SO 9002: 1994 as none of the companies surveyed policy
was certified to ISO 9001: 1994. organi;
A summary of the findings is shown in Table 22.1. Ano!
of this

Table 22.1 Number of Companies That Failed To Comply With The Clauses

sponsit

Clauses of 1SO 9002 Number of Percentage of i
Companies That Companies
Failed To Comply ~ Surveyed

Management Responsibility 28 373

Quality System 4
Contract Review 11
Document Control 51
Purchasing 33
Purchaser Supplied Product 3
Product Identification & Traceability 14
Process Control 40
Inspection & Test 45
1 i ing & Test Equi 47
Inspection & Test Status 15
Control of Nen-Conforming Product 16
Corrective Action 26
Handling, Storage, Packaging & Delivery 27
Quality Records 22
Internal Quality Audits 37
Training 22
Statistical Techniques 2

MANAGEMENT RESPONSIBILITY

Out of the sample of 75 companies studied. 28(37.3%) of the compa=
nies were found to fail to comply with this requirement. Analysis of
the audit reports indicates that although the companies have a written
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policy on quality, failure to disseminate this policy to all levels of the
Ranization. as required by the standard. is a major problem.

~ Another major problem that leads to failure to meet the requirements
of this section of the standard is the failure to clearly define the re-
ponsibility and authority to all personnel who manage, perform and
ify work affecting quality. This is particularly important in the areas
W the authority to accept or reject products and to stop production
must be clearly defined.

* The third major area of discrepancy is on the management review
of the quality system to ensure its continuing suitability and effective-
iess. Very often reviews are carried out on an ad-hoc basis on specific
problem areas rather than on the system as a whole. Reviews carried
ut in such a manner would not be able to establish the overall effec-
tiveness of the system.

QUALITY SYSTEM

he section of the standard does not present a problem to the majority
0f the companies. Only four (5.3%) of the companies audited failed
b meet this requirement. In most instances, failure to meet this re-
quirement is related to the absence of documented procedures or work
mstructions and the effective implementation of the documented qual-
y procedures and instructions.

lid not meet lhl\ requirement. ln most instances, failure to meet this

pquirement relates to failure to document and review the requirements
of job orders or the requirements of customers.

CUMENT CONTROL

is is the most common problem faced by companies implementing
#1S0 9000 standards. A total of 51(68.0%) of the companies failed
pmeet this requirement. Most common lapses relate to the use of
wthorized/obsolete documents. unapproved alterations and revisions
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to documents, the identification and labelling of documents and the INSF
availability of documents at the point of use.
From
failed
PURCHASING ailure
as req
Thirty-three (44.0%) of the companies surveyed faced difficulties in proced

implementing this requirement of the standard. Most of the failures
relate to the requirement for assessment and selection of vendors,
correctly specifying product requirements on purchasing documents,
approval of purchasing do s and the mai of a list of
approved suppliers.

PURCHASER SUPPLIED PRODUCTS

Three (4.0%) of the companies surveyed failed to meet this require-
ment. The low incidence of failure could be attributed to the fact that
this clause of the standard is not applicable to most organization.
Failure to meet this requirement is due to the failure to properly
identify. store and maintain materials/equipment which are supplied
by the purchasers.

i) fai

eqw

PRODUCT IDENTIFICATION AND TRACEAB i
Fourteen (18.7%) of the companies failed to meet this requiremen ) fai
Among the causes of failure identified were no system and proced s ) fai
ai

available for the identification and traceability of products and
mixing of products from different batches during the manufactu ing
process.

PRODUCT CONTROL

From the analysis of the audit reports, 40(53.3%) of the comp.
failed to meet this requirement. The most common causes of fail
are the lack of process specifications and the failure of producti
personnel to ensure that processes are operated within specified control
limits.
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om the audit reports, it was found that 45(60.0%) of the companies
iled to satisfy the requirement of the standard. The major cause of
e is the lack of documented procedures for inspection and testing
required by the standard. In many instances, although documented
ocedures are available, failure to follow these procedures is a problem.
- The lack of inspection and test equipment in some instances also
sult in failure to meet this requirement. Very often under these
umstances, inspection are carried out only visually while bought-
aterials are accepted on the strength of certificates of quality sup-
by suppliers.

INSPECTION, MEASURING AND TEST
UIPMENT

equirement is the second most common cause of failure to meet
the requirements of the standard. Of the 75 companies surveyed,
41(62.7%) of the companies failed to satisfy this requirement. Among
the most common failures to meet this requirement are:

(i) failure to maintain a master list of all test and measuring
equipment requiring calibration

failure to calibrate test and measuring equipment on schedule
fiii) failure to specify the accuracy of calibration

i¥) failure to establish and maintain documented calibration
procedures

(¥) failure to maintain calibration records

calibration not traceable to national standards

INSPECTION AND TEST STATUS

en (20%) of the companies surveyed failed to meet this require-
The main cause of failure is failing to indicate the inspection
test status of materials, work-in-process and finished products by
e use of labels, coloured stickers or route cards.
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requir
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correc
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to the

CONTROL OF NON-CONFORMING PRODUCT

Sixteen (21.3%) of the companies surveyed failed to meet this require-
ment. The audit reports indicate that failure is due to a lack of adequate
controls to prevent mixing non-conforming products with good
products. In some instances. there was an absence of documented
procedures to review non-conforming products.

CORRECTIVE ACTION

Twenty-six (34.7%) of the companies surveyed failed to meet this re-
quirement. The main cause of failure is the absence of documented
procedures to deal with customer’s complaints and procedures for in-
vestigating the cause of non-conforming products to prevent recurrence.

HANDLING, STORAGE, PACKAGING AND
DELIVERY

From the audit reports, it was found that 27(36.0%) of the 75 companies
handled and stored their products in an unacceptable manner that is
likely to result in damage or deterioration to the product. In many in-
stances, there is a lack of identification of stored materials and products.

QUALITY RECORDS

The standard requires that all records pertaining to quality must be
maintained to demonstrate achievement of the required quality and the
effectiveness of the quality system,

From the audit reports, it was found that 22(29.3%) of the companies.
surveyed failed to keep records as required by the standard. Failure to
identify and index records and to specify the retention times for the
records are also major causes of failing to meet this requirement.

INTERNAL QUALITY AUDIT

The audit reports indicate that this is another major problem area f
companies implementing the ISO 9000 standards. Of the 75 companies.
surveyed, 37(49.3%) of the companies failed to comply to satisfy this.
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requirement. Failure to come up with a schedule for the internal audit,
o carry out the internal audits according to schedule, to implement
‘corrective action on non-conformances raised during the audits and

e e non-independence of auditors are some of the problems that lead
d 1o the failure to satisfy this requirement.
d
AINING

wenty-two (29.3%) of the 75 companies surveyed failed to meet the

req u'emenl for training specified in the standard. Failure to identify
re- raining needs, provide the necessary training and maintain records of
ted g are the major problems.
in-

& TATISTICAL TECHNIQUES

Only two (2.7%) of the companies are found to be deficient in this
ement. Many of the companies surveyed in this report indicated
it statistical techniques are not applied in their organizations.
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INTRODUCTION

As mentioned in Chapter 22, an analysis of the audit reports reveals
some of the common problems encountered by organizations in the
implementation of the ISO 9000. This chapter will discuss some of
the problems and propose solutions to overcome these problems.

PROBLEMS AND SOLUTIONS

Management Commitment

Results of the survey indicated that 37.3% of the organizations sur-
veyed encountered problems with this requirement of the standard.
Reasons that can account for the lack of commitment are as follows:

(i) lack of awareness of the benefits of quality management systems
and

(ii) implementing a quality system because of market pressures

Many of the organizations that had been audited are still practising:
the traditional concept of quality, i.e., “‘inspect in quality™. Cus
tomer’s satisfaction is to be achieved by supplying defect free producis
by inspecting and rejecting products not meeting specification. Many
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do not realize that the cost of these “‘rejects’” are already built into
the cost of the good products that are supplied, i.e. the customer is
made to pay for products that are rejected.
. These companies are not aware that quality assurance with its con-
cept to “*build-in-quality™” is a more cost-effective way of delivering
(defect free products to customers. The concept of grade and quality
is not widely understood as many have not heard of Juran’s “‘Gold in
the Mine™" concept. The prevailing thinking is that higher quality
‘means higher cost.
Many of the companies too had been **forced” into implementing
IS0 9000 by market pressures. A major customer could have in.
ded the ISO 9000 as a condition of supply, or that a major com-
etitor had already implemented an ISO 9000 quality system. To stay
mpetitive and 0 ensure its survival, the organization is thus
forced”” to comply with market requirements,
In so doing, commitment is lacking, and like other management
tems, this lack of commitment of the system would lead to the
down of the system. A lack of management commitment is often
fidicated by the failure to commit adequate resources (manpower and
quipment), 1o establish and maintain the system. Inadequate training,
illingness to purchase critical items of testing equipment and poor
cipline in the maintenance of quality records are also indicative of
be lack of management commitment.

TR

erpreting the Requirements of the Standards

IS0 9000 standards are generic standards that had its origin in
engineering industry. As generic standards, some of the terms used
e standards could be misconstrued as being vague, ambiguous
mprecise. Confusion also arise as there is a lack of definition of
terms in the standards. Examples of vagueness are terms such
sal and evaluation; inspection and examination: supplier, ven-
sub-contractor; and verification and validation,

impreciseness of the standard is not only limited to definitions
ms. There is confusion also as to the extent of documentation
required. For some clauses in the standard, the requirement is
lish and maintain procedures while some other clauses would
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specify, establish, document and maintain procedures. Is it therefore
necessary to document all procedures or document only where the
standards specifically require documentation?

Another difficulty that is widely recognized is the applications of
the standards to sectors of industry not related to engineering, for
example, the chemical process industry. the service sector such as
banks and hotels or the construction industry. As the terminology used
in the standards are engineering based, considerable amount of diffi-
culty is encountered when one tries to interpret the requirements of
the standards in the context of these industries.

The way to overcome the problem of interpretation is to have the
services of personnel with relevant experience in the particular sector
of industry to establish and implement the quality system. It must be
remembered that the ISO 9000 standards only specifies WHAT needs
to be done but the actual technigue or method employed. i.e. HOW it
is done is left to the organization concerned. Thus, different kinds of
organizations can interpret the requirements to suit their operation.
The experience and skill of the Quality Manager or consultant could
then be utilized to assist the organization to meet the requirements of
the standard.

Documentation i

A key requirement of the standards is documentation. However. what
is required to be documented or how much to document is not clearly;
specified in the standards. Most organizations, therefore, take the con-
servative approach, i.e. to document everything.

Ignorance of the documentation requirements usually result in
generation of a huge amount of paperwork which may or may not be.
used at all. The excessive bureaucracy that is generated have a negative
impact on the control of documents. This is reflected in the h
percentage of companies surveyed (68.0%) failing to meet this requif
ment. The most common problems encountered in the control of docu!
ments are obsolete documents being used, unauthorized amendment
to documents, revisions to documents not being circulated to all do
ment holders and unauthorized duplication of documents.

The reason for this failure is the inability of organizations to
ognize or comprehend what the fundamental requirements are.
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ental principle is that documents should only be generated
here they have a direct impact on the Quality System and where its
bsence could possibly result in a quality problem. To be useful. docu-
ents must be integrated with the particular organization’s operational
em, resources available, culture, management and type of product
0f service.

us to avoid over-documentation, an organization would have to
oughly examine its business process and needs. It then makes its
cision on the quantity and depth of documentation that is required
satisfy the requirements of the standards, bearing in mind that the
eumentation produced represents a true and useful account of how
ality System operates and that the documentation is to help those
g that system.

T B R S T e e

foblem of Implementation

often the task of establishment and documentation of a Quality
m is assigned to a single person, i.e. the Quality Manager. Unless
ality Manager is very conversant with the entire business proc-
the organization, the documentation that results may not reflect
at is actually happening or would not achieve its purpose in the
effective way. Very often then, such procedures would be ignored
the people who are supposed to be using it.

inother problem with implementation is that organization mistak-

0 the people mvolved in lmplememlng the system.

'v failure to adequately train its employees to implement the
ted system had resulted in the high failure rates for process
(53 3%) and inspection and testing (60.0%) requirements of

,way to overcome this problem is to involve everyone in the
jzation in writing their own procedures and work instructions,
e Quality Manager as the facilitator or co-ordinator. This way
ownership instead of having the procedures written by a third
ind having it imposed on them. Writing their own procedures
jies understanding of the system, thereby, ensuring that it is fol-
by the whole workforce.
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Training is another important factor to ensure the effective imple-
mentation of a Quality System. Everyone in the organization must be
given effective instruction, training and supervision to ensure that he
performs his job effectively.

Resistance to Change

In a study conducted in the United States by Blair and Whitehead
(Ref. 13). the authors identified that middle management’s resistance
to change as one of the main obstacles to the successful implementa-
tion of quality programmes. Middle level management had remained
sceptical of a process which demands a radical change to traditional
management techniques, particularly, when tangible benefits cannot
be immediately realized.

The implementation of Quality Systems to the ISO 9000 standards
may be perceived by middle managers to be bureaucratic and interferes.
with their work. This may be particularly true where it involves the’
non-traditional areas of quality such as purchasing, training and mar-
keting whose managers may feel that quality is the Quality Manager’s
problem and not theirs. .

It is important for organizations embarking on a programme to im-
plement the ISO 9000 standards to communicate to all in the organi-
zation the real purpose of implementing Quality Systems. That is to
improve the effectiveness of the organization in meeting customer’s
requirements by creating a systematic approach to Quality Assurance
thus demonstrating its commitment for quality to both its customes e as fol
and employees. And that this commitment involves everyone in
organization.

An ongoing programme of education and training in the principles
and concepts of quality management and the total involvement of eve
ryone in the organization in the establishment and implementation of
the Quality System would reduce the resistance to change.

USAGE OF COMPUTER TECHNOLOGIES

With the advancement in the field of computer technology, both i
the field of software and hardware, the construction industry is movi
towards a paperless quality system documentation. With the approp
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ite computer software, a lot of documentation relating to the quality
system can be stored and transmitted via the electronic media. In fact,
ll the pre tender and post tender records can be stored in inter-related
abase software that unites the quality system document, design as-
work program and the specification.

Computer software packages available in the market now can be
d for:

() Preparation and updating of Quality Manual, Work Procedure,
Work Instruction and Project Quality Plan.

b) Document control that is control status of document whether New,
Current and Archive.

R

&) Maintenance of training records.

d) Preparation of Internal Audit Report and monitoring status of audit

Interface with other systems to enable the flow of information to
thorize personnel immediately and as when required to.

intaining sub-contractors and suppliers performance records for
purpose of evaluation.

e computer program will allow an entire construction method
tract requirements to be tested by computer simulation which
as follows:

ding Defects

hitectural and Structural Design
it Control

ilue Engineering

improvement in computer hardware in terms of memory
capaci is becoming possible for consultants and super-
0 retrieve construction details through computer notebooks.
nthe near future, we may be seeing more consultants and super-
ing around with their computer notebooks rather than bulky
n drawings while carrying out their tasks on site.
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An Interview with the Master
Builders Association of
Malaysia

INTRODUCTION

A tape recorded interview was carried out at Mr Lau Mun Cheong’
office on 12th October 1995 from 10.00 am to 12.00 noon with regan
to some of the problems faced by the construction industry and
implementation of ISO 9000 in the Malaysian Construction Industry:

Mr Lan Mun Cheong is the Secretary General of Master Builde
Association of Malaysia. He is also a Professional Engineer. Currently;
he is the Executive Director of Sekimas Holdings Sdn Bhd.

Question 1

What's the role of M.B.A.M. in our construction industry?

Answer 1

On behalf of the President and Council of Master Builders Associatio
of Malaysia (M.B.A.M.), I am pleased to give a report of the Asst
ciation’s achievement and activities in the year 1994.

The construction industry had performed extremely well in the
1994. Tt has achieved a growth rate of 15 per cent during the y
This is the fourth year in succession that the construction industry
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ecorded a double-digit growth. Industry analyst had forecast the cur-
ent boom to maintain at least for the next three years. However, the
e Iso created some very pressing prob-
such as quality control, shortage of skilled workers. industrial
shortage of building materials, etc. It is, therefore, of para-
unt importance for the Association to take stock of the current
0 with the aim to improve on the various aspects mentioned,
order 10 keep pace with the expectation of the public, in general.
It is, therefore, the prime objective of the Association to provide
gmbers with such information and assistance in the years to come.
 Association shall continue to maintain its close rapport with the
s Government departments and agencies to ensure that the views
Association in the current issues related to the industry will be
into consideration during the formation of the various policies
as during the stage of implementation.
the year 1994, the construction industry had also witnessed the
g of two very important legislations affecting the construction
, namely the OCCUPATIONAL SAFETY AND HEALTH
514, 1994 and the CONSTRUCTION INDUSTRY DEVELOP-
BOARD ACT 520, 1994. The Association is keeping a very
watch in the development of these two legislations and had re-
ded with numerous dialogues and discussions with the relevant
ies in order to safeguard the interest of the construction industry.
Association will continue to monitor the development and en-
oper representation in the CIDB’s working committee in order
ve our objectives.

fiuction industry involves various parties. e.g. developers, con-
s and the consultants, various construction methods and other
§ from both the public and private sectors. The level of success
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in carrying out such construction and development activities depends)
very much on the quality management system, construction technol-
ogy and teamwork of all parties involved in the construction industs
As such, a quality management system approach is necessary to de
with the pre contract and post contract stage of a project. The demand
for the continuous improvement in the Malaysian Construction Indus=
try is to be given top priority to ensure national success. The constr
tion industry is a dynamic and complex industry as it involves so many
parties,

Therefore, the performance of the construction industry as a whole
depends very much on the following key elements:

— Manpower resources, e.g. architects, engineers, surveyors,
builders, technicians, skilled, semi-skilled and manual workers,

— Building materials resources, e.g. from raw materials to
component parts of the building.

- Machinery resources, e.g. heavy and light equipment.

— Construction technology, e.g. advance building technology 0
improve quality, safety and efficiency of the project.

— Quality management system, e.g. good management principles
codes of practice and other management technique applicable g
the construction industry.

My understanding of the requirements of the ISO 9002 is essentially
to document all critical construction process or methods, whost
absence would affect the quality of the finished products or service
At the same time, ISO 9000 has a built-in management review, cont
review, construction methods review to streamline the constructiof
processes.

On top of this, there is also the internal and external quality aud
and sub-contractors and suppliers audit carry out within the qua
management system (o ensure all parties comply with the requiren
of the ISO 9000 standard.

1SO 9000 standard embraces the twenty clauses of good ma
ment practice. In my opinion. I agree that the implementation o
effective quality management system that meets the ISO 9000 stan
can lead to cost and time savings and better quality projects.
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Hong Kong's and Singapore’s C.I.D.B. have made ISO 9000 Certifi-
ion a mandatory requirement for contractors tendering for Govern-
nt projects. Do you think that the Malaysian C.1.D.B. should follow
the above trends?

swer 3

ter Builders Association of Malaysia (M.B.A.M.) has always en-
ge all its members to embark on the implementation of ISO 9002
e Malaysian Construction Industry. However, M.B.A M. cannot
its members to implement 1SO 9000 if the members do not want
0do so. Bear in mind a lot of its members are small time contractors
io might not have enough resources to implement ISO 9000 in their
rganizations. In my opinion, C.I.D.B. Malaysia should follow the
ong Kong's and Singapore’s C.I1.D.B. footsteps of making the ISO
0 Certification a mandatory requirement for all contractors tender-
ig for Government projects.

estion 4
can M.B.A.M. contribute towards solving the following problems
€by the construction industry presently?
mer practice of awarding contract to the lowest bidder
k of skilful foreign workers
age of building materials
of Continuous Professional Development
of funds for Research and Development
r building materials
Rising price of building materials

construction period imposed by the customers
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Answer 4

(a)
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It is a commercial problem.

(b) Current inflow of foreign workers has helped in reducing the ens
pressure on the supply of labour. A lot of times, however, live
construction companies end up getting workers who have not been con:
trained at all in the construction fields. We feel that a grading mat
mechanism to classify the type of workers coming into the country it ca
is needed to ensure that we get the right people for the jobs. This and
effort will be best carried out on a Government to Government We
basis. and |

(¢) We expect the current buoyant economy to continue. Construc certi
industries will be kept busy for some more years to come. We ‘mate

(d) We would like the Government to extend its tax incentives

(e)

appeal to the supporting industries (i.e. bricks, tiles, cement, stee
bars, electrical wires, etc.) to build up the efforts and prepare fo
the future volume of works.

We are aware that the Ministry of Domestic Trade and Consu:
Affairs has appointed Arthur Anderson HRM (Managemen!
Services) Sdn Bhd to conduct a survey on the supply and deman
of the various building materials covering up to the year 2000. We
are looking forward to the report of the survey so that the relev;
industries related to the construction industry will be able to benef
from this report and to chart their future strategies accordingly.

include a rebate for in-house training activities conducted for the
construction professionals, sub-professionals and workers i
addition to the training conducted by the approved institutions.
These incentives will help to reduce the pressure due to the a
shortage in the supply of manpower in the construction indust

We congratulate the Government on the setting up of
Construction Industry Development Board. We hope that
establishment of C.LD.B. will further stimulate R & D activil
in the construction industries.
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The international market for construction activities is truly a very
competitive market. In order to stay and survive in the market, we
need to enhance our competitiveness. We urge the Government to
ensure that our Jocal manufacturers of construction materials to
live up to the competitiveness in terms of quality, price and
consistency of supply. We hope to bring our local building
materials with us together to the international market. However.
itcan only be realized if the materials are of international standard
and quality at competitive price.

We also appeal to the Government to work together with SIRIM
and its counterparts in the foreign countries to establish a reciprocal
certification system to ease the entrance of our construction
materials into the countries.

) The Government should exercise flexibility in the event when
building materials prices are found to be escalating or when
‘material supplies are in critical shortages.

mporary lifting on the ban of the importation of certain materials
hould be considered to overcome the shortages and/or to stabilize
escalating prices. We note with concern that prices of
inium sections, PVC products, electrical cables and bricks
e been increased substantially. Currently, the construction
adustry is facing critical shortage in the supply of clay bricks,
fing tiles and cements. We would like to see more Government
its to curb the rising prices. The inflationary prices on the

tial materials will only limit our capability in providing
affordable housing scheme to the needy.

commercial problem.
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INTRODUCTION

This chapter describe the critical steps in implementation of 1SO 90 00:
in a construction company. The Quality Assurance Manager has to
plan for implementation of ISO 9000 covering the whole duratiol
from feasibility study to its final completion. Ideally, a constructio
company would require approximately 15 to 18 months to achieve thé
1SO 9000 Certification. A period of six months is quite sufficient t0
prepare all the necessary documents such as Quality Manual, Worl
Procedure, Work Instruction and Project Quality Plan. Another nin
months will be required to ensure all employees are familiar with th
documented procedures. Familiarization of the documented proc
dures can be carried out though Internal and External Aware
Training, Management Review, Internal Quality Audit, etc.
only a rough estimation of the time frame for the implementation 8
1SO 9000. The actual time required depends very much on the col
plexity of an organization. However, companies are advised not|
plan for too long a time frame as this could result in a loss of m

in the impl ion of 1SO 9000. Therefore, it is essenti
for the Quality Assurance Manager to plan out all the critical eva
in his programme and to allocate sufficient time and resources f
each of the event.
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The critical steps in the implementation of 1ISO 9000 are given
below. The flow chart in Figure 25.1 provides a quick overall view
on the flow of events in the implementation of ISO 9000:

P 1 - Decision by the Managing Director to go ahead with the
1SO 9000.

STEP 2 — (i) Appointment of Quality Assurance Manager
responsible to implement the Quality System into the
Company. The Quality Assurance Manager should
preferably to be someone with technical background.

(i) To set up steering committee consisting of all the
Heads of Departments to monitor the progress of
implementing the ISO 9002 and resolve
interdepartmental problems.

3 — Prepare an implementation plan and identify the critical
path by allocation of sufficient resources.

4 — The Company may then submit its application to the
certification body to ensure date for the assessment.

Manager subject to approval by the Managing Director.

6 — Quality Assurance Manager to prepare flow charts on all
important processes after further consultation with the
various heads of departments.

P7 - Write-up of all Work Procedures and Project Quality
Plans subject to further discussion with the various heads
of department.

= Implementing the Quality System documentation both in
the head office and on site by conducting frequent
awareness training course.

- To carry out internal audit on site and head office to check
on the effectiveness of implementing the Quality System.
Itis recommended that internal auditor be sent for training
through external seminar.
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P 10 — Prior to the external audit, it is recommended that a mock
assessment through internal audit should be conducted to
establish the organization's readiness. Sometimes, an
external auditor may be appointed to carry out an
independent assessment.

11 — For adequacy audit, a company’s quality manual and work
procedures are normally submitted to certification body
for review against the requirement of ISO standard.

For compliance audit, to ensure whatever written down
in the Quality Manual and Work Procedure are
implemented as per document.

VANTAGES OF ISO 9000 REGISTRATION FOR
CONSTRUCTION INDUSTRY

e of the advantages of an effective certified quality management
m are given below:

ized resources use in the company organization

nproved awareness of company’s policy and objective

oved communication between various departments in the same
ization

oved traceability to root ‘causes’ of quality problems
down material wastage on site

alized systems (o ensure consistency in quality of services
mented system provides useful reference and training tool
er rejects, therefore, less repeated work and warranty costs
rectified at the earliest stage

proved relationships with the clients, sub-contractors and
al suppliers

foved corporate quality image
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— Continuous improvement through Quality System review
— Improved records and easy retrieval in case of litigation
— Ensure project completed within the stipulated time frame required

by the contract

1SO 9000 is a matter of good management practice, therefos
endorsing I1SO 9000 have many advantages which far outweigh
disadvantages.



Summary

A Total Quality System is critical in today’s competitive business
environment. In an era of globalization where economic competition
ecoming more intensified, it is a sound business strategy to develop
pl a quality nent system that meets international
lirements.
Implementing an ISO 9000 Quality System will bring about im-
ed competitiveness for an organization as a result of the following
es:

) Focusing on customer’s needs

) Applying a supplier/customer relationship with well-defined and
mutually agreed upon requirements

) Developing a prevention attitude throughout the organization
blishing clear doc 1 procedures and instructions
underslood by everyone concerned.

for the construction industry, implementing ISO 9000 Quality Sys-
can complement and spur the industry towards adopting innova-
d efficient construction technology and practices in order that
ects can be completed within a stated period of time and with less
giving adequate consideration to quality and safety require-
as well as giving due regard to the environmental and aesthetic
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No doubt, to establish and implement an ISO 9000 quality manage-
ment system requires a lot of effort from an organization. Organization
may face difficulties and problems during the implementation and’
maintenance of an ISO 9000 quality system.

For one, obtaining a clear understanding of the requirements of v.he
standards is not easy as the ISO 9000 series of standards is generic,
They represent the minimum requirements for an effective Quality
System to assure that products or services will meet customer requi
ments. It may require much planning, management and implementa-
tion focused on results at using the Quality System. The standards are;
written for all suppliers of goods and services regardless of the si
of the organization and the sector of industry. Thus, the terminolo,
employed have often been described as vague and imprecise resulting
in difficulty in interpretation and understanding.

The standards tell you what you must have in a Quality Syste:
but do not tell you how you can achieve it. This has caused g
difficulty in its implementation, particularly, for the small organiza
tions which do not have the resources to engage Quality Consultants.

However, with Total Management Commitment, full support a
co-operation from all levels of personnel who have been adequately
trained, all difficulties and problems can be overcome.

There has' been argument that the ISO 9000 standards cannot be

I d in the Malay Construction industry due to the fo
Iowmg reasons:

(a) Customer practice of awarding contract to the lowest bidder

(b) Lack of skilful workmanship, e.g. mostly consist of forei;
workers whose only forms of training are on-the-job training on
site

(c) Outdated Construction Technology due to lack of funds
Research and Development

(d) Lack of Continuous Professional Development
(e) Poor building materials which do not meet the specifications

(f) Poor design by inexperienced Architect and Engineers
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) Short construction period

(h) Conflict of interest among the contractual parties

Though the proponents of such line of thoughts may have a basis
for their arguments, the authors are of the opinion that the shortcom-
ings as stated above are temporary and can be corrected through the
adoption of more innovative and efficient construction technology and
ices. Indeed, implementing 1ISO 9000 Quality System will be the
Tight step to take to spur the construction industry onwards.
However, it should be emphasize that the ISO 9000 Quality System,
ot be regarded as the cure all for all of the industry’s ill presently
faced.
All parties involved in the Construction Industry; the developers,
lhe consultants, the approving authority as well as other regulatory
dies should all play their part in ensuring that the industry attain a
ompetitive edge in the global arena.
In the final analysis, the benefits that can be obtained from imple-
enting an ISO 9000 Quality System is well worth all the effort, time
money put in. For an organization that aims to improve continu-
the way in which it runs its business to serve its customers, the
evements of ISO 9000 standard certification represents a milestone
quest for quality.
nce the introduction of the 1SO 9000 standards in Malaysia and
launching of STRIMs certification scheme in 1987, there has been
asing realization by Malaysian industry of the need to incor-
e quality practices into their business operations. This develop-
L will place Made-in-Malaysia products in a better competitive
tion in the global markets. A step which will positively contribute
achievement of the objectives of VISION 2020.
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PERFORMANCE AND SCENARIO OF THE
CONSTRUCTION SECTOR

The construction industry has undergone rapid growth parallel to the,
economic growth of the nation. This is clearly seen from the progres-
sive levels of construction activities undertaken in the past, currently
being undertaken and those ambitious programmes earmarked for the
future. For the period between 1991 until the year 2000, the construc-
tion sector is expected to enjoy a double-digit growth rate and the
sector’s contribution to Gross Domestic Product (GDP) is expected
double by the year 2020.

From 1991 to 1995, the industry contributed about 4.0% to 4.2%
to the GDP. Even though this contribution is comparatively small,
construction sector enjoyed a double-digit growth rate of over 13%
annually from 1992 to 1994 and in 1995 alone. it registered a growth
rate of 15.5%. This trend is expected to continue in view of more
ambitious development programmes which are in the pipeline.

The construction sector play a very important role in the expansion;
of the national economy in that it provides vital support to other s s
and it acts as a catalyst to the growth of these other sectors. Des
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this impressive growth, this sector is segmented and compartmen-
talized due to the presence of too many players, each carrying out
their own independent activities without proper co-ordination and
‘control. There is also no single agency or body which can integrate
‘and co-ordinate the formulation of policies and to tackle current issues
and problems faced by this sector. There is also no national resource
centre for this sector.

BOARD’S MISSION

is recognized that as a result of uncontrolled and unorganized
rowth, the construction sector is saddled with many problems. There
are alarming signs of lack of emphasis on quality and safety on con-
ion sites. There are records of injuries, sometimes fatal on con-
tion sites. Further the quality of completed work leaves much to
desired. Also there are signs of premature failures and defects on
ntly completed projects. These problems are compounded by an
e shortage of construction workforce especially skilled workers.
nust be admitted that the growth of this sector is sustained almost
ly by a foreign workforce. Besides the shortage of manpower,

e C.LD.B.’s mission is to address all these issues and to steer
sector towards the right direction so that it can spearhead and
it late a balanced growth in tandem with the aspiration of the
al economic policy. The main focus, therefore, will be to develop
wnstruumn industry so that it becomes a major contributing sector
) the national economy capable of producing and delivering high
construction works, with value for money and responsive to
on’s need.

focal point of development of the construction industry sector
tainly the overall improvement of quality. In construction, quality
0 not only to the quality of the end product i.e. the quality of
ver is being build, but also of equal importance is the quality of
and practices and other factors of production that lead up to
nd product.

e other equally important aspect of quality improvement that
s to be addressed is in the area of safety standards. Safety is a
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universal concern and in construction we need to address safety not
only in relation to those who are being employed on site but also the
public at large during the stages of construction. Records show that
the frequency of accidents and injuries on construction sites are much
higher than those in other sectors of industry. Looking at the record
of fatal accidents alone in 1994, there were 24 deaths on construction
sites in and around Kuala Lumpur and the State of Selangor. Within
the first quarter of 1995 there were 11 deaths on construction sites
within the same region. This is an indication of the grim situation if
no concrete effort is made to check this rising trend.

The next move towards enhancing this sector's contribution to the!
national economy is to concentrate on exporting construction services;
into the international market. Those programmes for the upgrading of!
quality and safety standards are indeed steps in the right direction to’
gain cognizance of the integrity and reliability of our builders and:
contractors in the international market. Thus far the construction!
sector’s contribution to GDP has been relatively small even though it
has registered a double-digit growth for quite some time now. In
comparison with the construction sector of Japan and Korea, we realize.
that this contribution is only about one-third of what they contribute
1o their respective country’s GDP. The move to upgrade quality and
safety standards and to gain strong footings in the international market
will eventually improve this sector’s contribution to the national
economy. §

COLLECTION OF LEVY BY C.L.D.B.

To carry out C.LD.B.’s function and to achieve its mission for
improvement. development. expansion and betterment of the construcs
tion industry, C.LD.B. needs fund to carry out its activities and pro
grams. Hence C.LD.B. collects levy at 0.25% from all construction
contracts exceeding five hundred thousand ringgit (RM500,000.00)
under the ambit of Part VIIT of the Construction Industry Development
Board Malaysia Act 1994 (Act 520). Under the Construction Industry
(Collection of Levy) Regulation 1996, all registered contractors wha!
execute any contract on any construction work or commence construc-
tion work, having a contract sum of above five hundred thousand!
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ringgit shall submit a notification in Form CIDB L1/96 not later than
14 days after the date of execution of the said contract/works or not
‘more than 14 days before the commencement of the said construction
work. whichever date is earlier, The Form CIDB L1796 can be obtained
from C.1.D.B. office.

I

C.LD.B. STRUCTURE
L

Chairman and Board Members

[ Chief Executive ]

Business Development Division

- Accredlit and register — Assist in improving local
contractors, skilled construction business
construction workers and environment

— Assist in the export of
construction services

- Establish a construction — Undertake construction
training centre economic research

Devel ‘1_‘< Corpx Services Division
-Undertake research and — Undertake enforcement
development programmes activities
-Create and maintain a — Provide legal services
‘construction information
centre
-Undertake technology and — Provide administrative and

otion activities financial services
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Chapte
FUNCTIONS OF THE BOARD - Co
The functions of the Board as laid down in sub-section 4(1) of the — Sta
Act are as follows:

— To promote and stimulate the development, improvement and Impl

expansion of the construction industry: — Res

— To advise and make recommendations to the Federal and State — Tec
Government on matters affecting or connected with the construction

industry: = De:

— Nat

— To promote, stimulate and undertake research into any matter

relating to the construction industry; = Acc

To promote, stimulate and assist in the export of services relating
to the construction industry:

To provide consultancy and advisory services with respect to the
construction industry:

— To promote quality assurance in the construction industry;

To encourage the standardization and improvement of construction
techniques and materials;

I

To initiate and maintain a construction industry information system;

1

To provide, promote, review and co-ordinate training progra
organized by public and private construction training centres for
skilled construction workers and construction site supervisors;

To accredit and certify skilled construction workers
construction site supervisors.

KEY PROGRAMMES

Quality Development

— Registration of contractors

— Accreditation of skilled workers and site supervisors

— Quality assessment system and awards
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~ Construction industry resource centre

~ Standards writing for the construction industry.

mproving Productivity

Research and Development

Technology promotion

Design support centre

National Construction Exhibition centre

Accident-free programmes.

anpower Development
= 8kill and Supervisory training
- Construction training centre

- Manpower policies and planning.

roving Business Environment
Export of construction services

Construction economy research.

In summary. the advent of C.1.D.B. is primarily to help develop the
pstruction sector to a new frontier which has the capacity and ca-
ity to offer quality products and services competitively. The
d is committed to develop skill standards. technology of construc-
and quality and standards of materials. Above all, C.1LD.B. is
mitted to upgrade safety standards on construction sites and to
on programmes to develop contractors and builders to be com-
to quality and safety in construction.
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Registration requirements and
procedures by C.I.D.B.

INTRODUCTION

(a) With effect from 20th July 1995, it is mandatory for all contractors
whether local or foreign to register with Construction Industry
Development Board Malaysia (C.1.D.B.) before they undertake to
execute and complete any construction works in Malaysia except
those given exemption under section 40(1) of the Construction
Industry Development Board Malaysia Act 1994. Any person who |
undertakes to carry out and complete any construction works
without being registered as a registered contractor with C.L.D.B.
shall be guilty of an offence under the C.I1.D.B. Act and shall, on
conviction, be liable to a fine not exceeding fifty thousand ringgit.
Contractors are given twelve (12) months grace period to register
with C.1.D.B. Nevertheless, contractors are advised to apply early
for registration as the C.LD.B. shall not be responsible for delay
in processing applications for registration received later than six
(6) months before expiry of the twelve-month grace period.

(b) C.1.D.B. has established the Registration and Levy Unit to register
contractors. Contractors to be registered with the C.I.D.B. must
show that they have the relevant experience, financial, technical
and management capability.
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Terms of registration

1. SCOPE OF REGISTRATION

There are three Registration Categories, namely

(1) Civil Engineering Construction,
(2) Building Construction, and

(3) Mechanical and Electrical

which are further classified into various specialization groups (Se
Appendices A-1 and A-2).

There are seven grades for each of the categories (See Appendi
A-1).

2. APPLICATION DETAILS

2.1 Application Procedure

Application forms are available at C.LD.B.. Level 19, Menara D
Onn. PWTC, 45 Jalan Tun Ismail, 50480 Kuala Lumpur. All appl
tions shall be submitted in the prescribed application forms av:
on payment of RM5.00 per form. It is the applicants’ responsil
to ensure completeness of the submissions and to ensure that necess
supporting documents are submitted. Incomplete or uncompiled sul
missions will be returned. Processing will commence only after th
submissions are found to be in order.
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2.2 Processing Fees

Ml applications shall be accompanied by payment of the appropriate
processing fees. The amount of fees to be paid is shown in Appendix

Processing fees can be in the form of cash or poslal order or money

Jevelopment Board Malaysia. All fees paid are not reﬁmdable.
D.B. may change the fees without giving any prior notice.

3 Submission of Application Forms

pplication shall be made by a director or by a person authorized
0. do so by the firm or a sole proprietor or a partner as the case may

be submitted to:

Registration and Levy Unit
onstruction Industry Development Board

Applicants are encouraged to submit applications in person to
that their submissions are complete.

essing will be based only on available information submitted
licants. Applicants are encouraged to forward references
from clients/consultants of the projects which the firms have
en. References should be submitted together with the appli-
n forms in envelopes marked **Strictly Confidential’".

course of processing the applications, C.I.D.B. might deem
to obtain references from the applicants’ bankers or the
is/professional consultants who supervised the works of the ap-
5. Any service charge imposed by the bankers or professional
s on the enquiry made, shall be borne by the applicants.
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3. REGISTRATION REQUISITES (d) Sub

Applicants must comply with the registration requisites before they
can be considered for registration. Registration requisites are as stated
below.

3.1 Status with the Registrar of Businesses or (e) In
Registrar of Companies

(a) Applicants have to be registered with the Registrar of Businesses Tha
or Companies before they can be considered for registration with f) Key
the C.1D.B. - full-

wise
qual

3.2 Experience and Performance man

(a) Applicants are expected generally to have executed engineering
and construction works similar to those categories and
specialization which they wish to be registered in.

(b) Experience of the firm shall be in terms of:

(i) The average annual value of work executed by the applicant
during the past three (3) years should be at least equal to the:
capacity of the registration grade applied for.

and
Have successfully completed during the last three years at
least one project of a similar category of value exceeding 75%
of the capacity of the registration grade applied for. :

or 1

(ii) Experience of key technical personnel, if the applicant has no.
previous experience.

Appendices C-1 and C-2 illustrate the registration requisites.

(c) All main contracts or nominated sub-contracts executed by the'

applicants will be considered. provided they are supported by
necessary contractual documents.
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(d) Sub-contracts awarded directly by another contractor may only be
considered if the scope and value of projects are clearly described
and accompanied with the necessary contractual documents. The
contract value of sub-contract work taken into consideration will
depend on the extent of involvement of the applicant in a particular
project.

) In addition to the requirements on aggregate project value,
applicants must have a consistently good performance record.
Those with poor performance history may be refused registration.

) Key technical personnel shall be the principal of the firm, or a
- full-time employee not associated professionally or employment-
wise with any other party, having a professional or technical
qualification and have been involved or employed in a
managerial/supervisory capacity in construction contracting not
less than five years prior to the application.

3 Financial Capacity

) Applicants should satisfy C.LD.B. that they have sufficient
financial resources to meet the financial commitments which
would normally arise.

Financial capacity of an applicant registered with the Registrar of
‘Companies shall be evaluated in terms of net worth based on the
latest audited financial statements* OR for new companies (less
than two years), the paid-up capital of the companies. For
applicants registered with the Registrar of Businesses, whether sole
proprietorship or partnership, financial capacity shall be evaluated
in terms of net capital worth which shall be derived from either
one or all of the following:

(i) Average balance of the last three months bank account
statements® of the applicant.

ted financial statements to he submitied shall he for the last financial year or if not available for
the year pror 1o the said period

Bank Account statements from the same bank/financial institution 1o be submitted shall be for the
st three months before date of application of the applicant
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(i) Fixed deposit (including fixed deposit of each partner). Fixed
deposit considered shall not be charged to any bank or
financial institution.

(iii) Amount of overdraft facilities enjoyed by the applicant.

(¢) The minimum financial requirement in terms of net worth/paid-up
capital or net capital worth is set at 5% of the capacity of the
registration grade applied for except for Grade G7.

3.4 Personnel Resources |

(a) Applicants should satisfy C.LD.B. that they have the necessary (d) Ger
full-time personnel resources in Malaysia to undertake the work
corresponding to the registration grade and category applied for.

(b) Evaluation on personnel resources shall be made as follows:
(i) The numbers of full-time employees employed.

(i) Experience shall be in terms of aggregate number of years i
which the employees in their present as well as previ
employment have been involved in construction works
similar to the category in which the applicants wish to be

registered in. Q

aj
(c) Personnel resources shall be grouped into three (3) groups, i.‘ isps]
Group A, B and C as follows: Ap
Sp

Group A — Degree holder in construction-related fields.

Group B — Diploma holder in construction-related fields |
other degree holder with experience in constructig
works.

Group C — Others who are involved in technical activities 0

site with experience in construction works
accepted by the C.LD.B.

The minimum personnel resources requirements are laid o
Appendix C-2. Relevant EPF contribution statements, pay
etc. should be attached with submissions.



Chapter 27: Registrati i and p by C.LDB, 169

3.5 Additional Requirements

(a) Applicants applying for specialization in piling works must possess
the relevant plant and equipment.

(b) Applicants applying for electrical category must possess valid
Electrical Contractor’s Licence or the relevant licence issued by
Department of Electricity & Gas Supply.

) Applicants applying for specialization in plumbing works must
__employ a full-time employee with a valid Plumber Licence issued
by the relevant authorities.

Generally, applicants applying for registration must comply to the
requirements of any written law or rules affecting the activities
that the applicants propose to engage in by virtue of the
registration.

. CATEGORIES, SPECIALIZATION AND GRADES
OF REGISTRATION

] Qualified applicants shall be registered in the appropriate grades.
appropriate categories and appropriate specialization and will be
issued the relevant registration certificates. Please refer to
Appendices  A-1 and A-2, for grades, categories and
‘specialization.

S AND CONDITIONS OF
ificate issued is non-transferable.

ificate is valid during the period for which it was issued
provided it has not been cancelled or suspended or revoked by
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A contractor shall apply for renewal of registration within 60 days (1) The
before the expiry date of registration.

No contractor can submit any tender, or enter into any construction
contract after the certificate has expired and before the same is
renewed. Otherwise, the contractor shall be deemed to be
operating without a certificate and shall be guilty of an offence
under the Act.

No contractor can undertake/implement any construction project
which is not within the scope of his registered grade and category,
otherwise he shall be liable to appropriate disciplinary action.

Any registered contractor who is awarded a project which is at
valued more than his registered grade shall apply for approval
from the Board before executing the project. RE

A contraclor’s registration is subject to review at any time to;
ascertain his eligibility to the present grade and category of
registration.

A contractor shall submit information regarding any nevlf
construction works or contract(s) within one month of award.
Failure to submit the said information will tantamount to the
contractor contravening the terms and conditions of registration..

A contractor must submit to the C.LD.B. any information
may be required from time to time.

The contractor shall display the Certificate of Registration issued
by the Board or a certified true copy of the certificate, by
Board at the place of business.

The contractor shall display his registration number on
signboard at each construction site.

A contractor must observe and abide by the provisions of Section
VI of the Act, and any other orders or instructions which the
C.1.D.B. may issue from time to time pursuant to its power
duties under the Act.
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(I) The certificate issued shall be in the name of the qualified
applicant, whether a sole proprietorship, partnership, company or
corporation.

(m) In any revision of a contractor’s registration which necessitates a
change in any of the information on the certificate, the certificate
previously issued to him shall be returned to C.ILD.B. for
endorsement thereon.

(n) Registration Certificate is the property of the C.1.D.B. and must
be surrendered to C.I.D.B. within fourteen (14) days after notice
has been sent whenever the registered contractor’s registration is
cancelled or suspended or revoked for any reason.

. REGISTRATION AND RELATED FEES

tration and other related and incidental services shall be subject
yment of fees as shown in Appendix B. The appropriate fees to

d can be in the form of postal order or money order or company’s
eque or bank draft or banker’s cheque made payable to Construction
stry Development Board Malaysia. All fees paid are not refund-
e. CLD.B. is empowered to increase or decrease the amount of
f the fees. to delete any thereof or to institute any new fees,
ver deemed necessary by C.LD.B. subject to the approval of
e Minister of Works.




Registration for local or locally
incorporated applicants

1. APPLICATION DETAILS

(a) New Registration

New local firms or companies or locally incorporated companies
and local firms or companies currently engaged in construction
activities but are not registered with any recognized registration
agency shall apply for registration using Form C.1.D.B. R1/95.

(b) Registration for contractors currently registered with
recognized registration agency

Contractors currently having valid registration with Pl
Pukonsa/Department of Electricity & Gas Supply/Saraw:
PWD/Sarawak DID/Sarawak SEDC or SESCO shall apply
registration using Form C.LD.B. R1A/95.

Contractors under this category will be granted automatic
registration if their registration with the relevant authorities
still valid and they submit their applications within the twel
month grace period. Applications submitted after the expiry of thi§
period shall be treated as applications for new registration.
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All applications shall be accompanied by payment of RM50.00
processing fees.
2. PROCESSING TIME

der normal circ if the submissions are complete and in
ander, applicants will be informed of the outcome within one week

ied local construction firms or companies or locally incorporated

ies shall be registered with C.LLD.B. and shall be issued Cer-
tes of Registration which authorize the firms to undertake and
lete construction works within the scope of their grades and cate-
s as long as the certificates are still valid.

ertificates of Registration shall be valid for three (3) years, unless
cancelled or suspended or revoked earlier by C.1LD.B.

ificates of Registration issued to contractors currently
tered with PKK/Pukonsa/Department of Electricity & Gas
ply/Sarawak PWD/Sarawak DID/Sarawak SEDC or SESCO,
shall only be valid for nwo (2) years.

REGISTRATION FEES

n approval and notification by the C.LD.B., the qualified appli-
all pay the appropriate registration fees as stated below before
e of the Certificates of Registration.
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Grade Fees

Grade G7 RM1,400.00 per annum
Grade G6 RM1,000.00 per annum
Grade G5 RM  700.00 per annum
Grade G4 RM 350.00 per annum
Grade G3 RM  150.00 per annum
Grade G2 RM  80.00 per annum
Grade Gl RM  20.00 per annum

5. RENEWAL, UPGRADING, ADDITIONAL
CATEGORY/SPECIALIZATION AND CHANGES
IN PARTICULARS

5.1 Renewal

Application for renewal of registration shall be made using Form
C.LD.B. R4/95 within sixty (60) days before the expiry of the validity
period of registration.

Applications shall be accompanied by RM30.00 processing fees.

If applications for renewal of registration are received by the
C.LD.B. less than thirty days before expiry of validity of registration,
the applicants shall pay an additional RM200.00 as fees for late re:
newal to be paid, upon notification together with payment of renewal
fees.

C.LD.B. reserves the right to review the registration status of
contractor. C.LD.B. may downgrade the registration of the contract
who fail to fulfill the registration requisites,

If submissions are complete, applicants will be informed of the o
come within one (1) week after the Registration Committee makes a
decision or not later than three (3) months from date of submission
of applications.

Upon approval and notification by C.LD.B., the contractors shall
pay the prescribed fees which amounts to 50% of the registration fees
for the respective grades before issuance of Certificates.

Upon renewal, registration shall be valid for three (3) years.
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Lontractors may only apply for upgrading after they have been reg-
tered by C.L1.D.B. for more than one (1) year at the current grade and
tategory using C.L.D.B. R4/95.

Applications shall be accompanied by RM30.00 processing fees.
If submissions are complete, applicants will be informed of the out-
ome within one (1) week after the Registration Committee makes a
ion.

Upon approval and notification by C.I.D.B., the applicants shall
the prescribed fees which amounts to the difference in registra-
lion fees between the new grade and former grade, before issuance
if certificates.

3 Additional Category/Specialization

ontractors may only apply for additional category/categories or
ation using Form C.1.D.B. R4/95 after they have been regis-

by C.LD.B. for more than one (1) year at the current category/
es and specialization.

Applications shall be accompanied by RM30.00 processing fees.

If submissions are complete, applicants will be informed of the out-

within one (1) week after the Registration Committee makes a

on.

approval and notification by C.LD.B., the applicants shall pay

ibed fees of RM100.00 before issuance of certificates.

 Changes in Particulars

n for changes in particulars shall be made using Form
B. R4/95. Contractors shall inform the C.1.D.B. whenever there
changes in the name, capital. experience and/or qualifications,
ment, ownership, the board of directors or management of the
o company within thirty days of the change.

ilure of any contractor to inform C.1.D.B. of any change can result
pension or cancellation of his registration.

bmissions shall be accompanied by RM30.00 processing fees.

- mns s,
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If changes in particulars involve issuance of new certificates then,
upon notification by C.LD.B., the applicants shall pay the prescribed
fees of RM100.00 before issuance of the new certificates.

)
6. REJISSUANCE OF CERTIFICATES i)
A copy of the statutory declaration declaring loss/damage of the origi-
nal certificate and payment of RM100.00 shall be submitted before
re-issuance of a copy of the certificate as replacement for a los
damaged certificate. P i
7. COPIES OF CERTIFICATES
Contractors who require copies of the registration certificates for pur- The
poses of displaying at their places of business may apply to in th
C.LD.B. for copies at a cost of RM20.00 per copy. @
8. CANCELLATION OR SUSPENSION OR
REVOCATION OF CERTIFICATES OF
REGISTRATION (i)

(a) C..D.B. may upon its own motion or upon verified complaint‘ [
any person, cancel or suspend or revoke the registration of an
contractor who commit any of the acts listed in (b).

(b) Any of the following shall be sufficient cause for cancelling @
suspending or revoking a contractor’s registration:
(i) the holder of the Certificate has been adjudicated a bankrup

or
(ii) a winding-up petition in relation to the holder is present
or

(iii) the holder of the Certificate contravenes or fails to comp
with any provisions of the Act or these regulations; or

(iv) the holder of the Certificate has obtained the Certificate
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declaration, certification or representation either in writing
or otherwise; or

the holder of the Certificate has abandoned any construction
works undertaken; or

the holder of the Certificate is found guilty by the Court or
by the Board of Enquiries established under any written law
to be negligent in connection with any construction works
undertaken; or

the holder of the Certificate contravenes, or fails to perform,
or assists in the contravention of any terms, conditions or
restrictions imposed by the Board.

) The registration of any contractor shall be automatically cancelled
in the following cases:

when his registration with the Registrar of Businesses has
expired, unless the contractor submits a copy of the renewed
Certificate of Business Registration within one month after
the expiry of his Certificate of Businesses Registration.

for contractors whose registration with Department of
Electricity & Gas Supply has expired, unless the contractors
submit a copy of the renewed certificate within two weeks
after the expiry of the Certificate of Registration.

on the death of a contractor operating as a sole proprietor,
unless his heir or executor applies for permission to C.I.D.B.
within one month after the death, in which case, with
C.1.D.B.’s approval the registration may be continued until
the existing construction works or engagement is completed.

on the death or disassociation of a partner in the case of a
contractor operating as a partnership, unless the surviving or
remaining partner applies for permission to C.LLD.B. within
one month after the death or disassociation in which case
with C.LD.B."s approval, the contractor’s registration may
continue until he completes his existing works or until the
expiration of his registration period whichever is earlier.
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(d) Before C.1.D.B. cancels or suspends or revokes the registration of
any contractor, C.LD.B. shall:

(i) send to such contractor by post a notice in writing of the
complaint against him; and
(ii) afford such contractor an opportunity of giving
explanation in writing,
except in cases stipulated under (c) above.
(e) A contractor whose registration has been cancelled or suspended

or revoked is not allowed to participate in any future tender or
proceed with any construction works,

(f) The Board may, in some cases allow the contractor whose
registration has been cancelled to complete his exi
construction works.

9. REGISTRATION CHART

Appendix D illustrates the registration procedures for local or loca
incorporated firms/companies.
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Registration for foreign
applicants

APPLICATION DETAILS
) Provisional Registration

[Foreign companies who wish to participate in tenders for
construction works in Malaysia. whether on invitation by the
iprospective clients or through advertisements shall apply for
provisional registration using Form C.LD.B. R2/95. Companies
vho wish to participate in tenders as joint ventures or consortiums
all apply for provisional registration separately and individually.
ign companies issued provisional registration shall participate
ly in the tenders for which provisional registration was granted.

gn companies who are awarded construction projects in
ysia shall be registered with the Registrar of Companies
efore they apply for registration using Form C.1.D.B. R3/95.
They shall be allowed to construct and complete only the
fic project they are registered for. Application shall be made
‘each construction project awarded.

ssing Fees

All applications for provisional registration shall be accompanied
by payment of RMS50.00 processing fees.
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All applications for registration shall be accompanied by
processing fees as well as the appropriate registration fees.

2. PROCESSING TIME

If the submissions are complete and in order, applicants will be in
formed of the outcome within one (1) week from the date of submi
sion of applications.

3. CERTIFICATES OF REGISTRATION
3.1 Certificates issued by C.LD.B. are as follows:
(a) Certificate of Provisional Registration

Certificate issued to foreign contractors before they tender fo
specific projects.

(b) Certificates of Registration

Certificates issued to foreign contractors which authorize
certificate holders to execute and complete construction works fo
specific projects.

3.2 Validity of Registration

(a) Provisional Registration is valid till the closing date or extend&
closing date of the specific tender.

(b) Certificate of Registration is valid for the period of constructi nc.n;
for the specific construction project. on
If for any reasons the date of completion of the project is extended ) Any
the Contractor shall apply to the Board within 14 days before th susy
expiry of the validity of the Certificate of Registration to exten
the validity of the Certificate. The application shall ()

substantiated with documentary evidence.
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REGISTRATION AND RELATED FEES
(8) Registration Fees

Upon approval and notification by the C.LD.B., the qualified
applicant shall pay RM500.00 fee before issuance of a certificate
of provisional registration.

An applicant applying for registration shall submit the registration
fee together with the processing fee. The fee payable is
RMS,000.00. If RMS00.00 has been paid for a certificate of
provisional registration, the fee payable is RM4,500.00.

. REISSUANCE OF CERTIFICATES

Acopy of the statutory declaration declaring loss/damage of the original
icate and payment of RM100.00 shall be made before re-issuance
ifnew certificates as replacements for lost/damaged certificates.

. COPIES OF CERTIFICATES
bniractors who require copies of the registration certificates for pur-

of displaying at their places of business may apply to the
D.B. for copies at a cost of RM20.00 per copy.

: CANCELLATION OR SUSPENSION OR

CLD.B. may upon its own motion or upon verified complaint of
any person, cancel or suspend or revoke the registration of any
contractor who commit any of the acts listed in (b).

Any of the following shall be sufficient cause for cancelling or
ending or revoking a contractor’s registration:

(i) the holder of the Certificate has been adjudicated a bankrupt;
or
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(c

8. REGISTRATION CHART

Appendix E illustrates the registration procedures for foreig
companies.

(i)

(iii)

(iv)

(v)

(vi)

(vil)

Before C.L.D.B. cancels or suspends or revokes the regi u-au
of any contractor, C.D.B. shall:

(1)

(i)
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a winding-up petition in relation to the holder is presented:
or

the holder of the Certificate contravenes or fails to comply:
with any provisions of the Act or these regulations; or

the holder of the Certificate has obtained the Certificate b
making or causing to be made any false or fraudulen
declaration, certification or representation either in wril
or otherwise; or

the holder of the Certificate has abandoned any construction
works undertaken; or

the holder of the Certificate is found guilty by the Court i@
be negligent in connection with any construction works
undertaken: or

the holder of the Certificate contravenes, or fails to perform
or assists in the contravention of any terms. conditions of
restrictions imposed by the Board.

send to such contractor by post or registered letter a notie
in writing of the complaint against him; and

afford such contractor an opportunity of giving
explanation in writing.
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Registration
Grade/category/specialization

Capacity (RM)

exceeding 100,000.00
exceeding  200,000.00
excecding  1,000,000.00
ot exceeding  3.000,000.00
5.000.006.00
10,000,000,00

—+ | SPECIALIZATION®|

CATEGORY

CE-CIVIL
ENGINEERING
CONSTRUCTION

CEOL, CE02, CE03.
CE(M, CEOS, CED6.

CEIY, ¢

220, CE21

2. B-BUILDING . BO3,

CONSTRUCTION BOZ. BOS, BO6.

MO M02. MO3,
N0, MOS, MO6,
MO7. MO8, M09,
M0, ML MI2,
M13, M14, MI5

ME-MECHANICAL
AND

ELECTRICAL

Appendix A-2 for descriptivn
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Registration Categories and
Specialization

CATEGORY SPECIALIZATION
CIVIL ENGINEERING | CEO1
CONSTRUCTION (CE) | Road and Pavement
Construction

Construction of ruad and read reinstatement,
pavement. bus bays, open car parks and
related works such us kerbs and footways.

CE02
Bridge Constructivn

Construiction of conerete, masonry, timber of
steel bridges.
CEO3
Marine Structures

Construction of marine structures such as
Jetties, ports, wharves, harbours. ~es and river
walls,

CEM
Water Retaining
Structures

Canstruction of waler retaining strucures
such as dams, Freservoirs, aquaducts, reat
plants, etc. and pipe laying works.

CEO0S
Tunnelling and Tunnclling and underpinning works.
Underpinning
CE06
Lrrigation and Flood
Control Sysiem

Dredging in canal. river and offshore works.

CEO7
Ruilway Tracks

Installation of railway wacks. destressing of |
nils and tracks.
CEOS
Slope Protection System

Slope protection works
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CATEGORY

SPECIALIZATION

DESCRIPTION

CIVIL ENGINEERING
[CONSTRUCTION (CE)
[(Contd. )

CEN
Ol and Gas Pipe
Lidtes
CEID
Piling

CEIl
Concrete Repairs

CEI2
Soil Investigation and
Stabilization

CEI3
Signerait Installation

CEl4
Landscaping

CEI5
Offshore Construction
Works

CEl6

Underwater Construction
Waorks and

Installation, maintenance and repair of oil and
s pipe lines.

Installation of all types of piling-sheet piles,
driven precast reinforced and prestress
cancrete piles. bored cast in situ piles wnd
timber piles. Also include all other patented
piling systems,

Reinforcement of structires by wiy of
pressure grouting. guniting, et

Services include sampling, investigation and
festing services to determine soil
classification, strength and composition. Also
includes soil stabilization works such as.
micro piling: ground anchoring, sand drains
and ground grouting.

Installation of an integrated sign posting
system for complexes. aimorts. shopping
centres, ete. Alsa includes setting up of

exhibition stands and

signs

Provision of landscuping services including
tree planting and turfing,

Offshore construction works including relared
works.

Underwaiter construction works and

CE17
Airports

CEIR

Reclamution Warks
CEl9

Seweruge Works

of underwater
works

Terminal buildings, satcllite buildings, cargo
ferminals, air traffic control towers. contact
piers, passenger loading hridges, taxiways,
runways, aprons. aireraft parking bays,
buggage Nanidling system, track transit system.
o

Reclamation warks.

Sewerage works and systenis
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CATEGORY

SPECIALIZATI

DESCRIPTION

CIVIL ENGINEERING
CONSTRUCTION (CE)
{Contd)

BUILDING
CONSTRUCTION (B)

CE20
Water Pipe Lines

CE21
General Civil Engineering
Works

BoI
Prefibricated Buildings
and Industrial Plany
B2

Steel Framed Buildings
and Industrial Plant
BO3

Restoration and
Conservition

BO4

General Buildings and
Maintenance

BOS
Piling

BO6
Coricrete Repairs

Ba7
Imerior Decoration

BOS
Waterproofing Installation

B9
Landscaping

B10
Plumbing

Installation, maintenance and repiir of water
pipe lines

General civil engineering warks, including
carthworks, sub-soil drainage. etc

Construction of buildings and industrial plant
using prefabricated components and systems. |

Construction of steel framied buildings and
industrial plant.

Bulliting restoration and caniservation.

General hullding works, including fixing
partitions, roofing and general maintenance
huildings.

Installation of all types of piling-sheet pies,
driven precast reinforced and prestressed
canerere piles. hored cast in sity piles and
timber piles, Also include wll other patented:
piling systems.

Reinfircerment of stauctires by wy of
pressure grouting, guniting, eic

Interior design, planning and the decotation
buildings. This includes ceiling panels.
partitions, huilt-in fitments, raised floor

Waterproofing of basement. roofs and w

Provision af landscaping services including
tree planting and turfing

Tnstallation, repairs and servicing of water
£as pipes, sanitiry’ works, plumbing fixtures
and mains.
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CATEGORY SPECIALIZATION DESCRIPTION
Bl
CONSTRUCTION (B) | Signeraft Installation Installution of un integrated sign posting
system for complexes. airports. shopping
centres. ete. Al includes setting up of
exhibition stands.
[MECHANICAL AND | MOI
ELECTRICAL (ME) and Installation and

Ventilation System

M2
Fire Prevention and
Protection System

Mod
Building Automition
System

MOs
Waorkshiop. Mill, Quarry
System

M
Medteal Equipment

M7
Kitchen and Laundry
Equipment

MO8
Heal Recovery Sysiem

tepiits of dir-conditiofiing, fefrigeration, cold
rooms and ventilation systems

Installition and maintenance of fire alirms.
prevention nd protection systems.

Installation,
of lifts, ese:
systems

commissioning and maintenance
ors. travellators and conveyor

Building autamation, indusirisl and priscess
control systems. Include installation and
maintenance of MiCro-Processors or computer

ased building control systems and indusirial
process contral sysiems.

Installation, commissioning and maimenance
of workshop. mill and quarry systems such as
cranes, haist, crushi ing plant.

asphalt mixing plant.

and ser

e

Installarion. commissioning nd maintenange
of medical equipment such as:

— Compressed air system

~ Hor water instllatian

Sterilizer and autoclave

Medical gas installation

Hydrolherapy system

Dental chair

- Mortuiry refrigertor et

Insialtation, commussioning and mainienance
of cooking and kitchen equipment, laundry
equipment, etc.

Installition, commissioning. mainfenance and
repair of boiler plant. heat exchungers.
absorption chillers, unfired prassure vessels
and hot water systems, ¢lc

e
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CATEGORY

SPECIALIZATION

DESCRIPTION

MECHANICAL AND
ELECTRICAL (ME)
(Contd.)

Mi¥

Compressor and
Mechanical Based
Generator

MI0
Chiller for Power
Generation

Mi1
Specialized Fabrication
and Treatment

M2
Specialized Plant

M3
Drilling Rig

M4
Pollution Contral System

Mis

Installation. mintenance and repair of
centrifugal compressor, reciprocating
compressor. air compressor skid. rotary
compressor, pipeline valves, hlowers, liquid
riflg COMPpressor, gis turbine generator, steam
generator, diesel generator, sokar photovoltaic,
water turhine geretator and hybrid system.

Installavion. mantenunce and repair of pas
turbine driven chiller, steam tarbine driven
chiller and centrifugal chiller,

Erection, maintenance and repair of exhaust
stocks, tanks, reactars, separators, filters,
scrubbers. dehydrators. evaporators. pipings.
furnices, grit blasting and painting. ot and
cold insulation, flare system, bearing and
welding

Erection, maintenance and repair of
compressor station. metering station, anshore
terminal station, cogeneration plant, gas
processing plant, petrochemical plant. oil
refinery. aviation refuelling and defuelling
system. petrol station, heating ventilation and
air conditioning.

Erection, maintenance and repair of offshore
rig Jack-up Tender Assisted. Drill Ship. Self
Coniined/Platform Rig. Semi Submersible)
onshore rig. conventional workover ng and
swamp barge.

Landfill technalogy, incinerator, il separators, |

Installasion, testing <

Equipment

E01
Sourd System

maintenance and repair of mechanical based
systems such as pumping installation.
sewerage trestment plant installation, water
treatment plant installation, rotary pumps,
yocating pumps. centrifugal pumps and: |
specisl puspose pumps, ete.

Public address system. audio visual system,
Canference system, intercom system and
MATV
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SPECIALIZATION

DESCRIPTION

MECHANICAL AND
[ELECTRICAL (ME)
(Contd.)

Surveillance System

EO3
Building Automation
System and Energy
Generitin Sysiem

E4
Low Voltage Installation

EOS
High Voliage Insialation

Eob
Specialized Lighting
System

Installation and maintenance of security,
safety and sorveillance systems (securify
ularm, car park security control anid card
aceess control systems. CCTV.
sensor/detection system, vibration manitoring
system, gas protection system, platform alarm
tem, aircraft waming system. fire
protection system and earthing and lighting

Building automation, indusirial and process
control systems. Include installation and
maintenance of Micro-processars or compiter
based building control systems and industrial
process control systems. Includes mstallation
and miintenance of encrgy generation

ystes

swiring and control system wiring
works not exceeding | KV, Installution and
maintenance of low tension overhead lines
aiid underground cabling not exceeding
1KY Alsa includes installation and
maintenance of generafing plant and
equipment not exceeding 1 KV.

Installation and maintenance of high voliage

equipment and undergraund cabling. high

tension ovethead line including transmission

tower exceeding 1 KV. Also includes

wstallation and maintenance of generting

plant und equipment exceeding | KV
Neonlights

Installation and maintenance of sireet lighting,
stadivm floodlighting, traffic lighting, airfield
lighting. high mast lighting instalfation, laser
system, stage lighting, special effect lighting,
ational aid. undetwater lighting. platform
lighting. petro chemical plant lighting. gas
processing plant lighting. oil refinery plant
lighting, etc
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( CATEGORY

SPECIALIZATION

DESCRIPTION

MECHANICAL AND
ELECTRICAL (ME}
(Comd.j

07

Telecommunication Telephone cabling and intemal ducting. radio

Insuallation bused communication system, PABX
microwave sysiem. multiplex and signalling,
troposcutier sysiem. satellie system, radar
surveillaiee system, data communication
quipmient, Temnte subscriber system. vessels
and nawigational specialized system, etc

EO08

Extemal Telecommunication cabling

It ¢ 4). manholes,
Warks underground dueting/pipes
E09
i cialized | nstallation. ¢ and

of surgicalioperating theatre table and lights,
radiography equipment. rudiotherapy
equipment. nurse
seareboard. unimerruptible power supply
(UPS) sysiem, et

all system, electronic

Registr
(a) Cent
Reg
Grac
Gira

contr
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Fee Payable

Registration Fee
) Centificate of
Registration

RMI400,K) per annum
RMILOOOK) per atitum
RM 70000 per annuim
RM 350,00 per annam
RM 150,00 per annum
RM 80,00 per annum
RM 2000 per annum

RMS00.00

RMS, 000,004

TYPE AMOUNT PAYMENT
Processing Fee RMS50.00 Submitted together with submission far
1. application for registration form C.LD.B
R1/95 or RLA/S
2 application for provisional registration
farm C.LD.B. R29S o application for
regisiration by a foreign contractor fom
CLDB, R3S
RM30.00 Submitted together with submission for:

1. application for upgrading
2. application for additionl
oryispecialization
3. application for renewal
4. changes in particulars
on fom CLDB. R49S

categ

Submitted before issuance of certificate.

Submitted before

wance of certificate.

Submitted together with application form

C1D.B. R3/95,
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TYPE AMOUNT PAYMENT

3 Late renewal of | RM200.06) Submitted if application for renewal is
Registration received by C.LD.B. less than 30 days before

expiry of registritivn

4 Redissuance of new | RM100.00 Submitted betare re-issuance of certificate o
Certficate replace lost/damaged certficate

5. Resissuance of copy | RM20.00 Submitted upon application
uf Certificate

* RMA.500 i centificate of provisional registration has been issued.

Registr
Crite
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Registration Requisites

REGISTRATION WITH
REGISTRAR OF
BUSINESSES/COMPANIES

EXPERIENC]
PERFORMANI Key technical personnel
+ Main sub-
contracts executed with evidence
o Direct sub-contracts executed
with evidence

Good performance record

@ | FINANCIAL CAPACITY o Net warth or paid-up capital (for
few company)

OR
« Net capital worth

[ @ | PERSONNEL RESOURCES |—>
> ® ADDITIONAL
REQUIREMENTS

~ Equipment & Phant
— Other registration required
under existing law

o Experience of firm/company or 1

« Number of full-time employees
(with recognized qualifications)
o Experience of employees

o For specialized arcas anly
« Registration with Department of
Electricity & Gas Supply for

electrical contractors
o Plumber's licence for plumbing
works
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Appendix C-2

Registration Requisites

Note

+ Group A - Degree holder in consmuction-related ficlds

Group B~ Diploma holder in consiruction-related fields or other degree holder with expericnce in construction works.
c - are involved In technical activities on site With experience in coastruction works and accopied by the C.LD.B.

@

o

@

3

=3

5

o

=

@

=

Repismation Requisites &

3

2

Exprericnce G,

g

AND Pilup S

Regiration Cupaciy o
e (RM) Average Largest Pryject Miginuim Pereonoed o
Annual Value | Value During Resirces Reguirement 2

of Work for 3 | Lawt 3 Years 2

Years M) s

(RM1 g

s

Not exceeding (0006000 100,000,000 75000.00 SOML00 | One group C swith muimun 2 years. relevant experience 5

a

Not exceeding SIN.000.00 SU0.000.00 TS 00000 2500000 | One group B with minitim 3 years' relevant experici 5

a3 Not exceeding 100000000 1.000,000.00 75000000 soypigo | Ghe-aroup & with minjerim 2yexth’ nevat eApénionoe <
OR two group B. onc of whom isst have miiinans 3 years” relevint experience B

G4 Not exceeding 300000000 00000046 2,250,000 0 1500000 | One groip A with mininim $ years” rlevant espeaicriie :EL
G5 Not exceeding 000,000 00 5.000,000.00 STSON000 2000000 | Twa zroup A, one nf whom must have minimum § years relevant experience 2
G Not exceeding 10,00K0008) 060 TO000000.00 | 750000000 | S0000000 | Two group A. one af swhom must have minimum ¥ years” relevant experience 2
a1 No Limit TS000000.00 | 11.250.000,00 TSO0000 | Thiee goup A. ane of wham st have miaimem 10 yeans celevant expenence 3:
£

3

&

3

B

g

S
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Registration procedures for
local or locally incorporated
firms/companies

FIRM/COMPANY OR FIRM/
COMPANY NOT REGISTERED

WITH ANY REGISTRATION

AGENCIES

G REGISTRATION AGENCIES®
BLE ONLY DURING 12 MONTHS'
E PERIOD)

application form 1. Procun: application form
il application Form C.1D.B. RIAMS 2 Fill application Form C.LDB. RIS
3 Submit form together with
~ supporting documents
~ processing e
sion in order, C.1DB. 10 nokify 4. Processing by C1DB
regisimtion fee and collect Certificute 5. CLDB. 0 notify on cesult of application
on (valid 2 years)
6. 11 qualified -

subiait registration fee ind collect Certificite

of Registration (valid foe 3 years)

=
Any Submit changes in
changes ”|_ panticulns to CLDB.
5 Apply for
upgruding
o
Apply for additional
category
or
[ ey for addivionat
speculization
64 days before cxpiry Apply far
of regisiration i reniewal

L

After 1 year of
registration

. Agencics:- PRK. PUKONSA, Electncity and Gas Supply Departiient, Sarawah PWD, Sarawak DID,
Surwak SEDC wnd SESCO.
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Registration procedures for

foreign companies

REGISTRATION

COMPANY WHO WISHES TO
PARTICIPATE IN TENDER

Procure appliation form

Fill application Form C.LD.B. R2S

Submit form with
~ copy of invitation letter or advertisement
~ supporting documents

- processing fee

&

1f submisston in order. C.LD.B. 10 notify applicant

»

Submit fee and collest certificate of provisionil registration
(valid till closing or exténded closing date of tender)

L

COMPANY ON BEING
AWARDED PROJECT

Procure application form

2. Fill application Form € LD.B. RY95
3. Submit form with

= stpporting dvcuiments

~ processing fee and registration fee
4. If submissin if order,

CLDB: W issue Cenificate of Regisirtion
(valid for period of construction)

A M e b e b et bt et

o OO o

oo Bl
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Appendix I1

Sample of Inspection Form for
Achitectural Works

(2) Brickwork Inspection Form Figure 1

{b) Structural Steel Inspection Form ..., Figure 2
Plastering Inspection FOrM ..........o.coovmoovvoeonsro Figure 3
(d) Screeding Inspection FOMM.............o..ooooeroveivoreesn Figure 4
Timber door and Window Inspection Form.................. Figure 5
V) Ironmongery Inspection FOrm ...............oooovvvrovorovnnn, Figure 6
) Wall Tiling Inspection FOrm ...............ooooooovervorvoo Figure 7
) Floor Tiling Inspection FOrM ..................ooocccooovivriooon, Figure 8
) Vinyl Sheet Tile Inspection FOrm ... Figure 9
) Parameter drain and Apron Inspection Form................. Figure 10

\

| Painting Inspection Form Figure 11

Roofing Inspection Form Figure 12

JChain Link Fencing Inspection Form.......................... Figure 13




200

Appendix Il ‘Appendix

(Figure 1)

BRICKWORK INSPECTION FORM

PROJECT CODE. MATERIAL US PROJEC
SUB-CONTRACTOR SUB-CO
BUILDING BUILDI
LOCATION (i) Floor (i#) Room (iii) Grid Line
DATE TIME:
CHECKLIST
NO ITEMS GRADING ACTION BY REMARKS
SUB-CONTRACTOR
Compliarice to relevant standard Blala YN
Wastage B G Y-N
Clearing of Rubbish BlA|G Y-N
4 | Cement Mortar Mix Bla|G Y-N
Setting Out/Alignment Blala Y-N
Damp Proof Course B|a|G Y-N
Exmet/Tierod B|A|G Y-N
Bonding BlAa|G Y-N
Verticality B|lala YN
10 | Others Blala Y-N

PLEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION. IF
NECESSARY 1!

NECE:;

B - BAD A — AVERAGE G- GOOD
BB/

INSPECTED BY SUB-CONTRACTOR:
INSPE
NAME: NAME: NAME
DATE: DATE DATE:
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(Figure 2)

STRUCTURAL STEEL INSPECTION FORM

PROJECT CODE MATERIAL USE.
SUB-CONTRACTOR

BUILDING

- LOCATION 1) Floor (ii) Room (i1} Grid Line
| DATE TIME.
CHECKLIST

ITEM: GRADING ACTION BY REMARKS
SUB-CONTRACTOR

| | Compliance 1 relevant standard Blafc Y-N

Wastage B|A|G Y-N

3 [ Crearing of Rubbish Blala Y-N

M Welding B|lA|G Y-N
Tolerance N Y-N }

[ Type & Sizes BlalG YN

| Seing Blal|a Y-N

Ou/Alignment/Verically

Joint RNE Y-N

Test B[A|G Y-N

| Cleantiness B|A|G Y-N

LEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF
SARY

~BAD A~ AVERAGE G - GOOD

BY: SUB-CONTRACTOR:

NAME
8 DATE:
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(Figure 3)

PLASTERING INSPECTION FORM

PROJECT CODE
SUB-CONTRACTOR

MATERIAL USE:

Appendix I

BUILDING
LOCATION (i) Floor (it) Room (iii) Gnd Line
DATE TIME:
CHECKLIST
NO ITEMS GRADING ACTION BY REMARKS |
SUB-CONTRACTOR
1 | Compliance to relevant standand Blal|G Y-N
2 | Wastge BlAalc Y-N
3 | Clearing of Rubhish B|A|G Y-N
4| Cement Mortar Mix B|A|G Y-N
5 Plaster Thickness B|A|G Y-N
6 | Surfuce Levelling Blalo Y-N
7 | Trueness of Comer/Arises B|la|G Y-N
8 | Groove Line B|A|G Y-N
9 | Plastering Joint B|A|G Y-N
10 | Crack Lines After Harden BlAa|G Y-N

* PLEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF

NECESSARY

B -BAD A -~ AVERAGE G - GOOD
INSPECTED BY SUB-CONTRACTOR:
NAME: NAME:

DATE: DATE;
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(Figure 4)
SCREEDING INSPECTION FORM
PROJECT CODE - MATERIAL USE:
CONTRACTOR
ING
ATION (i) Floor (i) Room (iii) Grid Line
\TE : TIME;
IST
0 ITEMS GRADING ACTION BY REMARKS
SUB-CONTRACTOR
|| Compliance to relevant standard B|lA|G Y-N
Wastage BlA|G Y-N
3 | Clearing of Rubbish BlA|G Y-N
Cement Sand Mix Bla|aG VoN
Screed Thickness BlalG Y -N
Finish Floor Level Bla|a Y-N
Floor Finishing B|A|G YN
Others Bla|g Y-N
[ Sereed Joinis B|A|G Y-N
Dividing Strip Blala YN

SE ATTACH ADDITIONAL DOCUMENTI(S) FOR FURTHER CLARIFICATION. IF

- BAD A~ AVERAGE G - GOOD

ED BY: SUB-CONTRACTOR:

NAME,
DATE.
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TIMBER DOOR AND WINDOW INSPECTION FORM

PROJECT CODE
SUB-CONTRACTOR

(Figure 5)

MATERIAL USE:

Appendix i

BUILDING
LOCATION (i) Floor (i) Room (i) Grid Line
DATE TIME:
CHECKLIST
NO ITEMS GRADING ACTION BY REMARKS
SUB-CONTRACTOR
1 | Compliance to selevant standard AlG YoN
2 | Wastage Blala Y-N
3| Clearing of Rubbish BlAalG YN
4| Timber Grade BlalG Y-N
5 |Sie B|A|G Y-N
6 | Priming Cout Bla|a Y-N
7 | Setting Ouv/Alignment BlA|G Y-N
8 | Venically B|A|G Y-N
Y | Squareness Bla|G Y-N
10 | Fixings (Fish Tail/Firmness) BlalG Y-N

PLEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF

NECESSARY
B-BAD A—AVERAGE G - GOOD

INSPE
INSPECTED BY: SUB-CONTRACTOR:
NAME: NAME
DATE DATE:
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(Figure 6)

IRONMONGERY INSPECTION FORM

MATERIAL USE:

) Floor (i) Room (ii1) Grid Line

TIME:

ITEMS GRADING ACTION BY REMARKS
SUB-CONTRACTOR

Y-N

Y-N

>
ajala

Y-N

[}

¥Y=N
Y-N
Y-N
YN

ale

o|z|e|le|o|e|w

a

E ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF
ARY

BAD A - AVERAGE G - GOOD

SUB-CONTRACTOR:

NAME:
DATE:
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(Figure 71

WALL TILING INSPECTION FORM

PROJECT CODE MATERIAL USE:
SUB-CONTRACTOR

BUILDING

LOCATION (i) Floor fil) Room (i) Grid Line
DATE TIME:
CHECKLIST

NO ITEMS GRADING ACTION BY

SUB-CONTRACTOR
1 | Compliance to relevant standard BlA|G Y-N
2 | Wastage BlaAlG YN
Clearing of Rubbish B|lAa|G Y-N

4 | Cement Martar Mix B|lA|lG Y-N

5 | Type Calour B|A|G Y-N

6 | Setting OuvAlignment B|A|G Y-N

7 | Height/Level Required BlAalG Y- N

8 | Tile Finishing Blala YN

9 | Oters BlA|G Y-N

NECESSARY

B - BAD

INSPECTED BY:

AVERAGE

PLEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF

G - GOOD

SUB-CONTRACTOR

NAME:
DATE:

NAME:
DATE
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(Figure §)

FLOOR TILING INSPECTION FORM

MATERIAL USE:

(i) Floor (i) Room fiii) Grid Line

TIME:

ITEMS

Compliance v relevnt standard

Clearing of Rubbish

e ey
===

Setting OuvAlignment/Squareness

g
=
£
g

iﬁ
GEQ

=BAD A= AVERAGE G- GOOD

SUB-CONTRACTOR:

NAME:
PATE:
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(Figure 9)

VINVL SHEET/TILE INSPECTION FORM PA
PROJECT CODE PROJEC
SUB-CONTRACTOR SUB-CO!
BUILDING BUILDIN
LOCATION (i) Floot (i) Roam (iii) Grid Line LOCATI
DATE TIME: DATE
CHECKLIST
NO ITEMS GRADING ACTION BY
SUB-CONTRACTOR
1| Compliance to relevant sundard B|a|G Y-N
Wastage B|a|a Y-N
3 Clearing of Rubbish B|A |G Y-N
4 Cleanliness of Screeding B|A|G Y-N
5 | Damp Proof Glue/Adhesive Blala ¥-N
6 | Type/Colour Blala YN
7 | Setting OuuAlignment slala YN
8 | Joins Blala YN
9 Skirting B Al G Y-N
10 | Others B|Aa|G Y-N

= ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF

NECESSARY

B - BAD A - AVERAGE G - GOOD
INSPECTED BY: SUB-CONTRACTOR:
NAME; NAME:

DATE DATE:
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(Figure 10)

PARAMETER DRAIN AND APRON INSPECTION FORM

PROJECT CODE
UB-CONTRACTOR

MATERIAL USE;

i) Floar (if) Room (iii) Grid Line

TIME

GRADING ACTION BY

SUB-CONTRACTOR

REMARKS

Complidnce 1o relevant standard
Wastage
Clearing of Rubbish

Cement Mortar Mix

GradienyFull
Setting OuvAlignment

G - GOOD

SUB-CONTRACTOR:

NAME
DATE
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(Figure 1)
PAINTING INSPECTION FORM
PROJECT CODE MATERIAL US
SUB-CONTRACTOR
BUILDING
LOCATION (i Floor (i) Room {iii) Grid Line
DATE TIME:
CHECKLIST
NO ITEMS GRADING ACTION BY REMAR
SUB-CONTRACTOR
1 | Complisnce to relevant siandard B|ala Y-N
2 | Wastage Blala Y-N
3 | Clearing of Rubbish BlA|G Y-N
4 | Preparing of Surface B AlG Y-N
5 | Type/Colour Tone Blalc Y-N
6 Under Coat B AlG Y-N
7 | Finishing Cout B|a|aG Y-N
8 | Others B|A|G Y-N

PLEASE ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF

NECESSARY

B—BAD A— AVERAGE G - GOOD
INSPECTED BY: SUB-CONTRACTOR:
NAME: NAME:

DATE: DATE
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(Figure 12)

ROOFING INSPECTION FORM
PROJECT CODE MATERIAL USE:
SUB-CONTRACTOR
BUILDING
LOCATION (i) Floor (ii) Room (iii) Giid Line
DATE TIME:
CHECKLIST

GRADING ACTION BY REMARKS

Compliance to relevant standird

Clearing of Rubbish
Timber Batien

Fixings by Nails

E ATTACH ADDITIONAL DOCUMENT(S) FOR FURTHER CLARIFICATION, IF
SARY

j~BAD

A~ AVERAGE G - GOOD
3

BY: SUB-CONTRACTOR:

NAME:
DATE:
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(Figure 13)

CHAIN LINK FENCING INSPECTION FORM

PROJECT CODE

SUB-CONTRACTOR

BUILDING

MATERIAL USE:

Appendix I

LOCATION (i) Flogr (i) Room (i) Grid Line
DATE TIME.
CHECKLIST
NO TEMS GRADING ACTION BY
SUB-CONTRACTOR
| | Compliance o relevant standard, B{A|G Y=N
2 | Wasuige BlalG Y-N
3 [ Clearing of Rubbish B|a|a Y-N
4| Cement Mortar Mix BlA|G Y-N
5 | Type and Size BlA|G Y-N
6 | Serting Out/Alignment Blala Y-N
7 | Red Oxide BlAalG Y-N
$ | Welding Blala Y-N
9 | Angle of Bracing B|lAa|G Y-N
10 |Others B|a|G Y-N
B - BAD A~ AVERAGE G- GOOD
INSPECTED BY. SUB.CONTRACTOR:
NAME: NAME:
DATE: DATE:
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(12) Request for Inspection Form (Air-Conditioning —
Fan)

(13) Request for Inspection Form (Air-Conditioning —
Pipework)...

(14) Request for Inspection Form (Air-Conditioning —
Cooling TOWET) ..ccuvusimsrmnsensenses

(15) Request for Inspection Form (Air-Conditioning —
[ TT7115 ) IR e

(16) Request for Inspection Form (Air-Conditioning —
Ductwork and Air Distribution) ..o

(17) Request for Inspection Form (Fire Protection —
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(18) Request for Inspection Form (Fire Protection —
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(19) Request for Inspection Form (Fire Protection —
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(20) Regquest for Inspection Form (Fire Protection —
Fire Alarm System) ensore BRSO

(21) Request for Inspection Form (Fire Protection —
Wet Riser Installation)..

(22) Request for Inspection Form (Fire Protection —
Hose Reel Installation) .

(23) Request for Inspection Form (Telephone Services)..
(24) Request for Inspection Form (MATYV Installation) ..

(25) Request for Inspection Form (Electrical — General
Lighting and Power & Light FItting) coo.oooeeeessenseeess

(26) Request for Inspection Form (Electrical — General
Lighting and Power & Light FItting) c.coeveeenicsens

(27) Request for Inspection Form (Electrical — External
Lighting) .
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Switch Board) ...,
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12 (28) Request for Inspection Form (Electrica] — Standby  Figure 28
Diesel Generator).............. ..
(29) Request for Inspection Form (Sound And Public Figure 29
Address System) et
30) Request for Inspection Form (Electrical — Figure 30
Distribution Board and Meter Panel) ............
81) Request for Inspection Form (Electrical — Main Figure 31

2) Request for Inspection Form (Electrical — Figure 32

Distribution Transformers) ...

Figure 33

equest for Inspection Form (Electrical - High
oltage Switchgears)

quest for Inspection Form (Cold Water —

Figure 34
ectrical Work).....
est for Inspection Form (Sanitary Drainage Figure 35
ation)
est for Inspection Form (Water Tank Figure 36
ture)
€quest for Inspection Form (Cold W Figure 37

Stem — Pipework)

st for Inspection Form (Cold Water
Ipply System — Water Elevating Pump/Booster

Figure 38
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(Figare 1)
SEWERAGE PIPE WORKS INSPECTION FORM
Location: Dute:
No Items Acceprabili Remurks
Ye o
1 Material

Scuting Out

Excavation/Level

!
\
|

Sharing/Slopes

[ Pipe Hundiing/Laying/Curing

[ Pipe doints

| Backfilling & Compacting

COMMENTS:

Checked By:

Sub-contractar

Namge

Date:

Muin Contractor




Appendix Il

(Fig

e2)

EARTHWORK INSPECTION FORM

Location: Date

No fiems Accepability Remarks
Yes No
I | Obuin Pre-comp Plan

2| Obuin As Built Drawing OF
Earthwork Dane By Others

3 Serting Out

Ensure Correctness Of TBM
Excavation

Backfilling

Field Density Test

217

4
5
6
7 |Compaction
3
9

Final Level
10| Join Survey With Constltant

] Plotting Of As-Built

COMMENTS:

By:

ain Contractor

Name:

Date;
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(Figure 3)

PLUMBING WORKS (COLD WATER/SANITARY)

INSPECTION FORM
Location Dite:
No tiems Acceptability Remarks
Yes No

1 Material

2 Clearing of Debris

3 Setting OuyAlignment

4 Verticality of Pipes

5 Pipe HingerdBrackeis/Supporis

6 | Pipe JointConnections

7 |valves

s Sanitury Fittings

COMMENTS:

Chiecked By

Sub-contractar Main Contractor

Name: Name:

Date: Diate:
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(Figure 4)

MANHOLE CONSTRUCTION INSPECTION FORM

Date:

liems Acceptability Remarks 1

4
ﬂ

Material

Setting Out/Alignment

Excavation/Level

Shoring/Slapes

Coricrete Base ’

Cement Mortar Mix

Bonding

Step Iron

Concrete & Manhole Cover

COMMENTS:

Main Contractor

Name;

Date:




(Figure 5)

Appendix Il

PILING INSPECTION FORM
Location Date
No Ttems. sC MC Remarks
Rep Rep
I Check Pasition Of Peg With
Reference (o Drswing
2 | Check Whether Piles Are Pitched
Accurately As Per Drawing
3 Check Verticality Of Piles Belore
Driviiig In
4| Check For Welded Joints With
Reference To Drawings
5 Check For Final Set As Per
Requirement

COMMENTS:

Checked By

Sub-contractor

Name:

Main Contractor

Name:

Dae:

Appen

Location

Structur
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(Figure 6)
REINFORCED CONCRETE INSPECTION FORM
Location

Structure:

No lems IESE
Rep | Rep | st | 2md

Consuliant Rep | Remiarks

FORMWORK
- Dimension le

verticality

— Adequately supported of propped
~ Joints Tight

~ Surface of forms acceptable | |

— All sawdust & rubbish removed [ [ | ]
Date Checked [ J
Initials

| 2 | REINFORCEMENT
~ Correet grade. size, number
& spacing

[ Comeat wp of anchorage length

" [ Adequate chairs, spacers. et

— Cover as required

= No mud. oil. loose rust, etc
Date Checked
Initials
3 [ WE OPENING AND PIPE SLEEVES
— For fire protection

- For
— For sanitary
||~ For cold water supply
- For service

— Proper invtallation of
concealed electrical pipings
Date Checked
Initials

For Concreting




(Figure 7}

APPROVAL OF WORK FORM

Client:
Contracior:

Appendix Il

Work 1o be iny

Location of Works

Description of work 1o be inspected:

THIS WORK WILL BE READY FOR INSPECTION ON AT HRS
DATE TIME SIGNATURE
AM/PM (Contractor)
COMME:
WORK APPROVED: YESINO
(1f no. picase stte the reasons)
DATE TIME
AM/PM (Contractor)

T be used for concrete poury only

To be completed by the Contractor:
Grade of concrele Pouring Rate
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(Figure 8)

REQUEST FOR INSPECTION FORM
CIVIL WORK

To: Ref No.

Dute

Please make armangement to inspect the following:

Location Date. Time
Anchor Block

000 0ooo ooo

(Main Contractor’s representative)

For ENGINEER's USE
id Works: IN ORDER/NOT IN ORDER

(Resident Engineer)
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(Figure )
REQUEST FOR INSPECTION FORM
AIR-CONDITIONING — Starter Panel
To Ref Niy
Aw Date

Please mitke arrangenient to inspect as (ollows:

Tem Description

I | Phuse indicating tiphs

2 [incoming isolators

3 MCCB

4 [ stuner

5 | Contactor indicating light

6 | Fuses Manual start/stop

7 | Current ransformer

8| Relay for fire mode

9 | Weatherproof panel

10| Frontaccess

1" Push button control switches

12 | Thermal overload relays

13 Ammeter
14| Motor stacter
15 |Wiring

16| PVC cables

17 | Conduit installation

18 | Cable trunking and trays

19 | Protection

Remark:

Location:

NSC Representative MC Represcntative
Date: Date:



Appendix Il 225

(Figure 10)

REQUEST FOR INSPECTION FORM
AIR-CONDITIONIN Air Handling Unit
T Ref No:
An: Date:
make wrangement 1 inspect s follows:
fem | Description | ]
[ Concrete plinh I |

Fan

Cooling coil
Filter hank

Pressed galvunized steel panel casing

1" thick rigid mineral wool

Insuluion

1
2
3
4
5
6| Neaprene
7
8
5

Access panel

10 | Condensate drain pan

1 Threaded drain connection flush

12| Air filters
13 |Filter cell
14| Mixing boxes section

45 | Filter section

16 | Faced and bypuss section

17| Adhesive and fastener

18 | Perforated uluminium foil

19 Corrosion-resistant elastomeric based
20| Epony couting
21 [Boltand us

C Representative MC Representative M&E Clerk-of-Works
Date: Date:
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PRencs Appendix

(Figure 11)
REQUEST FOR INSPECTION FORM
AIR-CONDITIONING - Pump
To: Ref No:
Aun: Date:

Please mike amangement (o inspect s follows:

liem Description

1| Pump in parallet

2 | Balancing and vibration

3 | Pump casing

Pump impeller
Shaft

Shalt sleeves

Bolts, nuts and fasteners

4
5
6
7 | Wear ring
8
9

Base plate and pump assemble

10| Plinth

1) | Flenible coupling
12 | Shaft seal

13 | Bearing
14 [ Electric motor
15 | painting
16 | Drain pipe
Remark:
Location:
NSC Representative MC Representative M&E Clerk-of-Works
Diste: Date: Date:
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(Figure 12

REQUEST FOR INSPECTION FORM
AIR-CONDITIONING - Fan

0; Ref No:
Daute:
make armngemént (o inspect as follows
 ftem Description
L | Desmn ] B
U [ Vibration isolater

Electric motor

Housing

2
3

" 4 [ Housing suppon
5

Bearing support

~ 6 | Motor frame base

7 | tmpelier
B | Drive shaft
9 | Variable inset vanes

10 [ Bearing
1| Fan drive
12 | Belt guard
B3 |Balancing ]
4 | Fan casing
15 | V-helt driver

Asial flow

Mounting
Noisc level 4‘ ti

sentative MC Representative

M&E Clerk-of-Works
De: Da




(Figure 13)
REQUEST FOR INSPECTION FORM
AIR-CONDITIONING - Pipework

To: Ref No:
Aun: Dute

Pléase make armngement 1o inspect i follows:

tem | Deseription

| Chilled water piping

[ Condenser water piping

|

2

3| Screwed ftting
4 | Flinge

5| Elbow and tes

6 | Reducers

7| Gaskets
8| Pipe suppont

o[ Pipe insulation

10| Drain pipe
[0 Tvems
[z | Welding joints

13| Pressure test
14| Gate valve

15 | Baluncing valve
16| Check valve
17| Struiner

18| Pressure guuge

W |m gauge

20 | Orifice plate

Painting

Arrow indication

Remark:

Location:
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(Figure 14)

229

REQUEST FOR INSPECTION FORM
AIR-CONDITIONING ~ Cooling Tower

Ref No:
Date:
make arrangement to inspect as follows:
lem Description
L[ Vibration isolator
2
3 [Ball-flowt valves
4 | Concrete plinth
_ 5 | Entering water temperature - 95 deg. F
6 |Leaving waler temperatre — 85 deg. -
7 Outside wet bulb wemperature — 30 deg. F
8 | Inlet and suetion connection
9 |Drin
0 Bleed-off valve
U |Overflow
12 | Ball-float valve
3 Suetion strainer
14 [Support leg & framework
1 FRP casing
Water basin
7 |Filing
8 | Water distribution system

Fan

Safety guards

Corrosion freated

Excess panel

tive

M&E Clerk-of-Works
Dute
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(Figure 15)

REQUEST FOR INSPECTION FORM
AIR-CONDITIONING — Chillers

To Ref No
Artn: Dute:
Please make o inspect as follows:

tiem Deseription

Concrete plinth

Lubrication system

Electric motor

Water cooler

4
5 Capacity control
6 | tnsulation
=
s

Water relief valve

Purge system

9| Refrigerant

10 | Starter

11| Compressor

12 Shell and tube condenser
13| Refrigerant cobler

14| Control panel

15 Insulation

16| Suction pressure pange
17| Discharge pressure gauge

18| Compressor oil pressure gauge
19| Oil pump on-oif switch
20| Low refrigerant pressure cut-off
21| High refriperant pressure cut-off
22| Low cooler refrigerant femperature cut-off
23 | Cooler and condenser flow switches
24| Low cooler refgerant cut-off
25| Timer to control guide vane opening
26 | Manual reset safety control lock-out circuit
Remirk:
Location:

NSC Representative MC Representative M&E Clerk-of-Works
ate: Dater ate:
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(Figure 16)
REQUEST FOR INSPECTION FORM
AIR-CONDITIONING - Ductwork and Air Distribution

o Ref No:
Dure

make arrungement o inspect as follows

Description

Dimension

Sheet metal

Rivets
Shaft tapping se
Bolts

Dugt hardware

Cotmsion protection

Tem
1
2
3 [Rolled stecl angles
4
5
6
7
8
9

Erection of exposed ductwork
10 [ Duct construction

H [ Low & high velocity. low & medium cliss |
12| Duct fitiing

3 Radius elbow

4 | Square throat elbow

Transition

6| Expansion & contraction
Branch take-off

Taper and oftset

Stream liners

Hand hole covers
Spliter damper

Hanger for duct

Flexible ducting

Insulated ducting

| Flexible connection |
Flashing |
Duct through wall |

ive MC Representative M&E Clerk-of-Warks
Date: Date:




|
|

. Append

232 Appendic il
(Figure 17)
REQUEST FOR INSPECTION FORM
FIRE-PROTECTION — Automatic Sprinkler Installation
, g To:
To: Ret No:
Aun: Date:

[

Please make arrangement 1o inspect as follows:

|
|

re brigade inlet

iii\
||||

|
|

B

|

iii
[

14

%\\

3 olwl==l==

b5

2|1

iii

Location,

NSC Representative MC Representitive MG&E Clerk-of-Wo
Date: Date Date:
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Appendix Il

(Figure 18)
REQUEST FOR INSPECTION FORM
FIRE-PROTECTION — Starter Panel and Alarm Board

To: Ref Nu:

Atn: Date.

Please mike o inspect is follows

e Description

Warning lamp
Duplicated phase indicator
Mator starter

Pumip selector switch

Flush mounted stop-start hution

Auto-mianual selector switch

Main isolating swiich fuses

Voluneter

Ammeter

Fuse switch unit

Contactors

Control switch
Indicating light
Ausiliary relay

Terminal block

3 (0 o B e R (P [ Y ) [ P g Y P

Wiring

Conduit
Cable

Earthing

Cable entry
Cable connection

MC Representative M&E Clerk-of-Works
Date: Date:
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(Figure 19)
REQUEST FOR INSPECTION FORM
FIRE-PROTECTION - CO, System
To Ref No:
Aun: Date

Please make arrangement 10 inspect as follows.

e Deseription

1 [ Indicating lights

10| Carbon dioxide eylinder

11 | Painting

2 Vaulve

3 [ Pipework

4 | Bavery

5 | Automutic Detector

6 | Alam bell

7 | Remote manual control ’

§ | Dischurge nozzle

9 [ Carbon dioxide control panel \
|
|
|

” Indication arrow: "
Remark W|
|
Location:
NSC Representative MC Representative M&E Cletk-of-Works

Date: Date: Date:
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(Figure 20)

REQUEST FOR INSPECTION FORM

FIRE-PROTECTION - Fire Alarm Svstem
To: Ref No:
- Atn: Dute:

Please make arangement (o inspeet as follows:

Tiem Description

Addressable smoke det

or

1
2 | Addressable manual call points.
3 [Bell

Wiring

4
5 Conduir installation
6 |23V iest
7
8
9

Height of call point and bell

Alarm teset switch

Fire brigade signalling transmitter

10 Fire intercom

1 Voluneter

[ 12 [Ammeter

5

Battery tesi switch
14 [ Audible fault alarm

| 15| Audible fault isolation switch
16| Failure or disconnection

17 Alarm indicator

|18 | Fault indicator

19 Isolstor indicator
20 Fault test l

2 Alarm test

Mative MC Representative M&E Clerk-of-Works
Date: Dae:
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To

(Figure 21)

REQUEST FOR INSPECTION FORM
FIRE PROTECTION - Wet Riser Installation

Ref No:

Appendix il

Attn:

Da:

Please make arrangement to inspect 45 follows:

Ttem Description
I | Landing valves
2 | Female coupling outlet
Hose cradle
4 |Hose |
5 Wet riser pump |
6 [Jockey pump |
7 | Handwheel ]
8 | Spindle
9 | Pressure relief 1ype landing valves
10| Pipewark
1" Painting ]
12| Directional arrow indicating
13| Pipe support
14| Pipe sleeve
15 [Nozzle
16 | Height of landing valse
Remurk:
Location;

NSC Representative
Date:

Date:

MC Representative

M&E Clerk-of-Works,
Date:

Appen

>

.

1

10

[].

=t

=

I

Remirl

1N

1]

- NSCR

Date:
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(Figure 22)
REQUEST FOR INSPECTION FORM
FIRE PROTECTION - Hose Reel Installation
To: Ref No:
Atn Date

rrangement fo inspict s follows:

Tiem Description

1| Wall-mounted swing type

2 | Rubber hose

3 [ Length of hose

4 | Hose drum

5 | Gate valve

6 | Pipe support

7 | Directional arrow indicating
& | Nowle

9 | Painting

10 | Making

11 [ Height of drum

12 [ Pressure reduction valve
13 | Pimpset

14| Serew joint

Pipe sleeve

MC Representative M&E Clerk-of-Works
Dare: ate:

Representative
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(Figure 23)
REQUEST FOR INSPECTION FORM
TELEPHONE SERVICES
To: Ref No:
At Date:

Please make amangement to inspect as follows:

liem Description
Main distribution frame

2 Cable ladders

Tray riser trunking

4 | DP Boxes

5 | Teaninal blocks

6| Undesfloar trunking
7 | Conduit

8 [Winng

9 [Cabling
10 | Ducr seal

11| Cable pits

12 | Manholes

13 [ Telephone sockets

14 Fire burriers

15 Farthing

Remark;

Lox

NSC Representative MC Representative M&E Clerk-of-Works
Date: Date: ate:

ate:
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(Figure 24)
REQUEST FOR INSPECTION FORM
MATV INSTALLATION

To: Ref No:
Attn Date:

Please make rrungement 1o inspect as follows
liem Description

1| Inpur and output impedance — 75 ohm
[ 2 | Volage stunding wave ration (VSWR)
1 10— 1.4 limits
Wave band (30 = 300 Hz)
Ghost o echo effect — 34 dB

3
4

5| Muin supply lum — 60 B
6| Signal w noise - 45 dB
7

s

Signal level limit ~ 63 B UV — 77 dB UV
Lighining protection

9 |Eanhed

10 [ Chanelized amplifier

" Antenni

12| Amplifier
13 [1F modulator
14| IF converter
15 Video distribution amplifier
16| Blanking generator

17| Couxial cable
18| Sphitter unit

19 [ Directional couplers
2| Tapoftunic

21 Wall - recessed MATV outlet

22 | Booster amplifier

Representative MC Representative M&E Clerk-of-Works
Date: Date:
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(Figure 25)

REQUEST FOR INSPECTION FORM
ELECTRICAL — General Lighting and Power & Light Fitting

Appendix lIl

To: Ref No
A Dae
Please make arrangement 10 ingpect s follows:
lem Description
| [Cables— 1.5 mm & 25mm
2 | Wiring method - In condui
3 | Conduit wiring
4| Wiring in cable trunking
S| Final position of outlet and lighting points
6| Light fixture installation
7 [ Light switches
5 Power outlet
9 | Wiring for omergency lighting
10| Final sub-circuit
11| Firemen switch
12| Control wiring
13| Segregation of circuits
14 [ Underfloor trunking
15| Phowmeric data
16| Fluorescent fitting
17
18 | High intensive dischurge lamps
19 [ Exitsign
20 | Exwerio light
21 [ Self-contained emergency light
Remark
Location
NSC Representaiive MC Representative M&E Clerk-of-Works

Die

Pt

Dite:
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(Figure 261
REQUEST FOR INSPECTION FORM
ELECTRICAL - General Lighting and Power & Light Fitting
Ref No;
Date

make arrangement (o inspect as follows

Ttem Description
| 1| | Green PVC cable
2 | Eanthing conductor connecting
3 Earthing electrodes (16 mm O)
4 [ Label ‘Safey Eanh’
5 Label 'Do Not Disconnect’
6 | Eanhing electrodes plate (25 mm x 32 mm)
7 |Clamps
B |Clips
9 | Saddies

00 | Staples
Al | Ohm reading

Air terminal system

Down conductors

Conductor suppan

ive MC Represcntitive
Dte: Date:

lerk-of-Works
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(Figure 27)
REQUEST FOR INSPECTION FORM
ELECTRICAL — External Lighting
Tor Ref No:

At Dare:

Please make arrangement 10 inspect s follows:

Item Description

1| Awcraft abstruction light

2 | Awomatic switching

3| wWiring

4 [ Compound lighting

5 | Weatherproof nature

6 |PVCSWCPVC cable

7 Anti-rust primer

§ | Building automation system control

9 | Foodlighting

10 | Security lighting

Remark:

Location:

NSC Representative MC Representative MAE Cletk-of-Works
Date: Date: Date:
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(Figure 28)

REQUEST FOR INSPECTION FORM
ELECTRICAL — Standby Diesel Generator

243

Ref No:
Dare
make arrangement to inspect as follows:
Tiem Description
1| Temperatun:
2 [ Humidity
3 | Atmosphere
4 [Amospheric pressure
s Engine ~ four stroke
6 | Engine spesd |
7 [Alemator |
8 [ Power distribution
L 9 [ Voltuge repulation
10 [Power factor
11 [Nominal frequency
12 [ Synchronous operated speed
13| Starting system
14| Cooling system
15| Exhaust system
16| Fuel system
_ 17 [Anti-vibration mounting
18| Auto main failure
19| Generator control board
20 [Off hution
21| Manual — button
2 [ Auomatically start
23| High jacket water temperature }7
% [Engine averspead
28 Alternator output
2% [ Engine fuil w start
27 [Low fucl level
2 | Earthing
2 [Fitaid chan
Represenative MC Representative ME&E Clerk-of-Works

Date:

ate:
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(Figure 29)
REQUEST FOR INSPECTION FORM
SOUND AND PUBLIC ADDRESS SYSTEM

To; Ref Nov
A Date:

Pledse make irrangement to inspect is follows:

[ Description

Antenn

1
2| Centre control console
3| Power amplifier

4| Mixer pre-amplifies
5 modules
6 | AM/EM radio tuners

all-mounted box speakers

8 | Ceiling speakers

Y Volume control unit

10 | Equipment rack

11 PVC cable

12 [ Conduit

13| Steel cable trunking

14 [ Fire-men microphones

15| Speaker zane selection panel

16 | Bavery

17| nterlock push button selection switch

18 | Monitor speaker

19 [ Hom speaker

20| Compact Disc player
21 24VDC test
22 |50Hzten

23| tmpedance — 8 ohms

24 Sound pressure level - 96 db/I /I m

Remark:
Location:
NSC Representative MC Representative M&E Clerk-of-

Date: Date: Date:




endix (I1 245

(Figure 30)
REQUEST FOR INSPECTION FORM
ELECTRICAL - Distribution Board and Meter Panel

Ref No:

Date:
make arrangement 1o inspect as follows
Description

Cold rolled commerciul bright mild steel

Rust or scale

Angle frame
Concealed type

Baked powder paint
Busbar and cable ducts
Circuit breakers

HRC Fuses

On-load isolator

Balancing of load

Earth leakage circuil breakers (ELCB)
Control relay 124)

Terminal block

Magnet coil

Vacuum impregnated contactor

ntative MC Representative
Date

M&E Clerk-of-Works
Date:
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(Figure 31)
REQUEST FOR INSPECTION FORM
ELECTRICAL — Main Switch Board
o Ref No:
Altn Date:
Please make to inspect as follows:
Item Description
1 [Mounting — Angle iron suppont
2 | Bushar and secondary
3| Cable arrangement
4 | Aircircuit breaker
5 | Bus coupler
6| Mechanical and electrical interlock
7 [ Moulded casc circuit breakers (MCCB)
R

Automatic changeover contactor and no-volt
sensors

9| Protection relay

10 | Cument transformer

11 [ Indication lamps

12 | Aniiccondensation heaters

13| Metering panel

14| Power factor correction capacitors

15| Earthing

16| Labels and drawings

Test certificate

18| Signages

19 [Tools
20| Danger sign
21 | First wid chart

P Rubber mat

Remark:

Location:

NSC Representative

MC Representative
Dae: Date:

1 5 3 P71 = P I e =y ey

= =1 P
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(Figure 32)
REQUEST FOR INSPECTION FORM
ELECTRICAL - Distribution Transformers

Ref No:
Date:

make arrangement 1o inspect s follows

Description

Three core cast resin type

Voltage rarios

Winding arrangement — DYIL

Efficiency and losses

Transformer impedance

Temperiture sensar

Alarm and trip sensor

Transformer casing

o [o0 |~a fon fn | e f s [ [ =

Transformer terminals
Earthing terminals
Temperature rating — 170 degree ©

Manufucturer name
Serial ny

Rating in KVA
Volt a1 0 an load

Normal tapping

Number of phases,

Froquency

Vector group symbol

Total mass in kg

Year of manufbcturing

niative Clerk-of-Works.

Dae:
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(Figure 33)

REQUEST FOR INSPECTION FORM
FLECTRICAL - High Voltage Switchgears

To: Ref No:
Attn: Date,
Please hake arrung 10 inspect as follows:
Ttem Description
1 [ Vacuum circuit breaker
2 | Vohage transformer
3| Current transformer
4 | Instruments
S| Cable eniry
6 | Switchgear
7| Secondary wiring
8 | Time lap fuses
9 [ Testlink
10| Battery and charger
11| Load break switchgear
12| Danger signs
13 [ Lahel
14| Function of relay
15| Phase colour of current and voluige
16| Charueteristic curve
17| Rated curment/voltage of relay coils
18| Carrent and voltage transforier ratio
19 [ Voltage of tripping current
20 |Cable
21| Boltund nuts
Remark:
Location:
NSC Representative MC Representative M&E Clerk-of
Dite: Date: Date:
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Appendix IIl
(Figure 34)
REQUEST FOR INSPECTION FORM
COLD WATER - Electrical Work
To: Ref No»
At Date
Please make arrangement 16 inspect as follows
liem Description

! | Main isoluting switch fuse

2 [mces

3 [Pump selector switches

4| Awo manual selector switch

Flush mounted stop-start button

Indicating light for trip and run
Indicating light for pump on auo and purnp
manual

e

8 | Ammeter

9 |Buzzer
10 [ Fuse switch
11 [Thermal overload relay
12| Terminal block
13 [lsoluting switches
14 [ Motor starters
15| Wiring
16 Cable
17| Conduit
| 18 Earthing

19 | BAS monitoring

20 Bolt and nuts
2 Labels

Representutive MC Represcntative M&E Clerk-of-Works
Date: Date
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REQUEST FOR INSPECTION FORM
SANITARY DRAINAGE INSTALLATION

Appendix lil Appendi

(Fiigue 35)

To Ref No:
At Date:
Please make arrangement 1o inspect as follows:
Tiem Deseription
1 Trap cover
2 Water test
3 Smoke test
El Greuse traps
5 Damage mansit
6 Gradjent
T Waste pipe
8 Venr pipe
9 UPVC fiting
10 Pipe joints
1 Pipe supports.
12 Pipe hangers
13 Gasket seal
1+ Tee point
Remark
Location:
NSC Representative MC Representative M&E Clerk-of-Works
Diate: Date Date
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(Figure 36)
REQUEST FOR INSPECTION FORM
WATER TANK STRUCTURE
Ref No:

Date:

ke amangement o inspect as follows:

Tiem Description

Concrete plinth

Dimension

Inlet

Outler

Manhole openitiz

Gasket

Bolting

2
3
4
5 | Overflow
6
7
8
9

Non-wxic epoxy resin Coating

10 ‘Water level indicator device
1 |Vent
12 Ball float valves

13 | Waming pipe

18| Inernal support

5 |T-pasker

16 | Flat gasket

17 | Drain pipe

18 | Valve

19 | Stainless steel step

niative
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To:

REQUEST FOR INSPECTION FORM
COLD WATER SUPPLY SYSTEM — Pipework
Ref No:

(Figure 37)

Appendix il

A

Date

Please mike arrangement (o inspect as follows:

Item

Description

Pipe material

Size pipewark

Pipe support

4| Pipe hangers

5 | Anchors

6 | Grading

7 Painting

5 | Arrow indication

9 [Sleeve

10 [Join

11 |Fiing

12 | Pressure reducing valves

13 Pipe insulation
Remark:
Location,

NSC Representative

Date:

MC Representative
Date:

M&E Clerk-of-Works
Date:

Apper
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(Figure 38)
REQUEST FOR INSPECTION FORM
COLD WATER SUPPLY SYSTEM - Water Elevating Pump/Booster Pumpset
To:
Aun:

- Please make arrangement 10 inspect us follows:

Tiem Descriprion

|| Flange connection

2 [ Pump plinih

Casing

3
4 | Dynamically bulunce
5

Mild steel section hase

6 | Vibation elemenyNeoprene

7 | Meter speed

8 | Switch

9 | Discharge header

10 | Gate valve

1| Check valve

12| Pressure swich

13 |Pressure gauge

14 | Flow regulutor

Remark:
fion
Represeatative MC Representative MAE Clerk-of-Warks
Date:

Date.




Apper

Client
Contri

Appendix IV

Sample of Document T
Control Forms
[bRa.
(a) Drawing Submittal Figure 1
(b) Request for Information Figure 2
(¢) Drawing Transmittal Figure 3 i
(d) Document Tr ital Figure 4
(e) Requisition for Printing of Documents .. .. Figure 5.
(f) Requisition for Printing of Drawing............................... Figure 6

(g) Drawing Received Record........c.ccocemeuimrererinrocsoneineennns Figure 7
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(Figure 1)
Client
Contractor

DRAWING SUBMITTAL

Date Ref No.:

W 2vpe of Drawings submited:

DRAWING TITLE:

IMMENTS ON DRAWINGS:

s

OVAL STAMP DISAPPROVED BECAUSE:

DATE




256 Appendix IV

(Figure 2)
Client
Contractor
REQUEST FOR INFORMATION (RFI)
SIGNED: Dare: Ref Noo
CONTRACTOR

Qustion from Contractor

Dute Answer Reguired.

Answer from S.0.

DATE:

SIGNED

Distribution; a reQd a

Project/T
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(Figure 3)

DRAWING TRANSMITTAL

jiect/Tender Title: Dute:

Tssued By

For your aproval I:l As requested
For your information ] Others:

DRAWING NO. SIZE NO. OF SET
REQUIRED

nowledge receipt

Hamg .
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(Figure 4)

DOCUMENT TRANSMITTAL

Project/Tender Title Duge:

Issued By:

We forward herewith the following drawings:

[ eorsoursomona [ sreaons

NO. OF ORIGINAL COPIES SIZE NO. OF SET
REQUIRED

Total Cost:
FOR INFORMATION

Kindly acknowledge receipt

Signature:

Name:
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(Figure 5)

REQUISITION FOR PRINTING OF DOCUMENTS

Date

NO. OF ORIGINAL COPIES NO. OF SET

REQUIRED

I

|

d dute required to be ready: Requested by:

Signature:

Date:

aramerarm




260 Appendix V. Appendix I\

(Figure 6)

REQUISITION FOR PRINTING OF DOCUMENTS
To - Date

From

Praject/Tender Titke:

DRAWING NO SIZE NO. OF SET
REQUIRED

Time and date required to be ready: Signature:

Commienis by Printing Dept:
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(Figure 7)

DRAWING RECEIVED RECORD

261

Drawing No

Description

Regeived From

Received By




(a)
(b)
(c)

(d

(e)

(g
(h

Appendix V

Samples of Internal Audit
Report Forms

Corrective Action Request FOrm........cicvciiiiiinns

Attendance Register

Audit Checklist

Internal Audit Report

Audit Notes

Corrective Action Request Register .......ocovooevvvovevrenennnn

Audit Report Status Log

Audit Schedule




(Figure 1)

[ I
PARMITEARS CORRECTIVE ACTION REQUEST Dte

Audit N
DEPARTMENT AUDITED AND ADDRESS

CLAUSE:

DEPARTMENT REPRESENTATIVE:

NON-CONFORMANCE

SIGNED,

Dept. Representative Auditor
Sigmsture indicates understanding not concurrence

Mujor Minée

CORRECTIVE ACTION TO BE COMPLETED:

Dept. Representitive
W-UP AND CLOSE OUT

OSED FOLLOW-UP DA’
LLOW-UP DETAILS

ECAR CLOSE OUT

Auditor

sy
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(Figure 2)

ATTENDANCE REGISTER

COMPANY:

OFFICE/SITE:

DATE:

NAMEPOSITION
(Please pring)

Exit
al)

Entry
(Please

REMARKS
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(Figure 31
AUDIT CHECKLIST

Dale: SUBJECT:

Requirements Results Comments

sae ey

AUDITEES)

[FOUND IN ORDER Major = 1
-Conformance Minor =2
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(Figure 4)

INTERNAL AUDIT REPORT

AUDIT REPORT NO Date: Page of

Auditee

Depanment/s Audited:

Department Contacts:

Seape of Audit:

Previous Audit Detsils:

Details of Audit

Corrective Action Requests Issued:

Signatre: 000000 Date:
Auditor

Signatre: Dite 3
Quality Assurance Manager j




Appendix V

267

(Figure 5)
AUDIT NOTES poge  of
Auditee: Audit Date:
File Ref:
 Department/Auditee
REFERENCE ’ OBSERVATION REMARKS —‘

[
|

|

L]




892

CORRECTIVE ACTION REQUEST REGISTER

Audit Agreed CAR
Issued 1o Report No. Completion Date Date

Close Out Auditor's
Signature

CAR No. Dute Issued

Axipuaddy

>
]
-1
@

(Figure 7)



AUDIT REPORT STATUS LOG

T " Date of
Report Audit Audit Team Audit i 2 esiCriteriu audited 3 o
o oo il sl Department audited Procedures/Criteria audired Ksiio

A xipuaddy

nN
@
©
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(Figure 8)

AUDIT SCHEDULE
YEAR
MONTH
ACTIVITY OR AREA TO BE AUDITED
WEEK
END
Issued: Date Approved: . Date;

Quality Assurance Manager Head of Project Management

A xipusddy

Review dates:




Appendix VI

Samples of Pre Tender
Review Forms

Decision To Tender

Site Visit Report

Tender Proforma

List Of Sub-Contractors And Suppliers .........coccorieenee

Preliminary Items

) Post Tender Review/Analysis ..o,

Figure 1

Figure 2

. Figure 3

Figure 4

Figure 5

. Figure 6
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(Figure 1)

DECISION TO TENDER

Appendix VI

Project Oppartunity Particulars
1. Project Name

Scope of Works
) Oth

Client
Architect

BQ/Lump Sum

Tender Dep (RM)

2
3
4
s
6. Engincer
=
8
9

Diite of Tender
10, Others

Company's Capahility

I Experience
2 Technical Capubility

Financial Capability

Manpower Resource

3
3
5. Plant Resource
6. Others

Tender Departiment Capacity 1o prepire tender:

Prepared By; Tendering Manager
I:I Yes  Please Proceed to Tender (Form T2VPQ

T o kv

Remarks

Approved by General Manager

Append
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(Figure 2)

SITE VISIT REPORT

273

e | Deseription I Remark/Comments

Proximity of Surmunding Buildings

Drains, ete

Condition of Terrain & Contours,

Surfuce Soil Condition

Access to Site

Earth Surplus due to Bore Piling

Obtain Soil Report if Possible Enguire
about Water Tuble Level

Laok out for Existing Services. e
junetion boxes, telephonic line, manhole

Tdentify TBM on Culverts & Kerbs

Any Remarks

Prepared By
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Appendix VI

(Figure 3)

TENDER PROFORMA

TENDER JOB:

LOCATION:

LOCATION. TIME & DATE
OF SUBMISSION:

CONTACT PERSON
TEL/FAX:

5. CONSULTANT/QS i
CONTACT PERSON: 1
TELFAX: |

6. SCOPE OF WORKS:

7. SITE CONDITIONS:

8 FIXED COMPLETION PERIOD:

TENDER SUM:
9. TENDERER'S OWN

COMPLETION PERIOD:
TENDER SUM: {

TENDER BOND FOR EARNEST ’
MONEY
MAKE PAYABLE TO:

1

TENDER VALIDITY PERIOD. ‘

I

()

CONDITIONS OF CONTRACT:
TYPE OF CONTRACT:

* Appendix

©

id)

\‘ (g
L]
13,

(a)
(b)

()

LA

‘ © PE
CE}

PES
VA

NA!

oTl
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(Figure 3 Cunid.)

TENDER PROFORMA

LAD. AMOUNT

PERIOD OF INTERIM
CERTIFICATE:

PERIOD OF HONOURING OF
CERTIFICATE:

PERCENTAGE OF CERTIFIED
VALUE RETAINED:

ONEROUS CONDITIONS OR
ALTERATION TO STANDARD
FORM:

INSURANCES

CAR POLICY

WORKMEN'S COMPENSATION,
SOCSO, ETC.

OTHERS

PC.ITEMS &

PROVISIONAL SUMS;

NAME OF OTHER TENDERERS.

OTHERS:




(Figure 4)

LIST OF SUB-CONTRACTORS AND SUPPLIERS

DATE

ITEM

TRADE

BQ REF.

SUBCON/

SUPPLIER TEL. NO. [ FAX. NO.

PERSON-IN-

CHARGE

DATE
ISSUE | RETURN

REMARKS

(Figure 5)

PRFEIIMINARY ITEAMC

:724

xipusddy

pusddy



PRELIMINARY ITEMS
Proj
“Tender Ref:
SIN Description Computation RM RM (Adj)
1| Setting Out
2| Document Fee/Tender Deposit
3. | Seeurity Deposit/Performance Bond
4 Insurances.
S Ste Management
6. Hoarding
7. | Sign Bou
8 | Temporary Access/Roads
9. | License Fee/Factory Permits
1w, Contractor Site Office
1 Consultant Site Office
12, | Other Site Accommodation
13. | Temporary Toilet
14| Water Supply

IA xipuaddy

Lz



(Figure 5 Cond.)

PRELIMINARY ITEMS

Project:
Tender Ref:

SIN Description Comptition RM RM (Adj)

15| Power Supply

16. | Temporary Lighting

17, | Water Supply

18, | Power Supply

19| Temporary Lighting

20, | Telephone & Fax

21 | Canteen Facilities

22| Washing Bay

2. | Seaffolding

2. | Watching & Security

25| Plant & Equipment

26| Progress Photographs

27. | Protection

28, | Regular of Debris

8Lz




Project:

Tender Rel:

SN

Description

Computation

RM (Ad))

29,

30

Anti Mosquito Measure
Lunches far Supervisors

Au Built Drawings
Temporary Site Drainage
Overtime

Cleaning Up on Completion
Diesel/Petrol Supply
Adjustments

Walkie Talkie, Pager

1 no. vehicle

Registered Surveyor

Attendance on NSC

1A xipusddy

3
@
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(Figure 6)

POST TENDER REVIEW/ANALYSIS

Appendix Vi

Project

Tender Result

Tenderers

Tender Sum (RM)

Remarks

) o

N

e

Analysis (Based on Main Offer)

[ LowesNext Teader

[ Tender
I Difference

| % pifference

Remark/Possible reasons for the difference in tender price




i) Materials or Equipment Submittal
b) Progress Payment Regi

| Daywork Record

) Request For Site Overtime WOrks .........coo..coooverooeeninne.

| Daily Report

Appendix VII

Samples of Post Tender
Review Form

Figure |
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10

Figure 11
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(Figure 1)

Chient
Contructor:

MATERIALS OR EQUIPMENT SUBMITTAL

Signed by Contractor
ITEM COVERED BY THIS SUBMITTAL:

FULL DESCRIPTION OF ITEM FOR WHICH APPROVAL IS SOUGHT:

SPECIFICATION VOLUME AND CLAUSE REFERENCE:

ATTACHED ARE:

MANUFACTURER'S DRAWINGS:

6.
MANUFACTURER'S LITERATURE: -
T
SAMPLE.
OTHER: 8

COMMENTS ON MATERIALS OR EQUIPMENT SUBMITTED.

10,

1.
APPROVAL STAMP- DISAPPROVED BECAUSE YN

13. I
SIGNED BY 3.0. DATE: |

14.

Distribution: MDP 1 SABA 1 REQ
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(Figure 2)

PROGRESS PAYMENT REGISTER

No. Cliim $.0. Certificate Payment Received

Date Atmount Date Amount Due | Amount

' I [
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(Figure 3)

DAYWORK RECORD SHEET NO: | | bate:

ENGINEER'S INSTRUCTION NO:

Location of Work

Deseription of Work

(A) LABOUR TOTAL
ITEM TRADE TOTAL HOUR | RATE (5) | AMOUNT (§) | AMOUNT ()
Sub-Total
(B) PLANT
ITEM TRADE TOTAL HOUR | RATE (5) | AMOUNT (5
Sub-Toul
(C) MATERIALS
ITEM TRADE TOTAL HOUR | RATE (5) | AMOUNT (5)
Sub-Toral
% Overhead
OTHER
CHARGES
TOTAL
!i?t’prsamlame Waine — Date I

Engineer's Representative Name

Signanure ‘l)mr ]

Appendi

Ref
Date

Resident

Dear Sir.

Muy pern
for the pu
and besid
of the abe
overtime

Your coof
Thank yor

Yours fuit

Authorize:

Request f

Signature
Date:
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(FIGURE 4)

Ref
Dute

Residen Engincer

Dear Sir,

Request For Site Overtime Works

May permission please. be granted for us w carry o with vur overime works on

for the purpose completing the works due to

and beside that we would also like to inform you that the RE/Clerk-of-Works

of the above project will be required to attend and supervise the said works during the duration of the
overtime is in progress:

Desenption Of Works Duration of Overtime Required (hirs)

four cooperation o the above will be much appreciated.

ik you.

futhiully

zed Signature

For RESIDENT ENGINEER use

for the above is herchy approved

& Co Stump
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(Figure 5)
SUMMARY OF DAYWORK SHEET 4
Sub-Contractor: :
Date Description Daywork Amount (§) Remark
Instruction i

(Figure 6)
MANPOWER SCHEDULE

TOTAL




Month

1IA ipuaddy
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(Figure 7)

PLANT & MACHINERY SCHEDULE

Monh:
Description ! alslal7[sfofo[nulrlnlulsle]z[s]w]o]2]22]2]24]25]26]27]28]20]20]3
Backhoe
Barbending & Cutting Muchine
Breaker
Compuctor
Compressor

Concrete Mixer

Concrete Pump
Genset

Lorry

Material Hoist
Mohile Crane
Mobile Mixer
Oxy Cutter
Pussenger Hoist
Roller

Tower Cranc
Walkic Talkie
Water Jet

Water Pump
Welding Machine

(F.igm 8)
SUMMARY OF WORKDONE
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(Figure 9)
MATERIAL ON SITE RECORD SHEETS: PAGE
ITEM DESCRIPTION UNIT PREVIOUS THIS TOTAL
ACCUM. | PERIOD [TODATE
TOTAL

Appendi

Ref No

| REVISED
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(Figure 10)

SUMMARY OF VARIATION ORDER

Ref No Description Addition | Omiission Effect Remark
CT SUM:
ISED CONTRACT SUM
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(Figure 1)
DAILY REPORT
Date: Day: Weather:
A SUPERVISORY B LABOUR € MACHINERY 1
STAFE FORCE |
1 Site Agent 1. Carpenter. 1. Mobile Crane 10, Breaker
2. Quanity 2 Bar Beader 2 Concrete Mixer 11, Barbending Machine
3. Q4 3. Masan [ ] |3 Backhoe 12 Rebur Cutter PR
4 M&E Co-ontinatar 4 MKE Workers 4, Lomy 13, Watter Jet
5. Site Supervisor 5. Operalar 5 Raller [ ] 14 vibeagion Poker
6, General Clirk 6. Secuirity Guard 6. Paver | |15, Wetding Set
7. Geaeral Workess 7. Compactor 16. Oxy Cutier
|| |8 Aw Compressar 17, Elec. Dall
|| |9 Genset [ |18 oxy cuner j
[ ] Eec orin
ACTIVITIES P

Materiul Received: ( “

Drawing Received:

Engineer Instructions:

Visitor: 4
Prepared By Check By Check By

Site Supervisor Site Agent Resident Engincer

Date: Date: Date:
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PROJECT QUALITY PLAN
FOR

PROPOSED EXTENSION
XYZ HOTEL

CONTROLLED COPY NO.




ABC BUILDER

Project:

Document No.
Quatity
Assurance Dae:
PROJECT QUALITY PLAN
FOR
PROPOSED EXTENSION XYZ HOTEL.
CONTROLLED COPY NO.
s
fssue No. Prepared by | Site Quality Co-ordinator
Site Agent
Project Manager
Checked by General Manager
Approved by | Senior Q.A. Manager
Tssue Date
Endorsed by | Managing Director

REVISION DESCRIPTION

Quality
Assurang

90 U ey Um0 ) e

I . T T
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ABC BUILDER
Project:
Document No.
A bue
CONTENT PAGE NO.
General 296
Quality Objective 296
Contract Information 296
Project Description 297
Project Location 297
Contractual Parties Particulars 297
Allocation of Responsibilities 297
Project Schedule 298
Inspection, Testing and Audits 298
Testing & Measuring Equipment 298
Amendment to Project Quality Plan 298
Appendix A 300
Appendix B 302
Appendix C 304
Appendix D 315
Appendix E 317
Appendix F 327
Appendix G 331

28 Appendix H 399




ABC BUILDER 4. PR

Project: XYZ D
Document No, spendin
" was bui
iy .
»\?.s\m:r;cr Date eXtensic
block (;
tower,
1. GENERAL Banque
The
This project quality plan is prepared in accordance with Clause 4.2 block w
the Quality Manual. podium
The plan shall comprise the followings: manage
Unde
1. Quality Manual works
. tract su
2. Work Procedure 1996,
3. Contract Document
5. PR
2. QUALITY OBJECTIVE The sitc
The project shall be constructed in accordance with the following (refer 1c
documents:
6. CC

1. Conditions of Contract & Specification
2. Construction Drawings The par
Copies of the above documents are kept in the Site Office. The Project

Manager is responsible for keeping them up-to-date, and in good
condition. He shall control the receipt and issue of drawings an

specification.
2. Dut
3. CONTRACT INFORMATION The

The contract information for this project is as per Appendix A.



4. PROJECT DESCRIPTION

XYZ Development Sdn Bhd under the flapship of CDE Berhad is
spending millions of ringgit to upgrade the existing XYZ Hotel which
was built in 1981. The upgrading includes a XXth storey Hotel Block
extension (phase-T) renovation and extension to the existing podium
block (phase-IT), renovation of existing guestrooms in the X-storey
tower, the renovation and extension to the existing Rampaisari
Banquet Hall (phase-TV).

The work for phase-I comprises one level of basement, a tower
block which consists of 14 levels to accommodate 361 guestrooms, a
‘podium block which consists of three levels for administration and
EmanagemenL public areas. restaurant, services and car park.

Under this contract, ABC Builder is undertaking the superstructure
works which comprise the podium and tower block with a total con-
tract sum of RM1 m. The new extension is expected to complete in
1996.

. PROJECT LOCATION

e site of the proposed Work is located as shown on the Site Plan
[refer to Appendix B).

. CONTRACTUAL PARTIES PARTICULARS

particulars of the following parties are contained in Appendix C.

ALLOCATION OF RESPONSIBILITIES
. Organization.
The structure of the site organization is as shown in Appendix D.

Duties.
The responsibilities of each staff are listed in Appendix E.
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8. PROJECT SCHEDULE

The project schedule comprises a master work schedule as shown in’
Appendix F.

9. INSPECTION, TESTING AND AUDITS
A. Inspection And Testing

i
The inspection and test plans are as given in Appendix G. The.
Site Quality Co-ordinator, in consultation with the Proj
Manager, shall compile all quality records.

B. Audit

An independent Quality Co-ordinator shall audit the i
plementation of this Project Quality Plan.
Audit reports shall be distributed to the following people: =

(i) Project Manager
(i) Quality Assurance Manager

10. TESTING AND MEASURING EQUIPMENT

The master list of equipment used in this project is as given i
Appendix H.

11. AMENDMENT TO PROJECT QUALITY PLAN

Review of this Project Quality Plan shall be discussed periodically.
shall be re-issued when significant changes occur.



<
2
2
o
<
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ABC BUILDER

Project:
Docurment No:
Quality (Appendix A)
Assurance Date:

CONTRACT INFORMATION

Contract Title : The Proposed Extension XXth
Storey XYZ Hotel
Contract Sum : RM1M
Date of Possession © August 1994
Date of Completion : Section A — Jan 1996
Section B — April 1996
Contract Period : Section A — 72 Weeks

Section B — 85 Weeks

Liquidated & Ascertained
Damages

‘Workmen's Compensation
Policy No.

Contract Works Insurance
Policy No.

Sum of Performance Bond
Banker : M Bank

Guarantee No.




APPENDIX B
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ABC BUILDER
Project:
Document No.

Quality (Appendix B)
Assurance i

SITE LOCATION PLAN



APPENDIX C
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ABC BUILDER
Project:
Document No.
Quality (Appendix C) Qua
Assurance Date: Assur
CONTRACTUAL PARTIES PARTICULARS B.H
A. CLIENT Name
Name
Address
Repr
Name
PROJECT MANAGER
Telep!
Name i Fax
CON
ARC
Representative Name
N Addre
ame
Telephone
Rep:
Fax P
Name
Telep

Fax



Appendix C
ABC BUILDER
Project:
Document No.
Quality (Appendix C)
Assurance Date:

305

B. HOTEL OPERATOR
Name :

Representative

Name

Telephone

Fax

CONSULTANTS
ARCHITECT

Name of Company :
Address

Representative

Name
Telephone

Fax
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ABC BUILDER
Project:
Document No.
Quality (Appendix ©)
Assurance Date:

Appendix C

C & C ENGINEER
Name
Address

Representative
Name
Telephone

Fax

M & E ENGINEER

Name

Address
Representative
Name

Telephone

Fax

‘Append

Quat
Assur

QUA

Name

Repr

Name

Telept
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307
ABC BUILDER
Project:
Document No,
Quality {Appendix C)
Assurance Date:
{
Y

QUANTITY SURVEYOR

Name




308

ABC BUILDER

Project:

Document No.

Quality (Appendix C)
Assurance Date:

INTERIOR DESIGNER
Name 3

Address

Representative
Name
Telephone

Fax

Appendi

Repr

Name

Teleph

Fax

Repr

‘Name

- Teleph

Fax
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ABC BUILDER
Project:
Document No.
Quality (Appentlix €)
Assurance Date:
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ABC BUILDER
Project:

Document No.

Quality (Appendix C)
Assurance Date:

LANDSCAPE DESIGNER
Name E:

Address

Representatives

Name

Telephone

Fax

LIGHTING DESIGNER
Name

Address

Representatives
Name
Telephone

Fax
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ABC BUILDER

Project:
Document No.
Quality (Appendix C)
Assurance Date:

ACOUSTIC & AUDIO-VISUAL
SPECIALIST/STAGE DESIGNER




312 Appendix € Appendi
ABC BUILDER
Project:
Document No,
. ua
Quality (Appendix C) Q
Assurance Date Assur
SUB-CONTRACTORS O
COMPANY TRADE | REPRESENTATIVE | CONTACT NO.
L Const. (M) Sdn Bhd Carpenter. Sykt Pe
Bar Bender &
Coneretor
R Eleetric (M) Sdn Bhd Site Temporary
Electric Supply
UG Sdn
U Gemilang License
Surveyor
Kejuruteraan J Tower
Crane
1. Enterprise Lony &
Backhoe
PD Distribution Sdn Bhd Plant Bar
SP Sdn Bhd Floor Hardener

QCM Laboratory Sdn Bhd

TW Piling &
Construction Sdn Bhd

U Guard Sdn Bhd

Concrete Cube
Test

Timber Piling
(Tower Crane
Foundation)

Security Guard
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ABC BUILDER
Project:
Document No.
Quality (Appendix C)
Assurance Date:
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NOMINATED SUB-CONTRACTORS

COMPANY TRADE REPRESENTATIVE

CONTACT NO.

Sykt Pembinaan NM Sdn Bhd Plumbing &
water rect.

HouCold

Plumbing &

Sanitary

{ Services

| UG Sdn Bhd Air Con &

Mechanical

Ventilation

Services
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ABC BUILDER
Project:
Document No.
Quality (Appendix E)
Assurance £
PROJECT MANAGER

(a) Reports to Project Co-ordinator.

‘(b) Overall planning, co-ordinating site activities, site management
and budgeting.

(c) Leads a team of Engineers, Quantity Surveyors, Surveyor, Site
Quality Co-ordinator and Supervisors.

(d) Liaises with client, consultants and local authorities.
(e) Attends all client/consultant meetings.
(f) Co-ordinates NSC meeting.

SITE AGENT
(a) Reports to Project Manager.

(b) Plans and co-ordinates site activities with site staff.
(¢) Monitors work progress and quality control.

(d) Liaises with client, consultants and local authorities.
(e) Attends all client and consultants meetings.

() Liaises with sub-contractors.

(g) Impl ion of safety

(h) Liaises with nominated sub-contractors.
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PROJECT ENGINEER

(a) Reports to Project Manager.

(b) Checks discrepancies between structure and architecture draw-

ings and issue RFI.
(¢) Counter-checks alignment and levels by surveyor.
(d

(e) Liaises with R.E./Consultant Engineer/C.O.W. on technical
matter.

Checks structural drawings for discrepancies.

(f)  Arranges site inspection with R.E/C.O.W.
(g

Monitors of work progress and quality control.

QUANTITY SURVEYOR
(a) Reports to Project Manager.
(b

Evaluates and prepares progress payment to sub-contractors.
(c) Prepares progress payment claim and variation orders.
(d) Prepares progress report, materials schedule and cashflow.

(e) Updates cashflow and monitor project budget and payment to
sub-contractors.

(f)  Verifies materials requisition.

(g
(h) Attends fortnightly progress meetings.

Reviews quotations submitted by sub-contractors.

Append
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SITE SUPERVISOR

Prepares Daily Report.
Liaises with R.E./C.O.W. on technical matters.

Checks drawings discrepancies between archi and struc-
ture and issue RFL

Counter-checks alignments/levels by surveyor.
Monitors work progress and quality control.

Plans ahead on construction materials ordering, hiring/buying
machineries equipment and tools for site use.

Records daywork (including sub-contractors’ daywork).
Plans ahead and informs R.E. of the commencement of daywork.

Records dayworks and submits to R.E. for certification at the end
of the day.

Site Safety Cc i ber/supervisor.

ASSISTANT QUANTITY SURVEYOR

Assists in preparation of final measurement including updating
measurement with variations from time to time.

Co-ordinates with site engineer and supervisors for relevant details
required for final measurement.

Assists in checking valuation of progress payment for sub-
contractor.

Assists in preparation of the proposed valuation for variation order.

Assists in monitoring material as required for the up-to-date work
progress.

Assists in reviewing the record keeping for final measurement
purposes.
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BUILDING SURVEYOR ) |
(a) Set out alignments and levels for structural/architectural works. !
(b) Ensures temporary reference points are available for checking. @ |
(c) Checks against architectural and structural drawing detail dimen- () |
sions, alignments and levels. (i) 1
(d) In-charge of RB’s labours wages. G
(e) Test cube records and reports/testing. (k)
(f) Checks and compares architectural and structural drawings for a1
discrepancies, issues RFL (m)
(g) Puts in RFI records any out-of-alignment structural works.

(h) Ensures all structural works cast to the required level alignments.
(i) Ensures all architectural works are correctly set out. ARC
() Liaises with RE., R.A. and C.O.W. on technical problems. [
(k) Checks and verifies survey works with RE., RA/C.OW. z
() Prepares progress photograph. R
(m) All architectural and ID works. ¢
(n) Drawing records and control. A
S

ARCHITECTURAL & ID CO-ORDINATOR

(a)

(b)

(c)
(d)
(e)

crepancies, issues RFL.

Checks specification and ensures architectural require
met.

Counter-checks alignments and levels by surveyor.
Liaises with R.E., R.A. & C.O.W. on technical proble

Supervises structural works.
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(f) Monitors Structural/Archi al/ID work p
control.

(g) Prepares Architectural Daily Report.

and quality

(h) Prepares checklist for architectural works.

l'(i) Prepares checklist for ID works.

() Prepares schedule for architectural scope of work.
(k) All architectural work/ID works.

iﬂ) Submission materials for approval.

"(m) Site Safety Committee members/supervisor.

CHITECTURAL SUPERVISOR

(a) Checks specification and ensures architectural requirements are
. met.

) Counter-checks alignments and levels by surveyor.

) Monitors Structural/Architectural/ID work progress and quality
control.

) All architectural work/ID works.

€) Site Safety Committee member/supervisor.

QUALITY CO-ORDINATOR

The Site Quality Co-ordinator shall represent the Quality Assur-
ance Manager at review meetings who shall direct any quality
system queries for action.

The Site Quality Co-ordinator shall assist the Project Manager in
preparing the Project Quality Plans.




GENERAL CLERK

(a)
(b)
()
(d)
(e)
(6]
(2)
(h
@)

Appendix €

Appendi

The Site Quality Co-ordinator shall be responsible to prepare dis- MAT
tribution list for controlled document, eg. Project Quality Plan. @ R
The Site Quality Co-ordinator shall report directly to the Quality ) C
Assurance Manager when encounter any site non-conformance. )

The Site Quality Co-ordinator shall scrutinize all check points © E
found in the inspection and test plan. (d)

The Site Quality Co-ordinator shall attend the Friday meeting at (e) P
Head Office conducted by the Q.A. Manager. ®
The Site Quality Co-ordinator shall liaise with the Internal Audi- @ P
tor when auditing is required on site. g)

The Site Quality Co-ordinator shall ensure the quality system i P
maintained on site. P

General site administration work.

Records in/out correspondences.

Records in/out documents.

Prepares vouchers for petty cash claims.

Petty cash control and claims.

Prepares general workers’ salary.

Prepares Reports — fortnightly.

Buys refreshment supplement for site office/meeting.

Arranges food and drinks for fortnightly meeting.
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MATERIAL CONTROLLER/STOREKEEPER
(2) Requisition of materials and prepares ROM,

(b
(c
(d

(e) Plant and machinery record and services.

Controls/Checks quantity and quality of material delivered.

Ensures adequate inventories and stocks.

Prepares daily and monthly record for materials received on site.

Inventory control.

) Prepares GRN (with D/O attach).

) Prepares Material Reconciliation Teport.

Prepares stock control card for material.

Prepares good issue note.

Prepares transfer note for material transfer out from the site.

Liaises with Purchasing Department.

& E CO-ORDINATOR

(&) Co-ordinates all M&E works and submission.

(b) Prepares M&E fortnightly progress report.

) Prepares M&E daily report.

Attends M&E co-ordination meeting (Every Friday).
Quality Control.

All M&E correspondences and prepares minutes of M&E co-
ordination meeting.

Arranges for inspection with M&E, R E. and C.OW.

Arranges for testing and commissioning and the handling over
of all M&E services.
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SAFETY OFFICER

(a) Advises Project Manager on safety construction regulations,
health and safety at work, codes of practices relevant to safety
matters. 3

(b) Recommends improvements to the existing safety system.

(c) Anticipates potential risk and hazards at site and recommends.
relevant safety procedures. 41

(d

Ensures all plants and tools operate according to the safety regu-
lations laid down by the local authorities.

(e) Makes sure all workers on site observe the regulations concerni
health, welfare and first aid facilities.

(f) Determines the cause of any accident or near accident and rec-
ommends means of prevention. 1

(2) Reports and records all accidents on site.
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MASTER WORK PROGRAMME

Proposed 17 Storeys Hotel for XYZ Hotel Development Sdn. Bhd,

WORK PROGRAMME
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T NO; ‘g
XYZ PROJECT PAGE: B
INSPECTION AND TEST PLAN DA’ a
REVISION: £
[~}
LEGEND: O checked by
'TRADE: SUB STRUCTURE AND SUPER STRUCTURE WORKS (R.C) = confirmed by
# approved by
CONTRACTOR CONSULTANT
[TEM | DESCRIPTION OF WORK STANDARIVREQUIREMENT SUB | SUPER. [ SITE | PROI | ARCH | M&E [RE[s0.
CON. [ VISOR | ENG. | MGR. [ COW, | COW,
1. |Setung out. Surveyor shall carry out site setting out works by 6] . #
referring to the control points set up in accordance
with the contract drawings,
As specified in the contract document.
2. |Check formwark. () Formwork must be diled hefore erection fa} o * 4
(b) Ensure correct dimension and check verticality of
columns and alignments of beams and levels aund
evenness of stab formwork.
(c) Seal all gaps and holes.
(d) Od farmwork which has deteriorated must he
replaced.
(e) Ensure formworks are well supported, secure and
clean.
(1 As specified in the contract document.
3. |Check reinforcement Ensure correct size, length, number and position of | O o v 4
bars and mesh as per drawing.
As specified in the contract document.
4 cover 10 reinforcement. | According 10 structural deawings. Ensure sufficient | O o . 4
spacer used.
As specified in the contract document.
w
w
=




ABC BUILDER
XYZ PROJECT

DOCUMENT NO:
PAGE:

SPECTION AND TEST PLAN ATE
REVISION:
LEGEND: © checked by
TRADE: SUB STRUCTURE AND SUPER STRUCTURE WORKS (R.C) ¥ confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE [ PROJ | ARCH | M&E [RE[S0
CON. | VISOR | ENG. | MGR. | COW, | COW.
5. |Check all M&E Services | Ensure Rain Water Down Pipes are mstalled and
before concreting. profected.
Ensure ME services hox-out or pipe sleeves o) . . 4
(penetration through beams or slubs) are provided
As specified in the contract document. O N #
6. |Check concreting level Marking on the sides of the formwork must be o . 4
checked with 3 dumpy level.
Ensure sufficient marking for conereting levels
As specified in the contract document.
7. |Check concrete used. (1) Refer to BQ specification for conerete prades
used.
(h) Do shump test to check workaility.
(¢} Make test cubes for suength test ar 7th & Q L #
28th days.
A specified in the contract document.
ABC BUILDER DOCUMENT NO:
C BUILDI Doyl
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ABC BUILDER

DOCUMENT NO:

XYZ PROJECT PA
INSPECTION AND TEST PLAN DAT
RE
LEGEND: O checked by
TRADE: SUB STRUCTURE AND SUPER STRUCTURE WORKS (R.C) * confirined hy
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER PROI | ARCH | M&E [RE [SO
CON. | VISOR MGR. | COW. | COW,
8 |Check concrete source For ready-mined concrete
(a) Obtain design mix for the grades specified
(b) Do trial mises &) . #
(¢) Carry out conerete cube testat 7tk & 281h days.
As specitied in the contract document.
9, Time fimit between batching and placement is 2 @ e} . #
(spin concrete drum) before  [hours with agitator and 172 hour without agitator
discharged from truck and [ As specified in the contraet document.
before poured in place
10, [Ensure concrete is properly | Ensure there are at least 2 vibrators, | o standby [ » #
vibrated once it is poured i |during concreting. As specified in the contract
place. document
11, |Ensure proper curing is done. |For at least 3 consecutive days.
As specified in'the contract document 6 fa) . #
12, [Dismantling of tormwork, | As specified in the contract document [ - ¥

o xjpusddy
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ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:
PAGE:
DATE:

REVISION:

TRADE: ROAD WORK

LEGEND: O checked by
* confirmed by
# approved by

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER-| SITE | PROJ | AKCH | M&E [KE [SO
CON. | VISOR | ENG, MGR, | COW. | COW.
1. |Approve of muterial and | Ax specified in the contract docurment . ¥
design mix.
2. |Setting out level and As specified in the cantract document e} ) “ #
alignment.
3 [Brcavationbuckiilling o |As specified in the conract docuen, 5 " #
formation on fevel,
Backilling to be carried to in layer and compacted
o required density. Conduct field demity text
Testing result o be filed in standard form.
4, |Laying of sub base In sccondurice to the specification. Ensure thickness | O o . W
s per drawing. Compaction as required prior to
subsequent la
As specified in the contract document.
5. [Laying on roud base: In sccordance to the specification, Ensure thickness | O o " "
s per drawine. Compaction as required prior to
subscquent laying. Aw specified in the contract
document.
ABC BUILDER DOCUMENT NO:
XYZ PROJECT DATE:

B
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XYZ PROJECT
INSPECTION AND TEST PLAN

1TEM

TRADE: ROAD WORK

—

DOCUMENT NO:

# approved by

CONTRACTOR CONSULTANT
DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROI | ARCH M&E |RE [5.0,
CON VISOR | ENG. MGR, | COW. | COW.
Spray prime coat As specificd in the contract document. [) o . #
To spray evenly af the specified rate of spraing.
Ensure the surface is dry, clean and free of loose
material.
Laying of asphaltic binder  (In accordance 1o the specification and refer to work | © o . 4
course, instruction as specified in the contract document.
Core test 10 be carried out As specified i the contract document. (o] o L 4

@
W
o
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ABC BUI'LD .R
XYL
NQP[('I'IUN AND TEST PLAN

DOCUMENT NO.
PA

DATE:
REVISION:

TRADE: DOOR. WINDOW AND IRONMONGERY

LEGEND: O checked hy
* confirmed by
# approved by

| CONTRACTOR CONSULTANT
{TEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- PROJ | ARCH | M&E |RE.[SO
CON. | VISOR MGR. | COW. | C.OW
— = =
1. | Submits sample/shop drawing | As required in the specification. [5) 5] . "
for approval
2 |Muterial delivered to site.  [Provide protection 1o the delivered muterial. C . #
As specified in the contract document
3, |Contractor © meastire To check prior to fabrication and any deviation o o) (o] ol #
apening provided at site for |the specified size 1o be reported to $.0.
windows and doors.
4 [Fonsub e n posion. | To £ i ram before plistring: chesk aigniens. | O : #
fore bolting in plc
As specified in the contract Alllllmu\(
5. |Fix frame in position Check defect on the frame, if any, rectify of reject. ) . 4
6. |tnstall door/window panel. | As specified in the contruet document o . #
7. [Install ironmongery. As specified in the contract document o . [

DOCUMENT NO:
PAGE:
P prtey

9ee

9 xipuaddy
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN

9 xipuaddy

checked by
TRADE: TILING WORKS (WALL/FLOOR) * confirmed by
# upproved by

DESCRIPTION OF WORK STANDARD/REQUIREMENT SUPER
VISOR
Send sample for approval. [ Within | month from commencement of work
Ensure that only approved miterials are used at site.
As specified in the contract document

surfice appearance of — (Colour tone, crack, wisp, crizing and bubble to be
tles when tiles are delivered  |rejected
o site As specified in the contract document,

(Check dimension of tites As per drawing. Talerance for width and length +/-
1%, for thickness +/- 10%
As specified in the contruct document

Soak tiles before Luying, To be soaked overnight
As specified in the contract document.

Check the bonding mortar | As stated in the speci
thickness and ensure enough  |As specified in the contract document
mortar is applicd before

laying

LEE




ABC BUILDER
XYZ PROJECT

DOCUMENT NO:
PAGE:

INSPECTION AND TEST PLAN DAT
REVISION:
LEGEND: © checked by
TRADE: TILING WORKS (WALL/FLOOR) * confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E [RE [50.
CON. | VISOR | ENG. | MGR. | COW. | COW.
6. [Lay tiles 10 fall () Gradient of floor tiles to Moor rap as per detail | © o . W
Tolerance +/- 3 mm,
(b) For wxﬂ tiles, to get vertical alignment, wlerance
+=3m
PRt AT— —— (o] o d W
7. |Check the size of joints Ensure size of joint is consistent, check detail o [ a #
between tiles. drawings for joint size:
As specified in the contract document,
B |Check pointing. For wall iles (o be white cement and for foor tiles | © o . #
0 be original cement.
A< specified in the contract document,
9. |Check evenness of tiles. Use 1.2 m long ruler to place on the tile surface and o . #
measure the gap. Tolerance for gap should be less
than 3 mm.
As specified in the contract document
10, |Detail procedure. As specified in the contract document, 2} L #

XYZ PROJECT

INSPECTION AND TEST PLAN

DOCUMENT NO:
PAGE:
DATE:

8EE

9 xipuaddy
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XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:
PAGE:

DATE:
REVISION:

TRADE: PLASTERING WORKS

LEGEND: (0 checked by
* confirmed by

greater deviation from the mtended finish surface.
As specified in the contract document.

# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE [S0.
CON. | VISOR | ENG. | MGR. | COW. | COW.

1. [Preparation for plastering, | At least 3 days after the completion of brickwall. o) [5) . #

As specified in the contract document.
2 |Clean surface. [ The surface shall be cleaned and wetted hefore o o . “

plastering.

As specified in the contract document
3. |Plaster mix. 1 part of cement to 6 parts of sand. by volume. o o . #

As specified in the contract document.
4 |Alignment Set out alignments on brickwall surface befare o o . W

commencement of plastering works.
5. |Apply the first coat. Averaging 10 mm thick applied to the area having o o . #

9 xjpuaddy




DOCUMENT NO. §

ABC BUILDER

XYZ PROJECT PAGE:

INSPECTION AND TEST PLAN DATE:
REVISION:

LEGEND: O checked by
* confirmed by

TRADE: PLASTERING WORKS
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E [RE.[s0.
CON. | VISOR | ENG. | MGR. | COW. | COW
6 |Apply finishing coat. Averaging 10 mm applicd over the whole area 1o o o . #
finish the planc and shape. Steel trowel on internal
surface and wood float on external plaster.
As specified in the contract document
7. |Plastering joint. Vertical or Horizontal plastering joint shall be o] (o} . ¥
straight.
As specified in the contract document. e] o} . #
8. [Remforcement bewween re.  |At the inteface between r.c. structures and o] . #
& brickwork interface. brickworks, reinforcement in the form of cxmet or
Hi-rib shall be provided (o prevent cracking due 1o
differcntial shrinkage.
o . "

9 xpuaddy
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ABC BUILDER
XYZ PROJECT
PECTION AND TEST PLAN

REVISION:

9 xipuaddy.

LEGEND: O checked by
TRADE: COMMON BRICKWALL * confirmed by
#approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE [S.0.
CON. | VISOR | ENG. | MGR. | COW. | COW.
1. [Send samples of ull the Only approved materials will be allowed (0 be used. o .
materials 10 be used for As specified in the contract document.
approval
2. |Check cracks, chipped bricks., [According to approved sample. o} .
shape and dimension of brick. [As specified in the contract document.
3, |Check positions of brick wall. |To set out brickwall positions according to o i
drawings. Any remedial work to rc. structure to be
carried out prior (o brick laying.
As specified in the contract document
4. |Check verticality of brickwall. [Enure bricks ure laid vertically by using « plumb or | O o .
piri fevel
Ax specified in the contract document.
5. [Check dowel bars and Ensure dowel bars are installed at r.c. wall/columns | O o ‘
stiffeners. face adjoming brickwall. Stiffeners shall be installed
in accordance with drawings.
6. [Wet the bricks before laying. [All bricks must be thoroughly wet o o} .
4 specified in the contract document.
7. |Wet & elean rc. surface. Ensure surfuce are freed from grease/dirt before o o .
aying
As specified in the contract document
g




ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:
PA

DATE:
REVISION:

LEGEND: O checked by

e

TRADE: COMMON BRICKWALL

* confirmed by
# approved by

ITEM | DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR

SUB | SUPER-
CON. | VISOR

SITE

3

RE. |S0O.
ENG.

8. [Mix mortar thoroughly before |1
water is

9, |Install damp proof course.

10, |Brick Joints.

[Ensure (0 use cxmet
reinforcement.

3 cement mortar.

|As specified in the contract document.

Comply to B.S. 6398 and specification.
As specified in the contract document.

s evenly. Joint to be raked out 10 o

depth of 13 mm to receive plastering. No straight
joints are allowed.

As specified in the contract document.

64 mm wide x 22 gauge ‘exmet reinforeement at
every fourth course, for all half brickwalls and

partitions.
As specified in the contract document.

[e] (s]

[} o

] a
o ©

ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN




XYZ PROJECT
INSPECTION AND TEST PLAN

REVISION:

LEGEND: O checked by
I TRADE: FLOOR HARDENER (CAR PARK FLOOR) * confirmed by
#approved hy
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB [ SUPER- | SITE | PROJ | ARCH | M&E [RE [50
CON. | VISOR | ENG. | MGR. | COW. | CO.W.
1 [Sample submission: Submit samples for approval, Q . #
As specified in the contract document.
2 [Muterial, Non-metallic floor hardencr shall be Sika “Chapdur o . 4| #
Premix’ as specified in BQ.
|As specified in the contract document.
A |Strength & Durability. (4) Compressive strength of over 80 N/mm® @ 28 (s} . | #
days.
(b) Tensile strength of 10 N/fmm® @ 28 days. (o] * # |
(c) Wear rating to be below 6 em’/50 em’
(d) Hardness of aggregates to be not less than Moh
Scale, As specified in the contract document.
4. [Dosage and application. Touse at the rate of 4 kg/m' laid monolithically to o o . # #
freshly floated, level concrete all done in sccordance
with the manufacturer's specification.
As specified in the contract docunient,
S, |Mixing. 1124 1 pant of Portland cement to 2 parts of o o . Wl
floor hardencr aggregates by weight,
As specified in the contract document,

© xipuaddy




ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO: g
PAGI

DATE:

REVISION:

LEGEND: O checked by
* confirmed by

TRADE: FLOOR HARDENER (CAR PARK FLOOR)

# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROI | ARCH [ M&E [RE [so.
CON. | VISOR | ENG. | MGR. | COW. | COW.
6. [Protection. The finished floor shall not be used for 24 to 48 [5) 9) . v
hours for foot traffic.
Light traffic afier 7 days.
Normal traffic after 28 days,
As specified in the contract document.
7. |Curing. Apply 1 cont of curing compound approved as [} o #
dirccted by the manufacturer's specification.
Additional curing with water or wet gunny sacks
inay be necessary.
As specified in the contract document
8. |Warranty Period. Upon completion, Contractor shall provide i 10-year 5] . #

warranty for its performance.
As specified in the contract document,

D xipuaddy
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INSPECTION AND TEST PLAN
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A SUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

SION

LEGEND:

O checked by
* confirmed hy
# upproved by

ITEM [ DESCRIPTION OF WORK.

1. |Check cement and sand
mixed ratio.

2, |Check soreeding for various
floor finishes

(i) 40 mm thick to receive ceramic tiles
(woad trowel)
(&) 40 mm thick to receive homogeneous
tiles (wood trowel).
{iii) 40 mm thick to receive marble tiles
(wood trowel).
(iv) 40 mm thick to receive quarry tiles
(wood trowel).
(v) 40 mm thick to receive vinyl tiles (steel trowel).
(vi) 40 mm thick to receive carpet
(steel trowel).
(vii) 25 mm thick as base screed to
waterproofing system (wood trowel),
|(viti) 18 mm thick paving (steel trawel)
As specified in the contract document

CONTRACTOR CONSULTANT
UIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE.[S.0.
CON VISOR | ENG. MGR. | COW. | COW.
Mixing shall be one (1) part of cement to mix with | O o . #
theee (3) parts of sand in volume (1 : 3).
As specified in the contract document.
v #

o xipuaddy



ABC BUILDER DOCUMENT NO:

9vE

9 xipuaddy

KYZ PROJECT PAGE
INSPECTION AND TEST PLAN DATE:
REVISION:
[LEGEND: © checked by
CREEDING = confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARIY/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE.
CON. | VISOR | ENG. | MGR. | COW. | COW.
3 |Preparation. Ensurc concrete surface clean and free from dust 5] o . W
and dirt before applying cement slurry.
(Check the required sereed thickness with reference
1o the FFL and conerete floor level.
Fix mortar level pegs at 1200 mm centres
commencing 300 mm from two vertical edges
Mix et and sund thoroughly before water is
added to
As .\pcciﬁcd in the contract document
4, [Tolerances Where sereeds are laid to falls, no place should the | O o . #
minimum thickness be less than 13 mm.
[Thickness of serced shall not be less than 13 mm on
any surfaces
As specified in the contract document
5. |Cuting. (Curing is mportant 1o ensure sereed gains initial o] e} . [
srength before drying shrinkage which induces the
risk of cracking. The screed should be covered with
polythene sheet at least 3 days after laying
A« specified in the contract document
ABC BUILDER DOCUMENT NO
©V7 PROJECT PAGE:
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ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

9 xipusddy

J 3 checked by
TRADE: GLAZING * confirmed by
# upproved by

CONTRACTOR
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB [ SUPER- | SITE | PROJ
CON. VISOR | ENG. | MGR
1 |Gluss generatly All glass shall be obtained from the approved .
complying with the ol
B.S. 950,
They shall be free from cracks, bubbles,

scratches-or other defects.
Exposed edges shall be rubbed down with
carborundum stone and finished smooth.
As specified in the contract document

2 |Clean sheet glass Ordinary glazing — weight and thickness refer
contract specification and drawin
As specified in the contract document

3 |Obseure gliss It shall be plain rolled, Sand blasted and to be cut o
and glazed so that the direction and face of the

pattern is the same throughout.

For all windows and fixed glass pancls for
buthroom, W.C. and internal door opening

As specified in the contract document

Tt shall be Geargian Wired gluss and where required e
10 be lined up’, 1t is 10 be cut 5o that the wires in

djacent panes line up horizontally and vertically
Ax specified in the contract doc

4. | Wired glass

LYE




ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

[ TRADE: GLAZING

O checked by

* confirmed by
# approved by

ITEM | DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR

CONSULTANT

SUB
CON.

SUPER-
VISOR

SITE
ENG.

PROJ
MGR.

ARCH
Cow,

M&E
COow.

RE.

5. |Tinted glass.

6 |Mirror.

8 [Rebates.

Tinted glass shall be float glass with thickness and
colour 0 be tinted a5 per contract specif
Architect's detil drawings.

As specified in the contract document,

Mirror shall be of first quality polished plate
“Pilkington’ or equal and approved glass and shall
be fixed with chromiun-plated dome-headed screw.
As speciied in the contract document.

Putty for glazing in wood sashes shill be approved
(B.S. 544) wopical putty and for gluzing to metal, an
approved patent mastic shall be used.

Glass must be well bedded and back puttied.

All putty or mastic to be carefully trimmed or
cleaned off,

As specified in the contract document.

All timber rebates to receive glazing shall be
cleaned prime and painted with one coat of ofl paint
before glizing. Melal rebates 1o receive glazing shall
be cleaned and primed before glazing,

As specified in the contract documen.

(o]

v

ABC BUILDER
XYZ PROJECT

DOCUMENT NO:

PAGE:
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ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:
AGE;

DATE:
REVISION:

TRADE: GLAZING

LEGEND: O checked by
* confirmed by
# approved by

ITEM | DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR CONSULTANT

SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE. |50,

9. |Glazing work.

All doars, windows, etc. shall be glazed as shown
on drawings.

All glass shall be well bedded and carefully back
puttied, springged in and fixed with beads for timber
rebates and pegged or secured with spring clips for
metal rebates and puttied the front neatly.

|Cure shall be taken to ensure that the putty does not
uppear above the sight lines,

All panes for adjustable louvred windows shall be
properly secured to housing clips

Refer to Section 2/80-2/83 of contract specification
for detail work descriptions.

Refer 1o shop drawings for detail illustration.

As specified in the contract document,

CON. | VISOR | ENG. | MGR. | COW, | CO.W.

2 (o) » "

© xipuaddy
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT PAGE
INSPECTION AND TEST PLAN DATE;
REVISION:
LEGEND: O checked by
TRADE: WATERPROOFING SYSTEM - FLAT ROOF * confirmed by
# upproved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E [RE.
CONi | VISOR | ENG. | MGR. | COW. [ COW.
1 |Waterproofing System, “Hitchins Tratfiguard” waterproofing system as 0 .
specified in the contract document.
The system shall consist of the following;
(@) Alayer of 1:4 @ 25 mm hase sereed laid to
falls and crossfalls
(b) A layer 50 mm thick “AIS-TEXSA" lightweight
concrete thermal insulation, an
(¢) Five (5) layers of Traffiguand system us follow:
(i) Primer witline and minor crucks
(i) Body cout — acrylic polymer gel for
strengthening the system.
(iih) Fibre glass mat - Glass fibres to reinforce
sistance 1o wear and tear,
(i) Second Body Coat - Further strengthen
€ system,
(v) Topcoat - added protection and an
attractive surface finish.
ABC BUILDER DOCUMENT NO:

XYZ PROJECT PAGE:

9 xpusddy
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ABC' BUILDER DOCUMENT NO: b3
XYZ PROJECT PAGE: 3
INSPECTION AND TEST PLAN DATE g
REVISION! %
[2]
LEGEND: O checked by
TRADE: WATERPROOFING SYSTEM — FLAT ROOF * confirtmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK. STANDARD/REQUIREMENT SUB | SUPER- PROJ | ARCH | M&E [RE. |50
CON. | VISOR MGR, [ COW. | COW.
2. |Appheation As specified in the contract document 5 o . #

(a) The concrete roof slab should be screeded 1o fall
finished smooth to receive lightweight conerete
insulation.

(b) Dilute Traffiguard with water (4 1 in volume)
and apply primer coat at coverage of 9 m/l
Allow to dry.

(¢) Apply one bodycoat over primer 41 # coverage of
2.5 mfl and while it ix still wet, unroll fibreglass
mat over it.

(d) Immediately apply a second bodyc
fibreglass mat at a coverage of 2.
that the fibreglass mat is fully immersed with
Traffiguard gel. Leave tll dry.

(¢) Apply topcoat at a coverage of 1.5 m’/l

Refer to manufacturer's mstructions wnd techuical

data.

3. [Warranty. On completion, the contractor shall provide a o o
guarantee of ten (10) years against any failure or
leakages due (o workmanship or materials,

As specified in the contract document

[
a
-




ABC BUILDER
XYZ PROIECT
INSPECTION AND TEST PLAN

DOCUMENT NO
PAGE:

DATE:
REVISION:

'TRADE: WATERPROOFING SYSTEM ~ FOR PLANTER BOXES, TOILET FLOORS,
BATHROOMS, KITCHENS AND AREA WITH VINYL TILE FLOORS

LEGEND: O checked by
* confirmed by
# approved by

ITEM | DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR

CONSULTANT

CON. | VISOR

SUB | SUPER- | SITE

ENG.

PROJ
MGR.

ARCH
COW.

M&E
COW,

RE.

1. |Waterproofing System.

2. |Application.

3. [Warranty

*Hitchin Vandex and Vandex premix cementations’.
As specified in the contract document.
Refer to manufacturer’s instructions.

In accordance 10 specification

Vandex super at 100 kg/m® applied in one slurry
cout to hardened, clean concrete surface by means
lof masonry brush; or Dry sprinkle and travel -
applicd to fresh concrete: when it has reached initial
set.

Where two (2) layers of Vandex are demanded, the
sccond layer must be applied while the first layer is
still green but sufficiently set. so that it s not drawn
ot while applying the second coat

As specified in the contract document.

On completion, the contractor shall provide 4
puarantee of ten (10) years against any failure or
leakages due to workmanship or materials.

As specified in the contract document

Q

ABC BUILDER
XYZ PROJECT

DOCUMENT NO:
PAGE:

25€
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ABC BUILDER DOCUMENT NO: r4
XYZ PROJECT PAGE ®
INSPECTION AND TEST PLAN DATE: 2
REVISION: x
(2]
TRADE: ALUMINIUM WORK ¥
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROI [ ARCH | M&E |RE.[S0.
CON. | VISOR | ENG. | MGR, | COW. [ COW.
1. [Material. All aluminium members and material unless o [ . #
otherwise specified must be extruded,
Aluminium section shall have a minimum thickness
of 1.2 mm
All aluminium extruded sections unless otherwise
specified shall be an approved Architectural
aluminium alloy of either B6063 or KE-45 or its
equivalent conforming to the requirements of B.S.
1470-1475; 1972
Hardness shall be T-5 conforming to B.S. 1474
All joints in frames, comer junctions or intersection
shall be electrically welded.
As specified in the contract document
2. |Submission (i) Submit name of aluminium company for [} o . #
approval,
(i) Submit sample of material for approval o o . #
(i) Submit shop drawings for approval, o (e} . #
As specified in the contract document
&
w
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ABC BUILDER
XYZ PROJECT

DOCUMENT NO:

PAGE:

INSPECTION AND TEST PLAN DA
REVISION:
LEC © checked by
ITRADE: ALUMINIUM WORK. * confirmed by
#approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT SUB | SUPER- | SITE | PROJ | ARCH | M&E |RE.|s.0.
CON. | VISOR | ENG. | MGR. | COW. | COW,
3. [Fixing, Fixing screws, nuts, bolts, rivets and other fasiening | O [? . #

devices shall be aluminim, stainless steel or
cadmium-plated o the Architect's approval.
All fixing anchors, brackets, attachment used in the
erection of windows and doors shall be stamless
steel, galvanised steel or zinc or zinc-coated steel
and be of sufficient gauge or size to withstand any
Ioading, and stresses,
As specified in the contract document.

ABC BUILDER DOCUMENT NO:

XYZ PROJECT PAGE:

INSPECTION AND TEST PLAN DATE:

puaddy
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ABC Blm_l)l’,ll DOCUMENT NO:
PAGE:

DATE:

IN F('ll()N AND TEST PLAN
REVISION

DE: ALUMINIUM WORK

| # approved by
CONTRACTOR CONSULTANT

ITEM | DESCRIFTION OF WORK STANDARD/REQUIREMENT SUB | SUPER. PROJ | ARCH | M&E [RE.[S.0
CON. | VISOR MGR, | COW. [ COW.

o . ¥

© xipusddy

4. [Aluminium Window To fix aluminium frame

(i) Check type of asteners used, i.c., straps
anchor bolts, brackets, lugs. ete. according to
drawings and specification.

(i) Wrap aluminium members with tapes to
prevent scratches, cement mortar and paint
splashes and dampress

(iii) Set plumb, square level and check alignment
with surmounding work hefore bolting in place

Infill with cement mortar around frame. o o

Plastering work may commence after the above is

completed

As qm,nm in the

sntract document
Il inner panels/glazing.
() c heck dimension of ner pancls.

(i) Check each inner pancl members are rigidly
assembled.
Reject loose members,

(i) Ensure safety stopper and locking devices are

securely installed
As specified in the contract document,

L L
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ABC BUILDER DOCUMENT NO: 8
XYZ PROJECT PAGE: a8
INSPECTION AND TEST PLAN DA’

REVISION:

LLEGEND: ‘hecked by
‘TRADE: AIR-CONDITIONING SERVICES confirmed by

# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E |RE |S.0.

SIVISOR | COOR. | MGR. | CO.W, RE

Noise & Vibration Contral
1, |Vibration Isolution. Spring Vibration mountings as per contract &) o "
specification.
2. |Noise Control Noise cantrol as per contract specification. [¢] . I
3. |Prantroom Noise and As per contract specification. o . #
Vibration cantrol
4. |Wall sound insulation Acoustic insulation wall/panel shall be as per (o} " W
Wall/Panel. specification contract.
5 |Wall sound absorption panel. [Sound absorption pancl shall he as per contract o . #
specification.
(Corrosion Protection &

Corrosion Protection &

Paintings
1. |Contact between dissimilar | Disect contact between dissimilar metals shall be s N #
metals per contract specification.
Fastenings. Fustenings shall be as per contract specification, o] ¢ #
| Welding of corrosion All welding joint shall be as per contract o " M ¥
 surfaces. specification, g
Surfuce of metal work shall be as per contract. . g
o X
o
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DOCUMENT NO:

»
ABC BUILDER - %
XYZ PROJECT PAGE @
INSPECTION AND TEST PLAN DA g_
REVISION: x
(2]
TRADE: AIR-CONDITIONING SERVICES “ confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREME NSC M&E M&E | PROJ M&E M&E |RE |50
S/VISOR | COOR, | MGR, | C.O.W, RE.
5. |Paints and paint material Al paint and material shall comply 1o speci . "
6. [Painting practices All painting shall comply 1o contract specific o . "
7. |On site painting As specified in the contract document. + #
8. [Equipmentand pipework  |All equipmient, pipewark and components of the o) . #
identification. installstion shall be as per specification.
and
Distribution
1 Dimension, All ductwork dimensions shall comply 10 Q . #
specification,
2 [Magerial Material shall comply to specification 0 * #
3. |Duct construction. Duct canstruction shall comply to specification o . #
4. [Handhole covers, Al handhole cover shall comply 1o specification (s ¢ #
5. |Splitter dampers. As specified in the contract document " #
6. |Hanger for duct. Hanger shall be fubricated to comply to contract . #
specification,
7. |Flexible Ducting, Flexible ducting shall comply 1o contract fe] v ]
specification. s
o
<




ABC BUILDER DOCUMENT NO: §
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION:
LEGEND: O checked by
TRADE: AIR-CONDITIONING SERVICES * confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E [RE [S0O.
S/VISOR [COOR. | MGR. [ COW. | RE
8. |Balancing of air quantitics. | The air quantities shall be as per contract o] - #
pecification.
9. |Shut off and Volume control |As specified in the contract document, o . ]
damper.
10, |nsulation of ductwork As specified in the contract document. o . #
11, |Air Terminal Unit. As specified in the contract document o . #
Pipework
I |Operating pressure in piping | As specified in the contract document o . #
systemm.
2. |Piping Materials. Pipe 10 be 5 per contract specification. o . #
3. |Armungement and Layout of  |Piping layout shall comply to contract specification. | O . #
Piping.
4. |Connection to pump. As specificd in the contract document. e} . #
5. |Pipe Support. Steel piping shall be supported by clips, rolles or o " #
hingers. Shall comply 1o contract specification.
6. |Piping Installation. Piping Installation shall comply to specificution o * # k3
3
g
ES
%
@
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT PAGE!
INSPECTION AND TEST PLAN DATE:

© xipusddy

REVISION.
LEGEND: O checked by
TRADE: AIR-CONDITIONING SERVICES * confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E [ PROJ | M&E | M&E |RE [SO.
S/VISOR | COOR. | MGR. | COW. | RE.
7. |Valve, Staimes, pressure and [Supply and instailation shall comply ta specification. | O O #
vacuum gauges, dial
thermometer gauges, bend
and condensate drain.
Electrical
1. [Power Supply. Power supply ta the installtion shall be 415 volis, 3 | © . #
phase four wire. 50 cycle A.C. and 240 V, 50 cycles
one phase.
2. |Surter panel for Supply and installation starter panel for exhaust or o " #
air-conditioning & veailation |ventilation fans and air-conditioning unit shall
system equipment. comply to contract specification.
3. |MCCB, contractors, Thermal |As per contruct specification o * #
overlaid relays rotary control
selector switches, push-bution
control switch, indicating
lights, ausiliury relays
terminal block, ammeter
motor, wiring, PVC cables
MICC, isolating switches.
motor starters,

6GE




ABC nulLr)ER DOCUMENT NO: o
XYZ P! PAGE: 4
mspEmON AND TEST PLAN DATE:
REVISION:
LEGEND: O checked by
‘TRADE: AIR-CONDITIONING SERVICES * confirmed by
# approved by
CONTRACTOR CONSULTANT
DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | MEE | M&E | PROJ | M&E | M&E |RE[s0.
S/VISOR | COOR. | MGR. | COW. | Rl

Plant & System Conrols
Chiller Plant Control. | The stsrt-up of the chilled water pump and chilier (e} - #
|shall be effected by the BIS. As specified in the
lcontract document.

2. |Cooling Tower Fans Control | The number of cooling tower fans o run are o . #

System. designed to match the numbers of chillers i
aperation as per contract specification.

3 |Chilled Water make-up &  [As specified in the contract document o . 4
Expansion Tank Alarms

4 |Cooling Tower Make-up | As specified in the contract document o . "
Tank Alarms.

5. (Chilled Water By-piss As specificd in the contract document. o . #
Control

6, |Chilled Water Flow in AHU  |As specified in the contract document. o . #

(Cooling Coils.

7. |Air Handling Unit Fan As specified in the contract document. o . “
Control. »

3

As specified in the contract document. o + # 2

=3
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ABC BUILDER
Z T

DOCUMENT NO:
P

XYZ P AGE:
INSP DATE:
REVISION
LEGEND: O checked hy

confirmed hy
# upproved by

"RIPTION OF WORK

(Control of Lohbies

Pressurization Fan

10, |Control of Smoke Extract
Fan

11, |Ventilation System Controls,
|Fan

1. |Fan Performances, Testing
and Noise

2. |Centrifugal F:

3. |Axial Flow Fan

Pump

1. [Performance and Testing,

Pump in parallel

Balancing and Vibration
Prevention,

Pump Components Material

Pump Consruction.

STANDARD/REQUIREMENT

CONTRACTOR

CONSULTANT

NSC | M&E | M&E
SIVISOR | COOR.

FRO)
MGR.

M&E M&E | RE.|S.0.
COW. | RE

As specified in the

As specified in the

As specified in the

Ax specified in the

As specified in the

As specified in the

As specified in the
As specificd in the

As specified in the

As specified in the

As specified in the

contract document

contract document

contract document

contract document

contract document

contrisct document,

contract document

contract document.

contract document.

contract document

contract docurment

]
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ABC BUILDER DOCUMENT NO: &
7 PROJECT PAGH N
INSPECTION AND TEST PLAN DATE:
REVISION:
LEGEND: O checked by
TRADE: AIR-CONDITIONING SERVICES * confirmed by
#approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E [ pROJ | M&E | M&E [RE [so.
S/VISOR [COOR. | MGR. | COW. | RE.
ir Handling Units
1. |Proprietary Air Handling | Air handling unit t0 be installed in the o ’ #
Units. ir-conditioning system shall comply to contract
|specification.
2. [Built-up Alr Handling Unit.  |Built-up air handling units are installed s per o . "
contract specification.
Chiller
I {Mounting of Chillers. As specified in the contract document. o * #
2. |Cenwifugal Chillers. As specified in the contract document. s} . "
3. |Water Cooler. As specified in the contract document. o - #
4. |Water Cooled Condenser. | As specified in the contract document. o * #
S, |Water Relief Valve As specified in the contract document, o . #
6. |Purge System. As specified in the contract document. o . #
7 As specified in the contract document. e] H #
8. |Instrument Panl. As specified in the contract document. o . # P
2
2
=
o
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DIECT

XYZ
INSPECTION AND TEST PLAN

DOCUMENT NO:
PAGE:

DATE
REVISION

LEGEND: O checked by
* confirmed by

Fibre-Glass Remforced
Polyester (FRP) Tower

As specified in the contract docum

TRADE: AIR-CONDITIONING SERVIC
# upproved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E [ PROJ | M&E | M&E |RE. |50
S/VISOR | COOR. | MGR. | COW. | RE
9. [Compressor Motor Starter & [As specified in the contract document . #
Conirol
10, [Reciprocating Chiller As specified in the contract document . #
Cooling Tower
1. [Cooling Tower Performance. |As specified in the contract document . W
g #
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ELECTRICAL H.T. & L.T. TELEPHONE, PA, MATV, BEDSIDE PANEL
TEM

LEGEND: O checked hy
* confirmed by
# approved by

ITEM

DESCRIFTION OF WORK

STANDARD/REQUIREMENT

Electrical HT. and
em

High Voltage Switehgear,

Distribution Transformers.

Main Switchbourd.

Reticulation Mains and
Submains.

The switchgear shall be of metl elads design,
extendable, front controls, vermin and dustproof for
indoor use. The panels shall be fully
compartmentalised. The rating shall be 350 MVA,
11KV 3 phase and 50 HZ. The busbar shall comply
with B.S. 159 in terms of rating. connection and
clearatice between busbars. Other equipment or
companents for these H.V. switchgear must also
comply to contract specification.

The details of the transformers shall be as indicated

in the drawings. schedules and contract specification.

Main switchboard shall either he of the cubicle type
and be totally enclosed, heavy-duty, self-contained,
flush-fronted and suitable for both front and back
access, bottom and top cable entries and shall
comply 10 contract specification,

The reticulation main and submains cables. hushar
wrunking bud duct system, installation must comply
10 contract specification.

CONTRACTOR CONSULTANT
NSC M&E | M&E [ PROJ | M&E | M&E [RE |50
S/VISOR | COOR, | MGR. | COW. | RE
(o] ¥ #
e} & #
o . #
© L #
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ABC BUILDER DOCUMENT NO: >
XYZ PROJECT )‘A(.b B
INSPECTION AND TEST PLAN E -4
RI‘ZVISI()N E
— (2]
LEGEND; O checked by
'TRADE: ELECTRICAL H.T. & LT, TELEPHONE, PA, MATV, BEDSIDE PANEL ¥ confirmed by
AND SECURITY SYSTEM # approved 1‘):
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E [ M&E [ PROJ | M&E | M&E [RE [S0.
S/VISOR | COOR. | MGR. | COW. | RE.
S, |Distribution Board and Meter |Meter panels and distribution boards for lightiog and | O g #
Panels, power shall be supplied and installed as shown on
the drawing and comply to contrict specification
6. |General Lighting & Power  |All the general lighting & power supply to the . *
Requirements building must comply to contract specification
7. |Light Finings. Light fitting shall be supplied and installed complete | © . #

with lamps, diffusess, control gear, power factor

correction equipment and suitably-sized connectors
The miterials used and quality of finish of all light
fittings shall comply with the contract specification

8. |Barthing. Al non-current carrying metal parts, including metal | O . #
parts liable to transmit a potential including earth
potcntial but not forming part of the elecirical
installation shall be earthed in accardance (o the
recommendation of the LE.E. regulation, 15th
Edition and shall comply to contract specification
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ABC BUILDER DOCUMENT NO: §
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION:
) ) LEGEND: O checked by
'TRADE: ELECTRICAL H.T. & LT, TELEPHONE, PA, MATV, BEDSIDE PANEL « confirmed by
AND SECURITY SYSTEM # approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC M&E | M&E | PROJ | M&E | M&E |RE |SO.
S/VISOR |COOR. | MGR. | COW. | RE
B. Lighting Protection
System
1. |Protection of structures The lightning protection system for the buildings c L #
agamst lightning. shall comply with the recommendations of the
British Standard code of practice CP 326:1965 and
the sdditional requirements as contract specifications.
2. |Air Terminal System. |The air-terminal shall be an early streamer emission o ] #
air terminal designed 1o create an early initiation of
the upward connecting leader as stated in the
contract specification,
1 [Earthing The earthing system shall have a maximum o . #
resistance of 5 ohm in dry weather condition i per
stated in the contract specification.
4. [Bonding of Structure, All external metallic frames or structures, (e] L #
underground ducts and metal piping shall be
effcctively bonded to the lightning protection
carthing system as per contract specification.
5. |Conductor Support. All supports and security devices shall be galvanised | O . # z
or similarly protected from corrosion and as 2
recommended by the manufacturer as stated in the 2
contract specification, X
o
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INSPECTION AND TEST PLAN

[TRADE: ELECTRICAL H.T. & L.T. TELEPHONE, PA, MATV, BEDSIDE PANEL
AND SECURITY SYSTEM

LEGEND: O checked by
* confirmed by
# approved by

engine through bolted flanges as per coniract
specification,

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NsC M&E | M&E | PROJ | M&E | M&E |[RE. |50,
S/VISOR | COOR. [ MGR, | COW. | RE.
C._Cable Conduits, Trays,
Trunking and Ducts
1. |Conduits, As specified in the contract document. © & #
2. |Cable Trays, The cable trays for main, submains, etc. must be o . *
installed sccording to contract specification.
3. |Metal trunking. Metal trunking shall generally be fabricated from e} ¥ L
mild steel sheet and comply 10 contract specification.
4. |Colour Coding. Refer to contract specification. =] * #
D. Standby Diese|
|Generator Installation
1. [Standby Generator. As specified in the contract document. o . #
2. [Amospheric Conditions. As specified in the contract document. Q * #
3. |Engine. As specified in the contract document. [0} - #
4. |Alernator. | The alternator shall be directly coupled to diesel o », #

© xipusddy
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ABC BUILDER
XYZ PROJECT

DOCUMENT NO.
PAGE:

INSPECTION AND DATE:
REVISION:
LEGEND. O checked by
'TRADE: ELECTRICAL H.T. & LT, TELEPHONE, PA, MATV, BEDSIDE PANEL W onfirmed by
AND SECURITY SYSTEM # approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC M&E | M&E | PROJ M&E |RE [S.0
S/VISOR [ COOR. | MGR. RE:

5. [Starting System, [The engine's electric starting system shall be 5] .
provided as per contract specification.

6, |Cooling System. | The engine shall be water cooled us stated in the o .
contract specification.

7. |Exhaust System. Refer to contract specification. o .

8. [Fuel System. As specified in the contract document, o .

9. [Anti-Vibration Mountings. | The whole generator set shall be provided with (s} .
anti-vibrution mounting arrangement giving a
minimum isolation efficiency of 95%, spring type
ant-vibration mountings shall be fitted with
leveliing and adjustment.

10, |Auto Mains Failure (AMF) | The above may be a common board fabricated from o] s

And Generator Control Board. [14SWG floor standing cubicle type and installed

lcomplete with all necessary cquipment for engine
and alternator protection and Control as per contract
specification.

1. [Tools, Toals necessary for nommal maintenance by user o *
shall be provided.

12, [Spure Parts Lists. |A comprehensive spare parts list shall be provided fe) "

ff to ensure accurate and casy ordering of parts.
ABC BUILDER DOCUMENT NO:
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT
INSPECTION AND TEST PLAN D.
REVISION:
LEGEND: O checked by
TRADE: ELECTRICAL H.T. & LT. TELEPHONE, PA, MATV, BEDSIDE PANEL * Ganfirmed by
AND SECURITY SYSTEM # approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC M&E M&E | PROI M&E M&E | RE | S0
S/VISOR [ COOR. | MGR. | COW. RE.
13 | Danger Signs and First Aid | As specified in the contract document o . 4
Chart.
14, |Barthing. All non-current carrying metal parts shall be bonded | O “ #

effectively to carth as mentioned in the contract
specification, Section 11,19, Page 11.9.

15, |Noise Control. Refer to contract specification. o J “

It e ting

1. |Air Crafied Obstruetion Light.[These light fittings shall be located at the highest o . #
point in the building and shall he complied with
wiring and automatic switching arrangement as per
contract specification.

2. |Compound Lighting. The light fitting shall be weatherproof us stated in * 4
the contract specification.

3 [Floodlighting As specified in the contract document . #

4. |Security Lighting. These fittings shall be as described in the schedule ( . #

of light fittings and as per contract specification

69€
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DOCUMENT NO:
PAGE:

DATE:

REVISION:

AND SECURITY SYSTEM

TRADE: ELECTRICAL HT. & LT. TELEPHONE, PA. MATV, BEDSIDE PANEL

LEGEND: O checked by

confirmed by
# approved by

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC M&E | M&E | PROJ | M&E | M&E |RE [S.0.
S/VISOR | COOR. | MGR. | COW. | RE.
F. Telephone Services
llation

1. [Telephone works. The scope of work relevant to the proposed <} . ]
Lclephone service installation comprises the supply.
delivery and installation of all necessary materials
and equipment including all minor and incidental
works must comply to contract specification,

2 Warks. | The excavation works for telephone services must o] L #
comply to requirement in contract specification,

3 |Underground Ducts. Telephone reticulation ducts and incoming ducts Q . ¥
shall be PVC or galvanised iron ducts/pipes as
indicated on the drawings and also refer (o the
contract specification.

4. |Manholes. Refer to contract speci tion. e} L #

S [Telephone Cables. Refer to contract specification, o . #

6. [Telephone Distribution |DP boxes shull be of approved make und provided @] . #

Boards. with approved terminal blocks and be lockable.
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checked by
TRADE: ELECTRICAL H.T. & LT TELEPHONE, PA, MATV, BEDSIDE PANEL * wonfirmed by
AND SECURITY SYSTEM | approved by

| CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK. | STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | MA&E | M&E |RE [SO
JISOR | COOR. | MGR. | COW. | RE
7. [Main Distribution Frame The MDF shall be provided with wire channels ot . #
(MDF) zuide leuding exch pair of wire for termmation 1
facilitate cusy tracing of jumper wires s stated in
the contruct specification
8. |Cable Installation The cable installation for the telephone services * #
shall comply fo the contract specification
9. [Telephone Sockets Telephone sockets shall be of Hu ) . #
unless otherwise specificd. It shi pproved by
TM, Al necessary fivre dceessories ind mounting
plites shall be provided. For the underfloor system
juck-in telephone connection boxes shall be provided.
10, {Conduit and Trunking The conduit and trunking instatlation shall comply #
Installation 10 the contract specification
1 {Fire brriers, Fire hamers approved by Fire Department must be L "
provided at every floor penetrution 10 prevent the
spread of fire through telephone riser cables,
R s w
3
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ABC BUILDER DOCUMENT NO;
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION
LEGEND; O checked by
TRADE: ELECTRICAL HONE, PA; MATV, BEDSIDE PANEL * confirmed by
AND SECURITY #approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NS¢ M&E | M&E | PROJ | M&E [ M&E |RE
SIVISOR | COOR. | MGR. RE.
12, |Earthing. All catile tray and stee] tunkings and conduits must ) . #
be effectively earthed using earth continnty
conductors, copper clad earthing electrodes must b
planted at the position suitable on site o the
upproval of the Architect/Engineer and the earthing
shall be Jess than S ohms
Control Panel Colounng and shape must be an aursctive design o | © . #
mateh the mom and interior audit shall be sibjected
1o the interior designer or architect's approval. refer
(o contract specification.
HoIntegruted Security
System
1. |Access and Alarm Control— [The system shall provide comprehensive o + #
System accesséalarm monitoring of the desired areas anid
flexible in terins of integration and upgrading of the
system, as stated i the contraet specification.
2. |Video Multiplexing CCTV The CCTV system shall provide ity o N #
System, management and general. Surveillance 1o
premises/aren-of the building us stated in the
Contract specification,

QBC BU[LDER DOCUMENT NO:

ECT PAGE:
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT PAGE:
CTION AND TEST PLAN DATE
REVISION

LEGE ) checked by
< confirmed by

# approved by

L HT. & LT. TELEPHONE, PA, MATV, REDSIDE PANEL
ND SECURITY SYSTEM

9 xipuaddy

CONTRACTOR CONSULTANT
DESCRIPTION OF WORK STANDARIVREQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E |RE ]SO
S/VISOR | COOR. | MGR. | C.OW R
dea Multiplexer The equipment offered shall be of the latest [ [+ #
state of-the-art video multiplexer controller a per
contrict specification.
Fixed Lenses As specified in the contract document d “
5. |12 High sensitivity and The camera shall be a 1/2” device high sensitivity #
High Resolution Solid state B/W camera using CCD image sensar, as
per cantract specification
6. 14" High Resolution Colour | The monitor shall be a high performance industrial | < " "
Monitor wrade colour video monitor with & 14-nch
0 1n-line picture whe as per
ecification,
7 As specified in the contract document ) #
As specified in the contract document. o} N #
System
1. |Central Contral Console The central control console shall be housed ina well | O . "
ventiluted cabinet and comply to the contract
specification.
Amplifier. Al the component for the amplifier must comply to ' #
the contrict spe

ELE




ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:

DATE
REVISION:

) X LEGEND: © checked by
‘TRADE: ELECTRICAL HT. & LT TELEPHONE, PA, MATY, BEDSIDE PANEL * confirmeéd by
AND SECURITY SYSTEM # approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E |RE [SO
SIVISOR | COOR. | MGR, | COW. | RE
3. [Fireman's Handheld As specified m the contract document. o . #
Microphane Paging Paril
4. [AM/FM Radio Tuner The tuner shill be capuble of receiving a high s} ’ 4
quality AM/FM & VHE transmission and shall be in
completely solid state as mentioned in the contrict
specification
Compact Disc Player. The dise player shall be capuble of accepting a %] » #
winimym of S CDs at a time, The playing sequence
shall he atomatic and revert back to the arigin
the end of the sequence. Technically the CD player
<hall he matched with the rest of the equipment. ¢.g.
umplificr. speakers. etc. It shall operate on 240 V
AC 50 HZ,
6, [Speakers, All the speakers include ceiling loudspeaker, box e} . i
speaker and hom speaker shull be comply 10 the
contract specification,
7. |Monitor Speaker. A monitor loudspeaker shall be built into the control | ) ¢ 4
cabinel to monitor the outgoing programmes of all
music channels as stated in the contract specification,
8. |Antenna. The antenia system shall consist of one AM/FM - #
ucrial. Refer (o contract specification.
DOCUMENT NO:

PAGE:
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DOCUMENT NO:
PAG

DA
REVISION:

ECTRI
AND SECURITY §'

L HT. & LT. TELEPHONE, PA, MATV, BEDSIDE PANEL
EM

LEGEND: O checked by
+ confirmed by

# approved by

DESCRIPTION OF WORK

STANDARD/REQUIREMENT

woa ow o =

FN

Loudspeaker Valume Cantrol
Camplete with Overriding
Relay Unit

Equipment Rick

Cabling
). MATV Instailation

Anten

Amplifier.
1P MODULATOR
IF CONVERTER.
Video Distribution Amplificr

Blanking Generator,

As per contrict specifications.

The compuct dise player, tuner, pre-umplifier, powes
amplifiers shall be

ack mounted in 4 standard 19"
lation and for easy removal
ng as stated in the contract

As specified in the contract document

The objective and requirements for the system must
refer 10 the contract specification

The head end amplifiers must be as close us
possible (o the antenna and the specification must
refer to the contract specification.

As specified in the contract dociment.
As specified in the contract document.
As specified in the contract document.

AS specified in the contract document

As specified in the contract document,

CONTRACTOR

CONSULTANT

NSC M&E M&E
S/VISOR | COOR.
Ie) .
o "
o] .
o "

PROJ
MGR.

M&E
COow.

#

® o o

M
RE

RE

5 xipusddy
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DOCUMENT NO:
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ABC BUILDER
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION:
" B [LEGEND: O checked by
‘TRADE: ELECTRICAL H.T. & LT, TELEPHONE. PA. MATV, BEDSIDE PANEL * confirmed by
AND SECURITY SYSTEM + approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E [RE.|S0.
SIVISOR | COOR. | MGR. | COW. | RE.
7. |Character Generutor. As specified in the contract document. o} * ]
8. |Coaxial Cable. As specified in the contract document. o . 4
9. [Splitter Units/Directional |As specified in the contrict document, o . #
Couplers/Tap Off Units.
10, |Wall:Recessed MATV Outlet. | The outlet shall be installed at 12 t0 14 inches sbove | © . “
finished Mloor level. Blocking capacitors shall be
provided for sufety isolation, The outlet shall be able
{0 withstand a high voltage test of 2KV for one
minute.
11 [Booster Amplifier. As specified in the contract document. © » #
>
£
p L WY K
g
%
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INSPECTION AND TEST PLAN

DOCUMENT NO:
PAGE

DATE
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TRADE: FIRE PROTECTION SERVICES

LEGEND: O checked by
*+ confirmed by
# approved by

6. |Fire Brigade Inlet

gauges s per contract specification

Fire Brigade Inlet connections shall be supplicd and
installed a5 shown on the drawings 1o enable the
Firc Brigade (o pump witer into the tank by use of
their own equipment

CONTRACTOR CONSULTAN
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E |RE.|SO
S/VISOR | COOR, | MGR. | CO.W. | RE
Automatic Sprinkler
Instullation
1. |Sprinkler Pumps Sprinkler pumps shall comply w the contract #
specification,
2. |Sprinkler Pump Electric The clectric motor W be used in this project shall ¥ #
otor comply 10 the contract specification
3. |Jockey Pump. The fire contractor shall supply and install jockey or #
imake-up pumps of vertical model to the sprinkler
system to maintain pressure in the sysicm as shown
on the drawings, Refer to contract specification
4. |Sprinkler Stap Control Refer (o contract specifications - . #
Valves.
5. |Pressure Gauge The fire contractor shall supply and install pressure s} d #

o xipusddy
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XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:

PAGE:

DATE:
REVISION:

ITRADE: FIRE PROTECTION SERVICES

LEGEND: O checked by

* confirmed by
# approved by

ITEM

'DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR

CONSULTANT

M&E
SIVISOR

M&E

COOR.

PROJ

MGR.

M&E

COW.

M&E
RE.

RE.

10,

Sprinkler Heads.

Slape of pipes for Drainage.

Electric Wiring.

Water Storage Tank.

B. Horse Reel Installation
Hose Reel System.

[Contructor shall supply and install approved
sprinkler heads as generally indicated on the
|drawings and 15 per contract specification.

The fire contractor shall install the sprinkler pipes in
such a way that the system can be thoroughly
drained. Refer 1o contract specification.

The fire contractor shall provide power wiring from
panel to motors and 4 control cireunt wiring from the.
pressure switches in accordance with Section stated.
Wiring shall be in accordance with the wiring mules.
latest amendments and requirements of the TNB
(LLN). Only licensed and repistered electrical fire
contractors shall be employed. Drawings shall be
submitted to the engineer for approval hefore work
commences.

Water storage tanks installation shall comply ss per
contract specifications,

The supply. installation and testing of 4 fire hose
reel system shall comply 4o specification,

e}

o

#

8LE
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ABC BUILDER DOCUMENT NO -4
XYZ PROJECT PAGE b
INSPECTION AND TEST PLAN DATE: a
REVISION X
— @
LEGEND: O checked by
TRADE: FIRE PROTECTION SERVICES Sicontmed by
| # approved hy
‘ CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | MAE | PROJ | M&E | M&E [RE[S0
| S/VISOR | COOR | MGR, | COW. | RE
2. |Rubber Hose The length of rubber hose on the reel shall be 100 | ¢ D w
s per contract specification
3. |Construction of the Systemm. — The hose reel components shall be of adequate . #
strength and rigidity as stated in the contract
specification
4. |Hose Reol Refer to contract specification ) L #
S, [Finish ANl burrs and sharp edges shall be removed and . #
waterways shall have 4 smooth finish. The exterior
of all components shall be rounded and smoath to
prevent injury during use. All threaded parts of
aluminium alloy components shall be coated with
molybdenum disulphide grease
6, |Calour Identification. The sides of the reel shall be signalled red to B.S. ¢ " #
colour No. 537
Marking Every hose reel shall be marked for the information | © . #
s stated in contract specification
8 The installation of the hose reel must refer ° . #
¢ 0 contract specifications.
D As specified in the contract document ) g #

— g
@




ABC BUILDER DOCUMENT NO:

08¢

XYZ PROJECT PAGE
INSPECTION AND TEST PLAN DATE:
REVISION
LEGEND: O checked by
TRADE: FIRE PROTECTION SERVICES * confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIFTION OF WORK STANDARD/REQUIREMENT NSC | M&E [ M&E | PROJ | M&E | M&E |RE.
S/VISOR | COOR. | MGR. | COW. | RE.
10 [Acceptance Test, Arrangements shall be made as soon as possible [5) . [
after the installation of the hose ree] preferably
hefore the building is occupied for an acceptance
test 10 be carried out by the Fire Brigade.
€. West Riser Installation
1. |Landing Valves. The landing valves & specification are stted in the | © . #
contract specification.
2. |Hose Cradle and Hose Supply and install aluminium hose cradle complete | O . #
with 100 ft of 2-1/2 inch diameter hose and nozzle
for wet riser system. The hose cradle shall be
mounted in position where wet riser landing valves
ure located.
3. |Wet Riser Pumps, The fire contractor shall supply, deliver and install o * #
automatic centrifugal wel riser pumps as per
contract specification.
4. |Wet Riser Jucking Pump. [ The fire contractor shall supply and install an o] . #
automatic n-line jacking pump 1o maintain systern
pressure under low flow conditions as stated in the
contract specification

9 xipusddy
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ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

TRADE: FIRE PROTECTION SERVICES

DESCRIFTION OF WORK

D. Fire Alarm System

e Indicutor

Operation of F
Board.

Fite Indicator Board.

Precautions Against Failure

Alarm Group or Facilities

Battery Test Facilitics,

Lamps for Indicator Pancls.

STANDARD/REQUIREMENT

initiation occur as stated in the contract specification,

As specified in the contract document,

A distinct visual and audible signal shall be given
on the fire indicator board as stated in the contract
specifications.

The swilches and indicating fucilities shall be
provided for each alarm group or zane. Means shall
be provided ta enable each switch or indicator o be
readily identified as stated in contract spec

An appropriately rated moving coil ammeter shall
be fitted to cach fire indicator bourd to indicate
charger output. Refer to contract specification.

Where filament type lamp are used, they shall be
cither twin metal filament type with bayonet cap or

two individual lamps and the voltage applied shall
not exceed 80% of the rated voltage of the lamp or
lamps. Lamps shall be of long life type (not less
than 5000 hours life),

© xipuaddy
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ABC BUILDER DOCUMENT NO
XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION:
LEGEND: O checked by
TRADE: FIRE PROTECTION SERVICES | confirmed by
#approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E |RE.[SO
SIVISOR | COOR. | MGR. | COW. | RE.
7 |Fire Brigade Signalling The transmitter shall meet the requirements stated in | © . #
Transanitter. the contract specification.
8 [Fire Indicator Board Manual |A manual call point shall be provided on cach fire o . #
Call Points, indicator board and shall be accessible and clearly
wisible ut all tmes. This call point shall be of the
“hreak the glass” type and shall be of 3 type
upproved by the Local Fire Authority.
9. |Operating Volages All indicators and other circuits within the fire o . 4
indicator board shall operite at 24 V, DC. The fire
indicator bourd including all its components shall
funcion satisfactority at the nominal mains voltage
+/- 10% when tested as item stated in the contract
specification.
10, |Battery Charging and The manufucturer of the fire indicator board shall o . #
Capicity. provide information on the basis of the derivation of
those combinations of batiery charging equipment
and batterics that meet the specifications which is
stated in the contract specification,
11 [System Volage. Refer to contruct specification. <] N #
12, [Protection dgainst earth Refer to contract specification. o N #
leakage currens.

z8¢
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INSPECTION AND TEST PLAN

DOCUMENT NO.
PAGE:

DATE;
REVISION.

TRADE: FIRE PROTECTION SERVICES

LEGEND: O checked by
* confirmed by
# approved by

CONTRACTOR

CONSULTANT

specification,

ITEM | DESCRIFTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROI | M&E | M&E [Ri
|S/VISOR | COOR. | MGR. | COW. | RE |
1 i
13, [Manual Controls. All manual controls shall be of robust consiruction, . [ |
pusitive 1 operation and designed and positioned so |
that accidental operition is prevent ese shall be |
o control, normally accessible to the user of thy
cquipment which permancady disconniects one or
both power supplics. All manual controls shall be
clearly labellod
14, |Electrical Components Companents of wssessed refiability shall comply to | ¢ ‘ #
the coniract specilication
Fire Indicator Board Cabinet. | The cahinet housing all fire fighting equipment shall . "
be of sheet metal construction to the contract
| 16, |Addressable Manual Call The addressable manual call point and bell must be fe #
Point and Bell installed to follow the contract specification
7. |Addressable Analogue Refer to contract specification. O . #
Smoke Detector
18 [Wiring System All wiring shall meet the requirement as per contract | O . 4
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DOCUMENT NO:

TRADE: FIRE PROTECTION SERVICES

ITEM

DESCRIPTION OF WORK

STANDARD/REQUIREMENT

Indicators.

20, |Bas Monitoring of Fire
Services Systerm.

E.Carbon Dioxide
Extinguishing System
1. |Prowected Areas.

o

3. |Carbon Dioxide Control

el

19, [tdentification and marking of

|Carbon dioxide Containers,

The arrangement of the indicator and circuits shull
b such that the aperation of any indicator shows
clearly the origin of the call. Al indicators and
switches shall be labelled with engraved labels,
white Jeters on block background,

Nominated points of the fire system are to be
monitored by 4 Building Automation System. A data
cathering panel will be mounted udjacent to the fire
control panel and wired o the BAS interface
terminal strip provided in the BAS interface area of
the fire control panel. The requirement of these
[system s stated in the contract spevification.

The areas to be protected with carbon dioxide
extinguishing system shall be as specified in the
drawings.

The carbon dioxide contumners shall comply 1o
lcontract specification.

The solid state carbon dioxide control panel shall

comply to contract specification.

PAGE:
DATE:
REVISION:
LEGEND: O chiecked by
+ confirmed by
#upproved by
CONTRACTOR CONSULTANT
NSC | M&E | M&E | PROJ | M&E | M&E [RE [S0.
SIVISOR | COOR | MGR. | COW. | RE.
o B ]
o] ¥ #
o . #
o) . #
o . #
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DOCUMENT NO:
PAC
DATE:

REVISION:

IRADE: FIRE PROTECTION SERVICES

LEGEND: O checked hy
* confirm
# approved by

i by

CONTRACTOR

CONSULTANT

Panel

the contract specification

ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROS | M&E | M&E [RE ]SO
S/VISOR [ COOR. | MGR, | C.OW RE
4. |Discharge Nozzles Discharge nozzles shall be listed for the intended . #
use and for discharge characteristics ay stated in the
contract specification.
5. |Remote Manual Control The remote manual control shall be in the form of u ¢ . #
land control. This control shall be activated by
means of a ‘pull handle” ina ‘break glass' box und
shall be of # type approved by the Chief Inspector
of Fire Services.
6. |Automatic Detectars Refer to contract specification . 4
7. |Pipework und Fiuings. The material of piping and fitting shall comply 1o o] v [
contract specification
Valves Refer 10 contract specification . "
9. |indicating Lights The fire contractor shall supply and install all o . #
necessary wing and indicating lights 1o each
protected area shall comply (o contract specification
F._Fi pade
Communication System
L. |Master Control Handset (This panel shall include red coloured. and comply to s #
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ABC BUILDER DOCUMENT NO:
XYZ PROJECT PAGE!
INSPECTION AND TEST PLAN DATE:

REVISION:

LEGEND: O checked by
'TRADE: FIRE PROTECTION SERVICES * confirmed by

# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC

M&E M&E | PROJ | M&E | M&E |RE |S.0.
S/VISOR | COOR. | MGR. [ COW.| RE

| Zone Select Panel. The panel shall be able o accommadate the total
number of zones called for and shill contain call
indication and fault indication.

3 [Mode of Operation Refer 1o conract specification, o] - #
4. |Wiring System, Refer 1o contract specification. Q . #
S, |Trouble Indicator Panel, This panel shall provide both visual and audible Q ¥ "
indication of trouble within the system as stated in
the contract specification.
6. |Speaker and Handser These units shall be incorporated in the system, =} ¥ #
Supervisory Units. capable of detecting open and short circuit
conditions and activate the Trouble Indicator
Panel/Speaker Zone Scloct Panel.
7. |Amplifier Supervisory Unit  [Refer fo contraet specification, o . #
and Module.
8. [Tone Generator, A tone generator of 800 HZ pulsed 0.6:sec. on. [} L] #

0.4 sec. ot shall be supplied and the signal shall be
activated by a fire alarm signal fed from the fire
atarm panel. Failure of this unit shall be indicated in
the trouble indicator pancl.
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DOCUMENT NO:
PAC
DATE

REVISION

TRADE: FIRE PROTECTION SERVICES

ND: O checked by
confirmed by

# approved by

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK ANDARD/REQUIREMENT M&E | M&E [ PRO) | M&E | M&E [RE ]SO
S/VISOR | COOR. [ MGR. | C.OW. RE.
9. [Standby battery and Charger. [The fire contractor shall supply, mstall and . #
DC Flat plate nickel cadmium batiery as per
contract specification.
10, |Battery Test Facilities. Refer to contract specification #
G. Pipeworks and Fittings
1. |Requirement for pipeworks.  [The fire contractor shall supply nd install all ( "
pipework and fitting as stated in the contract
specification
2. |Pipe Joints All the pipe joints must join properly and comply 1o . #
the contract spe:
3. [Pipe Supports All pipework and fitting are (0 be supported by mild | O . #
stcel hangers and brackets of approved design as
stated in the contrct specification
4. |Fixing of Pipe Supports Refer to contract specification . #
5. |Spacing of Pipe Supports,  [Spacing of pipe supports must refer to the . #
and comply to the contract spec
6. |Location of Supports Refer to contract specification o #
7. |Fabrication Refer to contract specification o] . #
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LEGEND: () checked by
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TRADE: FIRE PROTECTION SERVICES * confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIFTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E [ PROJ | M&E | M&E |RE |S0.
S/VISOR | COOR. | MGR. | COW. | RE
8. |Provision for Expansion. All the pipewark for fire protection services must o O #
provide for expansion as stated in the contract
specification.
9. |Preventing Transmission of  |Flexible connections shall be provided at [5] - “
Vibration. connections o rotating and vibrating machinery as
per contract §pecification.
10, |Pump Connections. Full-line size pipework shall be taken right (o the o] . #
pump and the connections shall comply to the
contract specification.
1. |Pipe Anchars. Piping shall be anchored where required to focalise [ © . #
expansion or 0 prevent undue striin on piping.
Anchors shall be entirely separated from hangers
and shall be of forged or welded construction of
approved design.
12, |Expansion and Refer to contract specification. ¢ L #
Anti-Vibration Joints
13, |Valves, Fitting, Etc. Al valves, fitting, etc. shall be suitable for the © * ®
working and test pressure of the system concerned
and refer to the contract specifications, >
3
g
S
5
[2]
>
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XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE
REVISION
LEGEND: O checked by
'TRADE: FIRE PROTECTION SERVICES * confirmed hy
# upproved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | MAE | M&E | PROJ | M&E | M&E |RE
S/VISOR | COOR. | MGR. | COW. | RE
1 Starter panels for all the pumps shall be located in . #
the positions shown on the drawings and shall be
fitied with alarms under the contract specification
2. |Materials and Components.  [The Materials and components o be supplicd and o . ]
installed must comply 10 the contract specification
3. | Wiring Refer to contract specification, [ . #
4. |Conduit ncrally wiring shall be carried out in class ‘B" . #
stcel screwed conduit throughout, Refer (o contrict
specification.
5. [tsolating Switches Refer (o contrict specification . ¥
6. [Motor Starters. As stated in contract specification. ¢ ’ #
7. |Earthing Farthing shall be carried out to the requirements of o 4 #
the specification and all other requirements of the
supply authority. Provide suitable carth leakage
protection where required by the supply authority.
8. |Motos. As per contract specification [ #
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PAGE:

INSPECTION AND T DATE
REVISION
LEGEND: O checked by
TRADE: SANITARY AND PLUMBING WORKS *confirmed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E [RE[s0.
SIVISOR | COOR. | MGR. | COW. | RE
ion of Cold &
Hot Water Supply System
1. |Equipment and Materials  [Within thirty (30) days after the official order, the o U #
[Submission for Approval.  |sub-contractor shall submit for approval a list of
munufacturer's cquipment and materials proposed
for the wark as per contract specification.
2. |Shop Drawing Submission. | The sub-contractor shall provide at his own o * #
lexpenses within two (2) weeks of dcceptance of the
tender. Refer to contract specification.
3. |Connections o Water Main.  |The contractor shall supply and install the incoming ) . #
water mains to the fire and domestic suction tanks
us per contract specification.
4. [Water Storage Tanks. The contractor shall supply, deliver and install the o . [
water Morage tanks. Refer o contract specification:
5. |Water Elevating Pump. The installation works for the cold water elevating s #
pump shall comply to contract specification.
6. |Operation of Elevating Pump. [Two (2) sets of domestic water clevating pumps o] s # Z
shall be provided as shown on the drawings and "g
contract specification, 2
2
(7]
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DOCUMENT NO:
PAC

INSPECTION AND TEST PLAN DATE
. REVISION
LEGEND: © checked by
TRADE: SANITARY AND PLUMBING WORKS * confirmed by
# approved by
CONTRACTOR [ CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E [RE [s0)
S/VISOR |COOR. | MGR. | COW. | RE
7. |Water Booster Pumpset. The sub~contractor shall supply and install ( * #
et of water booster
manufacturer for cold water
servicing as per contract specification
8. |Hot Water Circulation Pumps. [Hot water circulation pumps shall be installed as per | ¢ v #
contract specification.
9. [Hot Water Supply System.  |Refer to contract specificatian o . #
10 [Pressure Test for Waterpiping. | All water piping shall be pressure installation us per | O . 4
contract specification
B._ Sanitary Drainage
Tnstallution
1. [Excavation for Drainage The contractor shall excavate all trenches for the o . 4
System. sanitary plumbing and drainage works as described
in the contract specification
2. |Underground Drains The contractor shall supply and install al) . "
underground sewage and waste water drains as
described in the contract specification
3. |internal Pipework All sail. waste, anti-syphonage and ventilating pipes | O ' #
shall be installed in accordance with the
|requirements of contract specification
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XYZ PROJECT PAGE:
INSPECTION AND TEST PLAN DATE:
REVISION
LEGEND: O checked by
‘TRADE: SANITARY AND PLUMBING WORKS * confiemed by
# approved by
CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E [ PROI | M&E RE
SIVISOR | COOR. | MGR. | COW
4. |Testing for Intemal Sanitary | The testing procedure of the sanitary installations o . ]
Installation. must comply 1o contract specification.
5. |Insallation of Sanitary As specifid in the contract document. o . 4
Appliances,
6. |Grease Teaps As specified in the contract document. o . #
7. [Manhole Covers and Frames. |As specified in the contract document. o . u
8. |Engineering Bricks Engincering brick shall comply with B.S. 2020 and | O ’ 4
be of Class B. Refer to contrac specification
9. |Pipes to he Sound. [Refer to contract specification o . "
10 |Sight Ruins and Boning. Refer to contract specification o . "
11 |Installation & Laying of AL pipes shall be laid at the depths and (o the lines | O . "
Pipe and levels as per contract specification

12, |Testing of Pipelines: All site pipelines upon complerion of laying shall be | v “
subjected to testing with water under head. Only
sufficient backfilling of the trench hut not over the
ljoints to prevent movement of the pipes under test
shall be allowed before satisfactory completion of
tests detailed as per contract specification.
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ABC BUILDER

DOCUMENT NO:
XYZ PROJECT PAGE
INSPECTION AND TEST PLAN DATE:
REVISION
LEGEND: O checked by
TRADE: SANITARY AND PLUMBING WORKS * eonfirmed by
# approved by |
CONTRACTOR [ CONSULTANT |
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E | M&E | PROJ | M&E | M&E [RE[SO/]
S/VISOR [ COOR. | MGR. | COW RE.
Mahole and Valve All manholes shall be constructed either in [ | "
Chambers engincering brickwork or in precast cancrete 4s
sencrally shown in the drawings and shall be made
perfectly water-tight as per contract specification
14, |Brickwork Refer 10 contract specification #
15, |Cement Rendering Al surfaces to reccive & fnishing cont of cement g “
rendering, Refer 10 contract specification
16, |Submersible Pumps Comtractor shall supply and install two (2) © . “
\ubmersible pumps for cach pump. The required
performance characteristics shall be as specified in
the drawing und contract specification
C. Pipework, Valves and  [All fabrication and installation warks of the piping . #
Finings <ystem shall comply 1o contract specification,
1. |Piping Material (Conteactor shall be respansible in ensuring that . ¥
piping materials comply with the relevant standards
or statutory authorities” requirements 4 per contriet
specification
2. |Provision for Expansion All the piping shall be installed sufficiently flexible | O . "
o ahsorb the wholc of its own expansion as per
contract specification @
8
4
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INSPECTION AND TEST PLAN

DOCUMENT NO:

DATE:
REVISION:

'TRADE: SANITARY AND PLUMBING WORKS

LEGEND: O checked by

* confirmed by
#approved by

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC | M&E [ M&E | PROJ | M&E [ M&E [RE[sO
SIVISOR |COOR. | MGR. | COW. | RE.
3. |Preventing Transmission of |Flexible connections shall be provided at o . #
Vibration. connections 1o rotaring and vibrating machinery.
Refer to contract specification.
4. [Pump Connections. As speciied in the contract document o + [
5. |Expansion and As specified in the contract document o . #
Anti-Vibration Joints.
6. [Pipework In the installation of pipeworks. refer to contract o) + ¥
specification.
7. |Valves, For all valves installation by contractor, refer to o * ¥
contract specification,
8 |Strainers. Refer to contract specification. o + #
9. |Pressure Gauges. Gauges shall suit the various duties and services and | O . #
shall comply with the requirements as per contract
[specification.
10, [Flow Controller. Refer to contract specification o . #
11, |Pressure Reducing Valves, | Contractor shall ensure that the pressure in the o} . #
c and potable water reticulation shall follow
the contract specification,
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INSPECTION AND TI

ST PLAN

DOCUMENT NO:
AGH

REVISION:

TRADE: SANITARY AND PLUMBING WORKS

LEGEND: O checked by

* confirmed by
# approved by

CONTRACTOR CONSULTANT
ITEM | DESCRIPTION OF WORK STANDARD/REQUIREMENT NSC M&E | PROJ | M&E | M&E [RE.[sO.
COOR. | MGR. [ COW. | RE
12, [Pipe Insulation for Hol Water |Refer to contract specification. C . #
Piping.
13, [Joints in Copper Pipe Joints for the copper pipe for hot water shall comply | O . #
1o contract specification
14, |Painting All pipeworks and brackets installation to be puinted . #
1o comply with the requirement in the contract
specification
15, |Labelling. All pipework and equipment for the complex shall e i 4
be identified with approved lbels. Directional
be provided on the pipework in
plantrooms and vertical risers indicating the
direction of flow
Letiers are to be generally 1-1/2” (40 mm) high o
suit the pipe diameter.
16, (Balancing and Adjustment. | As specified in the contract document > . #

© xipusddy

S6€



ABC BUILDER
XYZ PROJECT
INSPECTION AND TEST PLAN

DOCUMENT NO:

PAGE:

DATE:

REVISION:

'TRADE: SANITARY AND PLUMBING WORKS

LEGEND: C checked by
* confirmed by
# approved by

ITEM | DESCRIPTION OF WORK

STANDARD/REQUIREMENT

CONTRACTOR

CONSULTANT

NSC

M&E
S/VISOR

M&E

COOR.

PROJ
MGR.

M&E

COW.

M&E
RE

RE.

. _Electrical Work for

wnitary and Plumbing Works

Starter Panel,

Materials (Components),

-

Lsolating Switches.

The sub-contractor shall carry out the complete
electrical installation for equipment specified under

this contract
All work heing in iccordance with the [EE wiring
rules and the requirements of local authorities.
having Jurixd.i\:linn over the work. The work shall
include:

(i) starter panels

(i) wiring to mators and controls

(iiii) control systems
Electrical supply cables of 415 V, 3 phase, 50 HZ
shall be terminated at each starter panel by the
sub-contractor even if they are nol specifically
indicated in the drawings
The starter panel for pumps set shall he referred ©
contract specification,
The component such as fuse switch. switch fuse
units, contractors” thermal overload relays, control
switches, indicating lights, auxiliary relays and
terminal blocks shall refer to contract specification.

As specified in the contract document.

#

96€
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TION AND TEST PLAN

DOCUMENT
PAGE

DATE
REVISION

TRADE: SANITARY AND PLUMBING WORK!

LEGEND: O checked by
confirmed by

#approved by

ITEM

CONTRACTOR

CONSULTANT

5.0

DESCRIPTION OF WORK STANDARD/REQUIREMENT M&E | M&E | PROJ | M&E | M&F |RE
SIVISOR | COOR. | MGR. | C.OW RE
Motor Starters " [All motors installed shall be provided with starters . I
s per contrct specification
Moulded Case Circuit MCCB shall be used according to contract . #
Breakers (MCCB) specification
iring |4 per comract specifction . -
Cable Cuble use for motor for sanitary and plutmbing v #
\ervices must refer ta contract specification.
Conduits. Generally wiring shill be carried out in class "B ‘ . #
steel screwed conduit and refer (o contract
specification
Earthing Refer to contract specification . #
. #

BAS Monitoring of Sanitary
and Plumbing Sys

A building automation system for the huilding is to
supplied under this contract s per contract

be
specification
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TESTING AND MEASURING EQUIPMENT
For C&S Work

1
2.

-4

ENRVE S

Dial Gauges

Hydraulic Jack & Pump
Cube Crushing Machine
Dumpy Level

. Theodolite

Measuring Tape

For M&E Work

1.

[}

wos&w

o e N

Insulation Tester

. Earth Tester

Tluminometer

ELCB Trips Tester

Mega Ohm Meter

Cable Pressure Test Equipment

Air-flow meter

. Thermometer

Sound Level Meter

Water Pressure Test Equipment



Appendix IX

A Glossary of Quality Terms

Quality

Quality is the totality of characteristics of an entity that bears on its
ability to satisfy stated or implied needs such as customer satisfaction
and conformance to requirements. (ISO 8402:1994)

Quality Control

The operation techniques and activities that are used to fulfill require-
ments for quality. (ISO 8402:1994)

Quality Assurance

All the planned and systematic activities implemented within the qual-
ity system and demonstrated as needed to provide adequate confidence
that an entity will fulfill requirements for quality. (ISO 8402:1994)

Quality Policy
Overall intentions and directions of an organisation with regard to
quality, as formally expressed by top management.

Quality Management

All activities of the overall management function that determine the

ity
an
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quality policy. objectives and responsibilities, and implement them by
means such as quality planning, quality control, quality assurance and
quality improvement within the quality system. (ISO 8402:1994)

Quality Audit

A systematic and independent examination to determine whether qual-
ity activities and related results comply with planned arrangements
and whether these arrangements are implemented effectively and are
suitable to achieve objectives. (ISO 8402:1994)

Compliance Audit

The documented quality management system being complied with by
the company’s staff.

System Audit

The documented quality management system that meets the require-
ments of the relevant standard.

Auditee

An Organisation to be audited.

Auditor(Quality)

A person who has the qualification and is authorized to perform Qual-
ity Audits.

Major Non-Conformance

A major non-conformance relates to the absence, or the total break-
down of a system to meet the requirements of a clause of ISO 9000.
A number of minor non-conformances listed against one clause of ISO
9000 can represent a total breakdown of a system and thus be consid-
ered as a major non-conformance.
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Minor Non-Conformance

A minor non-conformance relates to a single observed lapse in fol-
lowing one item of a company procedure.

Objective Evidence

Qualitative or quantitative information, records or statement of fact,
pertaining to the quality of an item or service or to the existence and
implementation of a Quality System element which is based on ob-
servation, measurement or test and which can be verified.

Project Quality Plan

A document setting out the specific quality practices, resources, se-
quence of activities relevant to a particular project.

Corrective Action Request Form

A form which addresses a non-conformance to a system element, work
procedure, work instruction or project quality plan.

Inspection and Test Plan

A document which describes the inspections and tests to be carried
out on a given item.

Management Review

A regular meeting held with senior management to check the effec-
tiveness of the quality system.



Index

Architectural work 70, 77
Internal 106
External (Second Party) 107

Extrinsic (Third Panvi 107

Audit Report 110, 128
Audit Schedule 35, 108
Audit Plan 108

Architectural & ID Coordinator 320

Architectural Supervisor 321

Allied Quality Assurance Publication
(AQAP) |

As Built Protection Flow Chart 100

British Standards Institute (BSI) 15
BS 5750 (United Kingdom) 16, 17
Building Surveyor 320

Bulled 14, 17

Barrie Dale 17

Calibration Equipment 84-6
CLDB. 143, 156-9
Continuous Improvement 152
Contract Review 45, 131
Customer Supplied Products 25, 67
Control of Non Conforming Product,
Guidelines 27, 89, 91, 134
Control of Non Conforming Flow
Chart 90
Carrective Action, Guidelines
109, 134
Correction Action Flow Chart 96
Certification Body 11
Certification Practice 119, 120
Civil and Structural Works 75
Construction Method 48
Controlled Documents 51

i

Document Control, Guidelines
Documentation, Quality System 51
Document Change Request §1-2
Document Issue
Document Review

35. 54

27, 92, 93,

Document Review (Construction) 49

Du Pont 11

Document Requisition 51

Document Control Flow Chart 53
Service Documentation 54
Superseded Document 54

En 29000 10

External Audit 107

European Community (EC) |

European Free Trade Association (EFTA)

European Organization for Testing and
Certification (EOTC) 1]

Exxon Chemical 11

Feigenbaum, Amold
Ford Motor 15

12,13

Handling, Storage, Packaging and
Delivery, Guidelines 28, 97, 134

Inspection Records 81

Inspection and Test Status, Guidelines
27, 87. 133

Inspection .u.u Testing, Guidelines 26,
80. 82,

lmpu.unn \luL\urmL (\ Icsl Equipment
Guidelines 26, 84,

Internal Quality udux . 106, 134

Inspection and Test Plan xx

Internal Quality Audits, Guidelines 28,
106

Inspection and Test Flow Chart 83

ISO (Organization) |

ISO (International Organization for
Standardization) 16

1SO 8402 17, 18, 21
1SO 9000 17, 19
ISO Standards 11

Application 123
Document 123
Glossary of Terms 400401
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{SO 9000 Registration  122-25
SO 9001 (Standard) 1719, 22
1SO 9002 (Standard) 17-19, 22
150 9002: (Management
bility) 19
1SO 9002: 4.2 (Quality System) 19
3 (Contract Review) 19
180 9002: 4.5 (Document Control) 19
1SO 9002: 4.6 (Purchasing) 19
1SO 9002: 4.7 (Purchaser Supplied
Product) 19
180 9002: 4.8 (Produet, Identification &
Traceability) 19
180 9002: 4.9 (Process Control) 19
1SO 9002: 4.10 (Inspection &
Testing) 19
1SO 9002: 4.11 (Inspection, Measuring &
Test Equipment) 19
1SO 9002: 4.12 (Inspectian & Test
Status) 19
1S0 9002: 4.13 (Control of Non
Conforming Product) 19
1SO 9002: 4.14 (Corrective Action) 19
ISO 9002: 4.15 (Handling, Storage.
Packaging & Delivery) 19
1SO 9002: 4.16 (Quality Records) 19
2: 4.17 (Internal Quality
19
418 (Training) 19
4.19 (Servicing) 19
20 (Staustical Techniques) 19
(Sandard) 17-19, 22
1SO 9004 (Guidelines) 1718, 21-22
1SO 10011 21, 125

Job Description 31
Juran 13

Management Commitment 30
‘Management Representative 35
Management Responsi 23,31,70,130
Management Reviews 35

Measuring Equipment, Guidelines 27
Mil-Q-9858 15

M & E Works 70,77

Master Builder Association 14247
Mobilization 47

Material Review 48-49

Machinery Review 49

Material Controller 65, 72, 80

2

Organization Chart 30, 32-33

Purchasing, Guidelines 24

Index

Product Identifi
Guidelines 25

Purchasing Data 67

Progress of Works 88

Progress Report 72, 87

Progress Payments 71

Progress Claims-Variations 71

Project Engincer 318

Purchasing Flow Chart, Urgent 63, 68

Process Cantrol Flow Chart 79

Process Control, Guidelines 25

Project Manager  70-72, 76, 80

Project Quality Plans (PQP) 40, 42

tion & Traceability,

Quality Assurance
Quality Assurance M:mager 34,50
Quality Audit 10610
Quality Control 13, 76
Quality Loop 14
Quality Manual 36
Quality Management 30
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