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OZET

Son yillarda, kiiresellesme ve Avrupa Birligi’nin genislemesi i¢ ve dis piyasalarda
basarili olmak isteyen ingaat firmalarinin uymasi gereken kosullar1 biiylik bir
degisime ugratmistir. Kuskusuz, iiriin kalitesi daha o6nce hi¢ olmadig1 kadar beklenir
hale gelmis, diisiik kalitenin firmalar tizerindeki mali ve ticari yiikii 6nemli diizeyde

artmistir.

Her alandaki iiretimin arttigi 1900’lerin ilk yarisinin sonlarinda iiretimle birlikte
onceleri hatali tiretimleri yakalamaya yonelik bir kalite egilimi varken bu yerini
zamanla hatalar1 Onlemeye daha sonra da devamli gelisime birakmistir. Artik

giiniimiizde toplam kalite yonetiminden bahsedilmektedir.

Kalitenin takibinde firmalarin bir kalite c¢ercevesi olusturmasi ve bu cgergeve
dahilinde hareket etmesi gerekmektedir. ISO 9001:2000 Kalite YoOnetim Sistemi

(KYS) uluslararas1 bir kalite ¢ergevesi tesis etmektedir.

Insaat sektdriindeki firmalarin ISO 9001:2000 KYS uygulamalarina ydnelmesinde
pek cok nedenler siralanabilir. Bunlar arasinda:
- Kurumsallagma gayretleri,
- Maliyet ve siire olarak avantaj yaratma ihtiyaci,
- Uretim etkinligi ve verimliligi,
- Kayiplarin azaltilmasi,
- Calisanlarda biling ve motivasyon artist,
- Hatali imalat oraninin diisiiriilmesi,
- Ig iletisimin gelistirilmesi,
- Personel degisikliklerinde  siirekliligin ~ korunmast  ve  bilginin
kaybolmamasi,
- Yeni ise alinmig ¢alisanlarin yazil talimatlar sayesinde ise daha hizli ve
kolay uyum saglamalari,

- I¢ performans degerlendirme sistemlerindeki gelisim,
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- Kalite sistemi uygulamasindaki kayitlarin delil olarak kullanilabilmesi,
- Ihale dokiimanlari dahilinde ISO belgesi aranmasi,

- Miisteri talebi ve memnuniyeti,

- Gergeklesen iglerdeki kalite artis ihtiyaci,

- Genisleme stratejilerinin bir pargasi olmasi,

- Rekabetci ortam gereksinimleri,

- Risk yonetimine katkisi,

- Prestij,

- Uluslararasi sayginlik,

- Pazarlama ve reklam amaciyla kullanilabilme gibi basliklar sayilabilir.

Her sistemde oldugu gibi ISO 9001:2000 KYS kullaniminda da kullanici firmalarin
tespit ettigi dezavantajlar mevcuttur. Bunlar arasinda:

- Biirokrasi artisi,

- Evrak islerinde ¢ogalma,

- Yonetime ayrilmasi gereken zaman miktarinda artis,

- Gereksiz yatirima zorlanma,

- Miikemmeliyet¢ilik,

- Operasyonlardaki esnekligin azalmasi,

- Personel hosnutsuzlugu,

- Sorumluluk duygusunun kaybolmas1 gibi basliklar sayilabilir.

ISO 9001:2000 KYS, firma diizeyinde kalitenin saglanmasi, korunmasi ve devam
ettirilip  gelistirilmesi yolunda firma isleyis modeline derinlemesine etkide
bulunmaktadir. Firmalar i¢in bir kalite standartindan bahsedebilmek icin ise bu
standartlarin uluslararas1 standartizasyon 1siginda firma biinyesinde saptanmasi,

dokiimante edilmesi ve uygulanmasi gerekmektedir.

Kalite el kitaplari, kalite hedef ve politikalari, prosediirler, talimatlar, formlar,
kayitlar ve daha pekc¢ok dokiimanin olusturulmasinda énemli bir bilgi birikimi ve

emek ihtiyaci vardir. Daha sonra, olusturulan dékiimanlar cergevesinde yonetilen
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kalite sisteminin en {ist diizey yoneticiden en alt calisana kadar bilinir ve isletilir hale

getirilmesi ise ayr1 bir ¢aba istemektedir.

Bu c¢aligmanin olusturulmasindaki amag¢ firmalarin kendi isleyisleri ile uyumlu bir
ISO 9001:2000 KYS gelistirebilmeleri i¢in analitik tasarim yaklasimi olusturmaktir.
Bunun yaninda, firmalarinda KYS veya 6zellikle ISO 9001:2000 sisteminin yapacagi
etkiyi gormek isteyen firma yonetim ve icraa kurulu iiyeleri, departman miidiirleri,
idari personel gibi yonetimsel ve/veya teknik kadroya onlari bekleyen siire¢ igin
yorumlarla birlikte 1s1k tutmaya calismaktir. Calismanin hedef kitlesi daha detayli
olarak:

- Ust diizey yoneticiler: Etkin K'YS nasil olur sorusuna cevap arayip, sistemin
sirketin stratejik hedefleriyle uyumlu ve ayni zamanda ekonomik
oldugundan emin olmak isteyen,

- Icraa kurulu iiyeleri, yardimcilari, siire¢ yiiriitiiciileri ve ISO 9000
temsilcileri: KYS kapsam ve tasarim detaylarina karar verirken ayni
zamanda sistemin etkin bicimde olusturulacagindan emin olmak isteyen,

- Operasyon ve denetim takimi iiyeleri: Etkin ISO 9000 dokiiman setinin
tasarim gerekliliklerini bilmek, sistemin etkin olarak yerlestirilmesini
denetlenmesini, dinamik diizeltici ve Onleyici faliyetler siirecinin dogru
yiirtitiilmesini saglamak isteyen,

- Sirket dis1 ISO yiiriitiiciileri: KYS hakkinda yeni sirketlere bilgi aktarilmasi
konusunda bagimsiz bir kaynaktan hareket etmek isteyen ve masanin karsi
tarafinda olmanin nasil oldugu ile ilgilenen,

- Egitim kursu diizenleyicileri: Referans ve arastirma kaynagi ihtiyacinda

olan kisilerdir.

Bu hedef dogrultusunda, ISO danismanlari, kalite giivence sorumlulari, ISO
temsilcileri ve cesitli kademedeki sirket calisanlar1 ile yapilan goriismeler ve basta
ISO 9001:2000 KYS dokiimanlart olmak iizere konuyla ilgili genis literatiir
arastirmasi sonucunda bir ingaat firmasinin bilinyesinde ISO 9001:2000 KYS

yapilandirilmasina 1s1k tutulmustur.
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ISO 9001:2000 KY'S tasarim kurallari, uygulama kullanimini arttirip siirekli ilerleme
icin dinamik gosterim gelistirirken, doklimantasyon ihtiyacini etkin bir sekilde
azaltmak iizerine kurulmustur. Calisma, bir siirecin basindan sonuna irdelenmesi
seklinde tariflenmistir. Oncelikle standartin gereksinimleri ve ana noktalar:
yorumlanmis, konuyla ilgili tavsiyeler gelistirilmistir. Standartin degerlendirilerek
uygulamaya sokulmasi firmadan firmaya isleyiste degisiklik gdsterdiginden
ornekleme caligmasi tiim teze yayilmis ve bu kabul iizerinden ilerlenmistir. XYZ
firmas1 Orneginde yiiriirken diger olgek ve kapsamdaki firmalara da gondermeler

yapilarak siire¢ arastirilmistir.

Insaat sektériiniin 1ISO 9001:2000 KYS kapsamindaki farklilagmalarma deginilerek
bu sektordeki 6zelliklere sistemin yanitlar1 gézden gegirilmistir. Bu ¢ergevede ulusal

ve uluslararasi degerlendirmelere yer verilmistir.

Caligmada standartin her gereksinimine tam uyum ihtiyact detayli olarak
tariflenmistir. Calisma, her ne kadar, standardin operasyonel giicilinii ortaya ¢ikarmak
icin teknik diizeyde yazismis olsa da hiyerarsik yapisi ve agiklayici tarzi sebebiyle
kavramsal dogasi1 basitlikle canlandirilamamistir. Bu sebepten konunun netlik

kazanmasina ve alternatif yollar adreslenmesine gayret gdsterilmistir.

Boliim Icerikleri

Calisma etkin KYS olusturabilmek i¢in bir tasarim kullar1 seti ortaya koyma
gayretindedir. Ayrintili olarak standartin her gereksinimine tam uyum ihtiyaci
belirtilmistir. Tamamlayic1 olarak birkag¢ farkli sistem tasarimi konfigiirasyonu da
daha az detayli olarak deginilmistir. Calismanin ana yapisi, hiyerarsik bir akis
igerisinde, oncelikle toplam kalite yonetimi tasarimini irdelemektedir. Daha sonra,
ayr1 ayri, kalite el kitabi, standartin siireci ve prosediirler, calisma talimatlari,
formlar, kayitlar ile yardimct tasarim baghklara deginmektedir. Sektorel
degerlendirmeler ve ¢ikarimlarla sonlanan tezde anlatilan dokiimantasyona ait reel

XYZ Insaat Sirketi’nin yine reel olan drnekleri eklenmistir.



Bolim 1°de kalite yonetim sisteminin temeli tanimlanmaktadir. Kalite yonetim
sisteminin tiim stratejik hedef ve amaglarinda seffaf olmasi zorunludur. Bu diislinceyi
iletletmek adina bu boliimde, biitiinlesmis stratejik ve kalite bazli kalite yonetim
sistemi tasarimina yonelik birkag¢ olasi segenek iizerinde durulmustur. Takip eden
aciklamalarda, dogasinda yer alan uluslararasi ve ulusal sertifika verme avantajindan
otiirii ISO 9001:2000 uluslararasi standardi tizerinden yiirlinmiistiir. ISO 9001:2000
Kalite yonetim sisteminin esaslar1 detaylandirilmistir (6rnegin, dokiimantasyon
sisteminin ii¢ tastyicisi, KYS operasyonel entegrasyonuna destek veren etkinligin
olusturulmasi ve gosterimi, KYS siire¢ modeli, stirekli gelisim dongiileri ve zorunlu

dokiimantasyon gereksinimleri).

Bolim 2’de KYS dokiimantasyon tasarimi ve etkin dokiimante edilmis kalite
yonetim sisteminin temelini olusturan dort katmanli dokiimantasyon hiyerarsisi
tizerinde durulmustur. Kalite el kitabinin tiim kalite yonetim sisteminin etkinligi
tizerindeki anahtar rolii detayli olarak ortaya konmustur. Daha sonra daha alt
katmanlar (Ornegin, siiregler, prosediirler, formlar, kayitlar ve diger zorunlu
dokiimanlar) en uygun dokiimantasyon yapisini olusturacak sekilde tanimlanarak

KYS hiyerarsisindeki belirli rolleri anlatilmaya calisilmistir.

Boliim 3’de onceki boliimde olusturulan dokiimantasyon yardimiyla KYS kurulumu
tizerinde durulmustur. Bu konuda kullanim kolayligi olusturmak amaciyla
uygulamadan edinilen piif noktalara deginilmis, liderlik ¢alismasinin 6nemine dikkat
cekilmistir. Dikkatli planlanmis i¢ denetimin 6nemli etkisi gibi sirket i¢i konular
aktarilarak sistem sertifikasyon denetimi basligi altinda kalite yonetim sisteminin

kurulmasi tamamlanmaistir.

Bolim 4’de kurulan sistemin etkinligi konusu arastirilmistir. Kalite hedefleri
tasarimi, formulasyon, uygulama ve analiz konulart irdelenmistir. Etkinligi
arttirmada 6nemi biiyiik olan yazim ve yayim teknik ve iisluplar1 detaylandirilmistir.
Etkinligin teorik faydalar1 kullanici, organizasyonal hedefler ve KYS kapsaminda

degerlendirilmistir.
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Bolim 5’de insaat firmalarinin ISO 9001:2000 KYS sistemi {izerine anlayis ve
deneyimlerine yer verilmistir. Sektore bagli Ozellikler vurgulanmaya caligilarak
sistemin kurulmasindaki motivasyonlar, kurulum sonrasi faydalar ve sistemin
firmalara getirdigi dezavantajlar pratikten alinan bilgilere dayandirilarak

aktarilmustir.

Boliim 6°da ingaat firmalarinda KY'S tasarimi ve uygulamasi {lizerine olan ¢aligmanin
genel degerlendirmesi yapilmugtir. Onerilen tasarim kurallari 1s1ginda olustulacak,
dokiimante edilmis, uygulamaya alinmis ve etkin hale getirilmis kalite y&netim
sisteminin firmanin teknik becerisi, rekabetc¢i yapisi, kalite taahhiitii ve benzersizligi

acisindan tasidigi 6nem ifade edilmistir.
Eklerde ise bu ¢alisma kapsamindaki kriterlerle tasarlanmis, uygulamaya sokularak

sertifikalandirilmis ve halen islerligini gilincel olarak siirdiiren 6rnek ingaat firmasi

KYS dokiimanlarina yer verilmistir.

Anahtar Kelimeler: kalite yonetim sistemi, ISO 9001:2000, kalite el kitabi, kalite

sertifikasi, standardizasyon
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SUMMARY

In a world of globalization considering the developing EU issues, the construction
companies, whose aim is to achieve success on a national and international platform,
have to keep up with the changing requirements of the market. Quality has become
one of the major requirements such that the results of poor quality place a great load
on the companies in both financially and commercially. So organizations need to act

within a quality framework.

This study tries to present an engineering design approach to create a fully compliant
and strategically driven ISO 9001:2000 Quality Management System (QMS). The
design platform described in the study consists of a set of design tools that can create

a fully compliant QMS that addresses a broad audience.

The study supplies a process statement on a hierarchical flow. Since the design and
implementation of the standard varies from one organization to another, the case
study had become the part of the whole research. While the process had been
evaluated on XYZ Construction Company some various scale companies also

considered too.

Part Content

A set of design rules is being established for effective QMS creation. In particular,
the need for full compliance to each requirement (written as SHALL) of the Standard
is addressed in detail. For completeness, several other system design configurations
and strategies are also addressed, though in less detail. The overall structure follows
a hierarchal flow that first considers the total QMS design issue and then deals
separately with the design of the quality manual, standard operating processes and
procedures, work instructions, forms, and records, as well as a number of important

supplemental design topics.
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Part 1 establishes the basis for QMS design. It is imperative that the QMS be
transparent to the overall strategic goals and objectives of the organization. To
formalize this concept, this section deals with several possible choices upon which to
base an integrated strategic and quality-based QMS design. The ISO 9001:2000
International Standard is chosen for further exposition because of its inherent
international and national certification advantage. The fundamentals of ISO
9001:2000 QMS design are then discussed in detail (e.g., the three pillars of
documentation, implementation, and demonstration of effectiveness that support
QMS operational integrity; the QMS process model; continual/continuous

improvement cycles; and mandatory documentation requirements).

Part II deals with QMS documentation design and establishes a four-tier
documentation hierarchy as the basis for an effectively documented QMS. The
critical role of the quality manual as a key driver to overall QMS effectiveness is
discussed in detail. Then, the lower tier documentation (i.e., processes, procedures,
forms, records, and other mandatory documents) is addressed in terms of optimum

documentation structure and their specific roles in the QMS hierarchy.

Part III deals with QMS implementation that was documented in the previous part. In
order to establish practical convenience, the ropes are mentioned and the importance
of leadership in underlined. After discussing the impact of carefully planned internal

audits the implementation of QMS is completed under the certification audits topic

Part IV deals with the effectiveness of the implemented QMS. The critical area of
quality objective design is then discussed in some detail in regard to formulation,
implementation, and analysis. Effective writing styles and publication media are
addressed to illustrate their impact on QMS effectiveness. Theoretical benefits of the

QMS is evaluated by means of readers, organizational objectives and the QMS.

Part V discusses the perception and experiences on ISO 9000 standards in

construction companies. The sector specific features are tried to be emphasized. The
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motivations to implement QMS, positive and negative outcomes of the system are

determined with the help of data taken from practical experiences.

Part VI evaluates the process of design and implementation of QMS for construction
companies. It in concluded on the effect that the adherence to the proposed design
rules will create a documented, implemented, and systems-effective QMS that is
fully compliant with the Standard, and makes a statement about the organization’s

technical competence, commitment to quality, and enterprise uniqueness.

Several appendixes are also used to present more detail with regard to tool
application. They consist of the samples from a construction company’s QMS
documents, that had been designed, implemented, monitored, certificated within the

subjects stated in the thesis and that still sustain their validity.

Key words: quality management system, ISO 9001:2000, quality manual, quality

certificate, standardization
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INTRODUCTION

Quality in a World of Globalization, without question, is needed now as never
before. Poor quality, especially in a world of globalization, equates to costs of
nonconformance in the area of billions of dollars and, most importantly, oftentimes

costs human life.

Quality is the characteristic element of an item that can be evaluated as meeting a
standard. If the item meets or exceeds the standard, it is deemed to be of good
quality, or high quality. If the item does not meet the standard, it is deemed to be of
poor quality. Each installation in construction has several standards of quality:
appearance, structural ability, composition, durability, suitability, and quality of
workmanship. The acceptability of the installation, and of the project, relies on

meeting or exceeding the standards specified.

Quality is an important aspect of the construction project. Time and cost are also
important elements of the performance of the construction project, equally as
important as quality. A change in the construction cost or budget can have a marked
impact on the quality of the project; the duration of the project also can influence the

quality of the project.

Acceptable or exceptional quality needs to be achieved on the construction project
with each installation, avoiding necessary rework to attain that quality level. Rework

of an installation costs more and can also cause delays in the project.

Construction-related firms recognize the need for providing a quality product that
will both satisfy the customer and maintain their competitiveness in an ever-changing
and demanding market. Quality is considered one of the key transformation elements
of project management techniques, deemed necessary for success in the 21st century

market place (Kini, 2000). Companies are being persuaded to adopt quality



management systems in order to meet the demands of customers in a globalized

market.

The pursuit of quality requires that an organization create a quality framework. The
ISO 9001:2000 Quality Management System (QMS) is an internationally established
quality framework. This thesis is designed to assist a construction company (an
organization) to structure an ISO 9001:2000 QMS on some documentation and

implementation concepts.

An effectively designed QMS should do the following:

— Unify the organization’s economic needs with its quality requirements;

— Optimize the flow of information to a wide range of users;

— Maintain full compliance with the ISO 9001:2000 International Standard
(Standard);

— Provide a dynamic presentation of the organization’s drive towards a
meaningful ISO 9000 QMS;

— Propose a resolution as to just what a quality manual should contain and

thereby provide a basis for a less diverse set of practitioner interpretations.

ISO 9000 is being implemented all over the world as a system of standards related to
quality assurance management and control for companies and institutions. These
standards were developed by ISO, the International Organization for Standardization,
as part of this institution’s efforts to promote uniformity and facilitate international
exchange between nations. ISO 9000 has gained popularity and is being applied to
companies and institutions all over the world due to its generic nature. ISO 9000
certification in the construction industry has been widely accepted in many countries,
and the number of certifications for general, heavy and specialty contracting
companies is growing considerably. Some investigators (Kubal, 1994) associate ISO
9000 with multiple advantages and with positive changes in internal procedures of

construction firms. Yet others (Anitfos, 1996) argue that these standards do not apply



directly to the construction industry and cannot be associated with a substantial

improvement in the delivery of a quality construction product.

In a different study (Yates and Anitfos, 1997b), construction companies have
generally stated that compliance with ISO 9000 is positive and would increase the
industry’s competitiveness in local and foreign markets. However, only relatively
few construction firms have adapted these standards to their management systems

and received ISO 9000 certification.

Quality assurance is important in the engineering and construction industry because
of the risk involved in any project. The risk involved in not completing the project on
time is high, because many external factors will affect the performance of the project.
It is vital that a built-in quality assurance system is developed to avoid any
inefficiency that could result in poor quality of products and service being delivered
to the customer. Everyone involved in the engineering and construction business has,
in different ways, benefited from a common approach to quality work. Systematic
quality work reduces the costs of failure in one’s own work and in the final product.
The standards can make quality work more efficient by creating uniformity. A
contractor’s in-house quality assurance system is of utmost importance; it prevents

problems and their reoccurrence and allows his or her clients to relax.

Today, the reason for the tendency of construction companies to ISO 9001:2000
QMS can be listed as:

- The effort in institutional development,

- The need to create advantage on cost and time of the project realization,

- Productivity and efficiency,

- Reducing the losses,

- Increasing consciousness and motivation within the employees,

- Decreasing the rate of nonconforming construction,

- Improving internal communication,

- Preserving continuity in employee modifications and preventing the loss of

important information,



- Easy and rapid adaptation of the latest employees to the work with the
documented work instructions,

- Improvements in internal performance appraisal systems,

- Ability to use the QMS records as evidence to conflicts,

- Requirement of ISO certification for some tender documents,

- Customer request and satisfaction,

- Perceiving higher quality of work done,

- Larger improvement strategy,

- Competitive market requirements,

- Better risk management,

- Prestige,

- International respect and recognition,

- Marketing and advert capability.

A successful implementation of ISO 9001:2000 in any type of organization is the
result of a fully compliant and strategically driven QMS. The design platform
described here consists of a set of design tools that can create a fully compliant QMS

whose fabric is an organization’s strategic business declaration.

Although this thesis has been considered at a technical level designed to reveal the
operational power of the Standard, the conceptual nature of the Standard is not easily
envisioned because of its hierarchal nature and descriptive style. The aim is to clarify

and to offer alternative ways to address such issues.

The single most difficult aspect in the creation of an effective QMS is the need to
create documentation that addresses a broad audience. It is also the most difficult
aspect of this design approach, to illustrate how a QMS can be designed to provide

the required information for all system users.

Specifically, the thesis has been written for a diverse audience comprising the

following:



Executives who wish to understand what an effective QMS looks like and
want to ensure that the system is economically feasible and in concert with
the organization’s strategic goals;

Members of steering committees, stewards, process champions, and ISO
9000 management representatives who must decide on the scope and design
detail of the QMS configuration and who must ensure that the system is
effectively implemented;

Operational and audit team members who need to understand how to write
an effective set of ISO 9000 documents and how to make sure that the
system is measured effectively and contains a dynamic corrective and

preventive action process.

The case study, which had been spread to whole text, is based on a middle-large

scale construction company, XYZ, located in Istanbul who needs to create a QMS

from the ground floor. The process is considered as a hierarchical flow and tips,

comments and proposals are mentioned during the design and implementation of the

system.

AIM OF THE STUDY

The aim of the thesis can be listed mainly as:

To establish an engineering design approach to create a compliant ISO
9001:2000 QMS. The design rules are constructed to effectively minimize
documentation in a way that still increases implementation usage and
fosters a dynamic demonstration of continual improvement,

To provide a reasonable probability of maximized organizational
productivity when the ISO 9001:2000 system is implemented,

To clarify and to offer alternative ways to reveal the operational power of
the Standard at a technical level,

To illustrate how a QMS can be designed to provide the required

information for all system users,



To clarify the effect of QMS, especially ISO 9001:2000 QMS, to the
organizations for the members of board of directors, steering committee,
department managers, administrative and technical personnel by
enlightening the whole process with comments and proposals,

To establish the usefulness of ISO 9001:2000 QMS to the organizations
those have already created a QMS but would like to bring their efforts to a
new level of effectiveness.

To determine whether ISO 9000 is an applicable tool for construction
companies.

To identify the barriers for acceptance to ISO 9000 certification.

To provide a theoretical background on the issue of quality in construction,
on the application of ISO 9000 in the construction industry and on the
current status and application of ISO 9000 as part of the management

systems of construction firms.

RESEARCH METHODOLOGY

In order to obtain the aim of the study the following research methodology had been

established:

An extensive literature search on quality management and ISO 9001:2000.
Organized interviews with ISO registrars, consultant organization
specialists, trainers, ISO management representatives, members of the
board of directors and steering committee, regional coordinators, QA&QC
managers, employees at various organizational levels.

Interpretation of the requirements stated in the Standard and its associated

guidelines.

These methods are followed to gain an overall knowledge about the quality

management and ISO 9001:2000. Also, especially by the help of the interviews, a

contribution to the clarification of the broad range of perspectives is established.



The ISO 9001:2000 international standard of quality management systems —
requirements booklet constitutes a main frame where the inner part is more depended

on the interpretations of the requirements and comments on the Standard.

Hence the whole study is a process approach; the case study that was carried out
within the body of the thesis was not examined at a specific part of the text but whole
parts. Also data collected from the literature review is evaluated to point out the

positive and negative outcomes of the construction companies for QMS.



PART 1: QUALITY MANAGEMENT SYSTEM (QMS)
DESIGN FUNDAMENTALS

It is imperative that the QMS be transparent to the overall strategic goals and
objectives of the organization. To formalize this concept, this part deals with several
possible choices upon which to base an integrated strategic and quality-based QMS
design. The ISO 9001:2000 International Standard is chosen for further exposition
because of its inherent international and national certification advantage. The

fundamentals of ISO 9001:2000 QMS design are then discussed in detail.
1.1 QMS FOUNDATIONS

The framework for a systematic, engineering approach for the creation of effective
QMS is relevant to standards and requires knowledge of process-oriented structures.
For this purpose it is possible to mention the concept of core competencies. Once the
organization’s core competencies have been defined, it is necessary to select a QMS

baseline that can result in an effective QMS.
1.1.1 The Relevance of Standards

Management standards are relevant in a world of accelerated technology and rampant
globalization. Standards are most useful when applied in a stable and predictable
environment. Operating under the conditions of crisis and chaos makes it a must to
use management techniques designed to handle large fluctuations. In the end,
however, a standard is still necessary that defines the baseline so that measurements

of the progress, or lack of progress, are meaningful.

To establish meaningful standards requires that there are universal organizational
fundamentals. Such fundamentals must be constant, although the paradigms may
shift. However, no matter what the paradigm shift involves, those who lose one cent

per item will never make up the loss in volume. Those who do not know what their



customer really needs will still lose to someone else who does. Those who do not
cost-reduce their expenses continuously will eventually lose their market dominance.
Those who do not periodically offer more performance for the same price will lose
their competitive edge. And those who do not nurture their suppliers could lose a
month’s shipments waiting for a product from a vendor who went bankrupt because

the vendor priced the product at a loss to win your contract.

Thus, the development and application of standards to enhance organizational
development remains relevant in spite of the overwhelming, constantly changing
twenty-first century explosion in technology and globalization. In fact, international
and national standards are now in use in over 160 countries to form the foundation
for effective quality management systems. The number of Annual Quality Awards

now lists at least 119 programs worldwide (Johnson, 2001).

The framework for a systematic, engineering approach for the creation of effective
QMSs requires knowledge of process-oriented structures. For this purpose, the

following section discusses the concept of core competencies.

1.1.2 Core Competencies

The QMS requirements are superimposed upon the overall operational structure of
the organization. The organization is not designed to follow a standard. Standards are
used to enhance the effectiveness of the operating system. The operating system is
designed to meet the needs of customers as dictated by the organization’s market
imperatives. The QMS is most effective when it is transparent to the overall strategic

goals and objectives of the organization.

The strategic goals and objectives of the organization are embedded within the
organization’s processes or core competencies (i.e., the overall operational structure
of the organization is in the form of core competencies) (Stewart, 2002). Each core

competency is characterized by a process that must link seamlessly into the next core
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competency to produce an effective overall QMS. The model of a typical QMS is

illustrated in Figure 1.1.

As indicated in Figure 1.1, the essential feature of the QMS is the conversion of
customer requirements, as defined in a mutually agreed-to specification, into a
project or service that satisfies the customer’s applications. The critical supplemental
feature of the QMS is the ability of the organization to measure and correct both its
internal nonconformities that result from its realization activities and its external
nonconformities that result from customer usage. The feedback loop entitled
“internal nonconformance management” represents the internal nonconformities, and
the feedback loop entitled “customer nonconformance management” represents the

external nonconformities.

Customer nonconformance

A

management
\ 4 A
Customer Marketing Realization Construction Customer
needs and »| specifications p| activities > »| applications
wants

A

Internal nonconformance
management

A

Figure 1.1 Functional model of a typical QMS

Both a core competency and a process transform inputs into usable outputs and are
thus equivalent functional terms. However, the term process is more commonly used

operationally and is more readily understood when the term sub-processis used.

In the development of an effective QMS, it is critical that all of the organization’s
core competencies (processes) are defined so that the overall management process is
without gaps. The interrelationships of the core processes form a spider web, and

voids in the web are places where productivity and profits usually fall through.
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Figure 1.2 is an example of a typical set of enterprise core competencies that require
a process document. In Figure 1.2, there are eight core competencies defined. Core
competency number 4 (operations) contains not only an additional core
competency—quality assurance and regulatory affairs (QA&RA)—but also contains
a number of sub-processes (e.g., construction). As a result, the operations process
charting would consist of an overall process that links up with the sub-processes. In

this manner, all of the core competencies can be captured to form a complete QMS

process.
1. Executive
2. Business 3. Research, 4. Operations _| 6. Finance
Development development,
technology, and
engineering
5. Quality Management
assurance and information
regulatory systems
affairs
Construction 7. Human
resources
Purchasing
Warehouse

Figure 1.2 Typical core competencies (processes and sub-processes).

The exact choice of core competencies—the resultant processes and sub-processes—
is somewhat subjective and is a function of the economic impact of the function on
the total organizational effectiveness. For example, the management information
systems (MIS) block under finance could just as well be placed under construction,
as it represents any number of computer systems that are used to analyze and control

the enterprise’s productivity and profitability.



12

Once the organization’s core competencies have been defined, it is necessary to
select a strategy by which the now documented processes can be activated to form an
effective QMS. In this strategy, an effective QMS hierarchal structure consists of the
following:

— Documentation that accurately describes the organization’s core
competencies and provides the necessary policies, processes, procedures,
forms, and records to support the organization’s QMS;

— Implementation based on the operational use of the documents on a daily
basis;

— Demonstration of effectiveness based on the monitoring, measuring, and
analyzing of operational data and the corresponding corrective and

preventive action programs.

The activities of documentation, implementation, and demonstration of effectiveness
form the three pillars upon which rest the quality management system’s operational

integrity (see Figure 1.3).

QMS Operational Integrity
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Figure 1.3 The three pillars of a QMS.

In parallel with QMS structure, employees develop knowledge of the organization’s
goals and objectives and the organization develops a common management language
that results in a quantitative management style where decisions are based primarily
on analyzed data. Developing a systematic approach to the application of this

quantitative QMS strategy is therefore essential.
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1.1.3 Selection of a QMS Baseline

A number of quality management baselines exist that can result in an effective QMS.
They consist primarily of custom designed total quality management (TQM)
programs, and programs built upon a nationally or internationally recognized
standard. Figure 1.4 illustrates three specific types of systems for evaluation: a
typical TQM example, a system based on ISO 9001:2000, and a system based on

national standard.

Typical effective
QMS

VA P‘

Custom total TQM

ISO 9001:2000
QMS

National Quality
Program

Requires
development of a
customized
standard.

Usually based on
action team
formation with top
management
oversight.

Covers all core
competencies.

Worldwide
application.

Based on an
international
standard with a
potential for
accredited
international and
national
certification.

Action team
formation is
optional.

Covers all core
competencies.

Worldwide
application.

Based on a national
standard with
potential for
accredited
certification at the
national level.

Usually based on
action team
formation with top
management
oversight.

Covers core
competencies.

National
application.

Figure 1.4 Potential effective QMS baselines.

All three systems can be designed to encompass all of the organization’s core
competencies. In addition, all three can employ action teams to measure cost of

quality and to provide top management with a corrective and preventive action
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protocol. The key difference between the three lies in the ability of the ISO
9001:2000 approach to attain certification, either nationally, internationally, or both.

Although there is a nationally recognized certification, of the three concepts, only the
ISO 9001:2000 QMS provides for both accredited international and national

recognition.
1.2 THE ISO 9001:2000 QMS

The process used to create an effective QMS based on the ISO 9001:2000
International Standard extends directly to the creation of any QMS based on a

standard.

By a standard, it is meant that a document published by either a national or
international organization that has achieved a relatively high level of industry
recognition and credibility in its specific area of expertise. However, no matter how
complex the set of standards, the underlying process to create an effective QMS is

the same.

Here it is focused on the optimization process on the international standard, ISO
9001:2000 Quality Management System: Requirements (ISO Standards
Compendium, 9th Edition) especially for a construction company. Throughout the
text, the term Standard (capitalized) is used to denote the ISO 9001:2000

International Standard.

Effective QMS Processes
The process to produce an effective QMS requires the following:
— The analysis of the Standard’s requirements—these are stated in terms of
SHALLS;

— The introduction of an interpretive scheme based on the author’s experience

and technical background;
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— The top management decision on the total effort to be expended to produce
the QMS (i.e., the degree of responsiveness);

— The integration of business strategy with strategic quality management
goals;

— The clear presentation of the strategic organizational policies documented
in a quality manual (manual);

— The aggressive implementation of the designed QMS;

— The demonstration that the QMS is effective through the analysis of data

that tracks QMS performance against quality objectives.

As a result, the goal is to present a set of QMS design rules that can produce a fully
responsive QMS that is both in compliance with the Standard and an effective

strategic declaration of the organization’s business objectives.

The Standard—through its inherent continuous/continual improvement paradigm,
stress on customer satisfaction, heightened awareness of a lowered cost of quality,
transparent business/quality objectives, and explicit calls for process/procedural
analysis—offers the supplier a unique opportunity to improve its competitive

advantage.

Specifically, the Standard has integrated the following eight quality management
principles into its requirements1:
1. Customer focus;
Leadership;
Involvement of people;
Process approach;
System approach to management;
Continual improvement;

Factual approach to decision making;

e s

Mutually beneficial supplier relationships.

' ISO 9000 Quality = Management  Principles at  http://www.iso.ch/iso/en/is09000-
14000/is09000/qmp.html.
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As a result, only a fully responsive QMS will include the totality of the eight
principles and offer the organization the maximum return against these principles.
However, this potential for enhanced marketability, productivity, and profitability is
dependent upon:

— the supplier’s desire to fully comply with the Standard,

— write the documented system in a user-friendly manner for a very wide

range of readers,
— make a total management commitment to this effort,

— and establish a QMS that can be maintained in a cost effective manner.

The goal is to improve organizational effectiveness, not just get certified. Most
importantly, a unified, strategic, business-and-quality policy signals to all employees
that the main purpose of the ISO 9000 certification is to improve the effectiveness of

the operation, not just achieve certification.

The ISO 9000 QMS Process Model
The manner in which the Standard achieves continual improvement is by means of
its process orientation. The roots of this process are inextricably wound into the

QMS definition.

The characteristics of a QMS in regard to quality include the followingzz
1. The establishment of policy and objectives by an organization to manage
resources (see Appendix A);
2. The assignment of responsibilities and authority to personnel (see Appendix
D);
3. The development of an organizational structure among the personnel (see

Appendix B).

Based on this definition, a graphically demonstration of the functional relationships

between the various parts of a QMS is possible. This concept is shown in Figure 1.5.

2Re: ISO 9000:2000, Clause 3.2.3.
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It indicates the benefits to the enterprise in terms of increased profitability,

productivity, and product performance®.

Although there is little difficulty with the use of the Standard’s sections (instead of
core competencies), the approach seems to need a more extensive, careful set of
reference links to send the reader from one process to another as compared to core
competencies that tend to automatically link functions. But this is more style than

substance.

Regardless of which model is chosen, it always has to be integrated into the flow
support functions such as management review, control of documents, control of
records, control of monitoring and measuring devices, internal audit, and corrective

and preventive action.

It is seen in Figure 1.5 that the Standard has essentially defined a classic engineering
feedback system complete with inputs, outputs, and feedback loops. The inputs of
end-user requirements, quality objectives, and quality management protocols are
framed by the documentation system and transformed by the implementation system
to produce continuously improved processes and projects. These lead to outputs that
include enhanced projects, productivity, profitability, performance, and customer

satisfaction.

In summary, between the Standard’s process model and the operational model—in
concert with the plan-do-check/study-act models—it is possible to graphically
display the most important aspects of the ISO 9001:2000 requirements designed to

create continual improvement.

® Guidance on the Process Approach to Quality Management Systems at http://www.bsi.org.uk/iso-
tc176-sc2.
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Demonstration of effectiveness
5.6: Management review; 8.5.1: Continual improvement
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stewardship management
Q obJe.ctlves Documented 7.0._Prqduct
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Management system lus 8.1, 8.2.3 Taking the
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Representative 8.2.4,8.3
Customer
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Q Policy 8.0:
Authority Measurement,
Communication analysis, and
Planning improvement
Organization
Inputs Project/process Transformations Outputs
end-user
requirements Projects to customers
Profitability
Productivity
Performance

Customer satisfaction

Figure 1.5 Operational model for the ISO 9001:2000 QMS.

1.3 QMS CONTINUAL IMPROVEMENT FRAMEWORK

1.3.1 Continuous/Continual Improvement

It’s established that the QMS should be a blend of business strategy and quality
management (an integrated QMS)—in full conformance with the Standard. This

section creates the implementation framework for the approach.

The ISO 9000:2000 vocabulary specifies quality in operational terms. (The

definitions are normative—they are part of the Standard, not just a guideline). The

definition begins with the word “degree™™.

*1SO 9000:2000: Clause 3.1.1 Quality.
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Degree in the definition implies a scale associated with quality. Quality is not
absolute but relative to what is acceptable from the receiver’s (customer’s)
standpoint. The definition also tells that quality is based upon not only what the
customer needs but also what the customer expects. This is what makes the
fulfillment of quality so difficult—few of the customers really fully know what they
need. Until receiving the result of the contract, it is not really known what the

expectations are, even when there is a specification.

As a result, quality is an iterative process that depends upon specific measurements

but that is always open to improvement.

Thus, when the quality process begins it is meant that high quality is defined as the
ability to meet customer requirements that have been specified quantitatively. For a
construction company, it might mean on-time delivery or to stay in the estimated
budget. All of the requirements must be measurable and addressable in terms of
metrics. Otherwise, an open-ended relationship occurs, and nobody knows when the
job is done and when it is time to get paid—a common problem in contracting for
either a new sun deck for a house or a QMS®. Whatever the metrics are, they must be
subject to analysis and continual improvement. Such metrics form the basis for

enterprisewide quality objectives (Olivier & Paschal, 2001).

Continual Improvement Is Intrinsic Within the Standard
The ability to define a continually improving (C/I) QMS is inherent in the Standard,
and the Standard’s process orientation provides a method to drive the QMS at

whatever rate makes sense for the organization.

Customer-Driven Orientation
The customer orientation of the Standard was introduced at the eight quality

management principles, the first of which is customer focus (where customer refers

® The quality means to the employee are different. (e.g., “Looks perfect, nice shape, good condition,”
“Do it right the first time,” “Project that is workable,” “The way it is supposed to be,” “Get a repeat
contract,” “Make the customer happy,” “Something I would do for myself,” and “Meet customer
specs”).
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to interactions between both internal and external parties). The essence of the
customer specific standard’s clauses deal with communication in regard to meeting
customer requirements, customer feedback, and the enhancement of customer
satisfaction. In this manner, the Standard provides with the platform for a unified
QMS because the Standard’s orientation is thematically aimed at an effective

customer relationship.

Next, it will be demonstrated how the continuous improvement cycle—desired by

both the organization and the customer—is intrinsic within the Standard.

The Cycle of Plan-Do-Check-Act

The inherent continuous/continual improvement properties of the Standard can be
demonstrated if the relationship is indicated between the five operational sections
and their corresponding paragraphs of the Standard and the cycle of plan-do-check-

act as indicated in Figure 1.6.

Plan
53,542,
71,731,751, 8.1

Do
Act 1SO 9001:2000, 4'1’542'2’55411’
; g ‘7‘ | 5.5.1,552.553.6.1,62.63,
T s ssn 64.72.1,7.22.72.3,7.32,7.33
S8 832 74,7.53,7.54,755,7.6

8.2.4,8.5.1

\ Check /
5.6,7.3.5,7.3.6,7.5.2

8.2.1,8.2.2,84

Figure 1.6 ISO 9001:2000 continuous/continual improvement cycle by paragraph.

In this diagram, each of the operational paragraphs is placed in a related category of
the cycle. The exact placement of the elements is subject to conjecture, but what is

important here is that there is an approximate 1:1 correspondence with the paradigm.
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“Plan”. The related Standard paragraphs provide the framework in which top
management:

— places its unified quality/business plans, business development strategies,

— establishes performance metrics,

— and records progress against goals to measure the effectiveness of the QMS.

“Do”. The related Standard paragraphs establish the implementation protocols within

which there is design, construct, and defects maintenance.

“Check”. The related Standard paragraphs provide the mechanisms whereby the
progress is monitored against quality goals so that the entire QMS can be analyzed

and corrected to achieve continual improvement.

“Act”. The related Standard paragraphs establish the methods required to correct
those areas that are out of conformance and to establish long-term preventive action

programs.

There is operational power when all clauses are implemented. Thus, when all
paragraphs of the Standard are implemented, the paradigm ensures that the system
will be documented; that those documents will be used by the employees; and that
there will be adequate measurements made to judge whether or not an effective
performance has been demonstrated against the business/quality objectives.

The continuous improvement cycle can also be demonstrated in specific sections of

the Standard (e.g., Section 7.3: Design and Development, as shown in Figure 1.7).

It is concluded that both a market orientation and the continuous improvement cycle
is inherent within the Standard and as a result it is necessary to respond to every
requirement to ensure that the Standard’s continual improvement integrity is

maintained.
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Plan
7.3.1: Design and development planning
7.3.2: Design and development inputs \
Do

7.3.3: Design and

Act IS0 9001:2000, development outputs

7.3.7: Design changes C/I Design

Check
7.3.4: Design and development review
7.3.5: Design and development verification
7.3.6: Design and development validation

Figure 1.7 Section 7.3: Design and Development—continuous improvement cycle.
1.3.2 Mandatory Documentation Requirements

The creation of a QMS—based on the Standard—requires a fully compliant
documentation system (i.e., a QMS in which each SHALL of the Standard is clearly

documented).

The desire to integrate business and quality objectives, so that they are transparent, is
a repetitive theme throughout the Standard and its associated guidelines (see Figure

1.8)°.

In the ISO 9000:2000 schema, the documents are intended for the following:
— ISO 9004:2000, entitled “Quality Management Systems—Guidelines for
Performance Improvements” is to be used to design the QMS.
— ISO 9001:2000 (Standard), highlighted in the center, is to be used for all
contractual agreements.
— ISO 9000:2000, entitled “Quality Management Systems—Fundamentals
and Vocabulary” is to be used as part guideline and part standard because

the terms and definitions given in the document apply to the Standard.

® The ISO 9000 Family: http://www.iso.ch/iso/en/is09000-14000/understand/selection_use/
selection_use.html



http://www.iso.ch/iso/en/iso9000-14000/understand/
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ISO 9001:2000 and typical ISO 9000:2000 guidelines related to
the international standard

v v v
Selection guidelines Contractual standard Supplementary
and vocabulary guidelines
6 A 4
ISO 9004:2000 ISO 9001:2000
quality Y quality management systems—
management ISO 9000:2000 requirements v
systems— quality Alert: As stated in ISO
guidelines for management 9004:2000, "For the purpose of
performance systems— this International Standard, the ISO 10011-1:1990
improvements fundamentals and terms and definitions given in Part 1: auditing
vocabulary ISO 9000:2000 apply.* plus parts 2 and 3
to be revised to
1ISO 19011

ISO 10015:1999
guidelines for
training

ISO 10013:1995
quality manual
guidelines

ISO 10007:1995
guidelines for
configuration
management

Figure 1.8 A portion of the ISO 9000:2000 Standard’s documentation.

Accreditation Impact on Guidelines

The ISO 9000 family of documents focuses its guidance and requirements on
satisfying the customer, and this motif is exemplified in the guidelines by stipulating
that the organization’s leadership should actually create a customer-oriented
0rganization7. Thus, there is a clear indication of the concept of a unified

business/quality imperative as a prime directive of the Standard’s intent.

To fully appreciate the Standard’s umbrella-documentation complexity, it is
necessary to summarize all of the mandates so that a proper analysis can be achieved.
The requirements are summarized in Table 1.1 (For an illustration of the concept of

tiers, see Figure 2.1)

" Section 1.4 of ISO 9004:2000.
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Table 1.1 Summary of the ISO 9001:2000 Mandatory QMS Documentation

Requirements
2000
Tier Standard’s Standard’s Requirements
Level Clause Related to Documentation
I 42.1b) A quality manual that contains a scope and justified exclusions.
42.1a);53 Documented statements of a quality policy and quality objectives
54.1 ... (separate or in the quality manual)
4.1a) Identification of the processes needed by the QMS and their application
throughout the organization ...(separate or in the quality manual)
4.1b) Determination of the sequence and interaction of such processes ...
(separate or in the quality manual)
422 A description of the interaction between the processes of the QMS ...
(included in the quality manual).
5.6.1 A top-management review of the organization’s QMS at planned intervals
... (tier I record)
II 7.1 The manner in which the organization plans the processes needed for
product realization (quality or control plan)
8.1 The manner in which the organization plans the monitoring, measurement,
analysis, and improvement processes needed (quality or control plan)
4.1 Identify the control of outsourced processes
42.1¢) Documented procedures required by the Standard (contained in either the
quality manual or references to them)
423 1. Control of documents procedure
424 2. Control of records procedure
822 3. Internal audit procedure
8.3 4. Control of nonconforming product procedure
852 5. Corrective action procedure
853 6. Preventive action procedure
I 7.5.1b) Controlled work instructions, where applicable and necessary
All 4.1 A documented QMS
4.2.14d) Additional documents needed by the organization to ensure the effective
planning, operation, and control of its processes (This is the “sleeper”
requirement that drives the creation of a multitude of documents!)
42.1¢) Records required by the standard
ITand | 7.5.1a) Controlled information that describes the characteristics of product, where
v applicable
8.2.2 Planned intervals for the Internal audits
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For QMS documentation structure, a clearly defined and consistent taxonomy is

required that is based upon long-established guidelines on how to propagate technical

information effectively. Accordingly, the taxonomy used here is defined in Table 1.2.

Table 1.2 Taxonomy Used (with Typical Types of Documents Noted)

Document
Tier Terminology Typical Content Typical Record(s)
I Quality manual(same Policies (i.e., response | Management reviews,
definition as Standard) | to SHALLS), process management representative
summaries and memo
interactions,
justification for
exclusions, quality
policy statement
11 Process documents Processes, standard Master document lists, device
(same definition as operating procedures master record, device history
Standard) (SOPs), process flow record, design history files,
charts, quality plans, technical files
control plans
I Procedures (same Work instructions, Quotes, sales orders, travelers
definition as Standard) | work directions, test and routers, inspection and test
plans, calibration and data, certificates of conformance
maintenance plans and analysis
v Forms [see 4.2.1d) of Templates and formats | CAD drawings, corrective and
Standard] onto which drawings, preventive action reports, job
blueprints, labels, test descriptions
plans, and data are
placed
QMS Design Methods

There is a series of ISO 9001:2000 QMS design rules that prescribe methods to

enhance clarity, user friendliness, and compliance. Such methods include the

following:

— The integration of business strategy with quality management;

— The use of the inherent continuous/continual improvement cycle;

— The need for stewardship;

— The development of effective QMS documentation structures;

— The avoidance of paraphrasing;

— The use of different documentation media;
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— The development of prescriptive quality policy statements;

— The SHALL analysis method;

— The quality manual sequence methods;

— The possible quality manual configurations;

— The sector-specific requirements prescribed by ISO 9000 accreditation

boards.

Armed with this set of design rules, it is possible to create an ISO 9001:2000 QMS
that represents the true nature of the organization and supports its competitive

advantage. In that regard, the first set of design rules is presented in Part 2.
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PART 2: QMS DOCUMENTATION DESIGN FOR
CONSTRUCTION COMPANIES

Within this part, QMS documentation design for construction companies in presented
and a four-tier documentation hierarchy as the basis for an effectively documented
QMS is established. The critical role of the quality manual as a key driver to overall
QMS effectiveness is discussed in detail. Then, the lower tier documentation (i.e.,
processes, procedures, forms, records, and other mandatory documents) is addressed
in terms of optimum documentation structure and their specific roles in the QMS

hierarchy.
2.1 QMS DOCUMENTATION

All documentation requirements (SHALLS) are to be addressed to establish the key
components of an effective QMS in terms of the Standard’s documentation
requirements, both from a mandatory basis and an implied overall effective hierarchy
of documentation. Of prime importance are the mandatory documentation
requirements, summarized in this section. These requirements are explicitly required
by the Standard and form the umbrella under which all the other documents are

contained.

To accomplish this, it is necessary first to categorize the several sets of
documentation needed to produce a fully compliant and effective QMS. The four key
sets are as follows:

— The Standard’s mandatory documentation;

— The Standard’s implied documentation;

— The registrar’s required documentation;

— Required regulatory (compliance) documentation.

It is the quality manual, quality objectives, identified processes and their controls,

control plans where applicable, six specific procedures, supplemental documents if
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applicable, work instructions if applicable, and records that are clearly mandatory

hierarchal documents in the Standard.

2.1.1 The Four-Tier Pyramid Concept

A useful icon in an effective documentation structure is to place the four tiers in the

form of a documentation pyramid (see Figure 2.1) (Bradel, 2002).

Corporate manuals

I
Quality
manual
Policies

Management
review records

Divisional manuals

Objectives
Organization Process manuals; fact
Interaction of books; purchasing
processes manuals; training

manuals; design
history files

II
Process documents

Records

at any )
level Standard operating procedures
Quality plans
Master
I manual
Work instructions
Wall reference charts
Lot Instructional computer screens
history Master
records % manual

Form-spec sheets-templates
Drawings-data sheets-blueprints

Figure 2.1 The four-tier operational pyramid concept—ISO 9001:2000 guidelines.

The four tiers can also be described in the form of a table (e.g., see Table 2.1). The
matrix form provides another class of information related to the specific content of a

given tier (Horn, 1994).
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Table 2.1 The Four Suggested Operational Tiers of ISO 9001:2000 Documentation

Tier ISO 9000 Category Content Description Deals with...
I Quality manual A time-independent document describing the | The organization’s
C ; organization’s policies written in response to each SHALL
orporate conformance with the Standard. “
Divisional The “rules of the
1visiona Scope of QMS house”—the methods
Departmental . . used to ensure
Details of exclusions compliance
Documentation of quality policy Definition of
Documentation of quality objectives responsibility
Description of organization
Identification of processes
Description of processes interactions
Inclusion or reference of procedures
II Process documents and Time-dependent documents that describe Purpose—what, when,
high-level procedures either the overall processes of the where, who, and why at a
SOP organization or a combination of process and | high level
§ high-level procedures . .
D | . Flow of information from
epaztmenta operating Enterprise processes area to area, department
procedures Six mandatory procedures to department, building to
. X u o
Business plans P building
ity ol Documents needed to ensure the effective
Quality plans planning, operation, and control of the
processes
Employee handbook
I Lower-level procedural Time-dependent, detailed step-by-step work How one does the job—
documents instructions on how to complete a task (e.g., tells the reader in a step-
Wall ref hart at the operator or bench level)}—sometimes by-step fashion
all reference charts integrated into tier I documents ..
Instructional " Provision of the
nstructional computer Purchasing work instructions necessary data to perform
screens
. . . the tasks
. . Construction work instructions
Work instructions
L Training syllabus
Directions g
v Unfilled-in forms, Generally time-independent documents that The forms used to

graphics, or spec sheets
Templates

Blueprints

Schematics
Specifications

Drawings

specify the data requirements called out in
the various documents and/or specific data
sources, or graphically indicate requirements
or state specifications

Many of the forms are used as records once
they are filled in and filed, although specific
records are required at all levels

Complementary documents to support work
instructions

demonstrate that a
procedure requiring either
data taking or data input
was done

Drawings and/or
specifications used in
manufacturing or
troubleshooting

The templates required to
measure and fabricate
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The four-tier structure provides levels for the type of documents that are usually
encountered. However, some companies have as few as two defined levels and some
as high as six defined levels. The number of levels is irrelevant. What is relevant is
that they are presented in a way that aids the reader to easily navigate throughout the

system.

Linkage is also defined in the Standard in that the quality manual is to either include
the required procedures or reference them'. As a result, the tiers should be clearly

linked so that it is possible to readily navigate throughout the documentation.

The use of a four-tier pyramidal structure for the QMS documentation is
recommended to maximize communication to users. Once the four-tier hierarchy has
been established, the total documentation system tends to behave with a waterfall
effect (i.e., the number of process documents are less than the number of procedural

documents, which in turn are less than the number of forms).
2.1.2 The Documented ISO 9001:2000 QMS

The Standard demands a documented QMS. Within this mandated documentation are
to be found the means to do the followingzz
1. Identify QMS processes;
Determine process sequence and interaction;
Determine operational and monitoring criteria;
Determine operational and monitoring methods;
Monitor processes;
Measure processes;
Analyze processes;

Achieve planned results;

° ® N bk WD

Achieve continual improvement of such processes.

' 1SO 9001:2000, Clause 4.2.2.
21S0 9001:2000, Clause 4.1.



31

So the key is to document these nine mandatory requirements, identified processes.
The answer is to use a tier I document that can be either contained within the quality
manual or referenced to another text from the quality manual. With this assumption
in mind, it is necessary to establish that the following documents are the desired
complete hierarchal set of documents, either defined or implied, in the Standard:

1. A documented quality policy (tier I) (Appendix A);
Documented quality objectives (tier I) (Appendix A);
A documented quality manual (tier I) (Appendix B);
Six specifically defined documented procedures (tier I1I) (Appendix C);

A T

Documents that ensure the effective planning, operation, and control of
processes (this implies):

— Process documents/SOPs/quality plans (tier IT) (Appendix F);

— Procedures/work instructions (tier III) (Appendix C);

— Forms (tier IV) (Appendix E);

6. Records (filled and filed forms that can occur at any tier level).

As indicated in Figure 2.2, once the strategic plan is created and the stewardship
established, the manual is the first critical documentation gate an organization must
pass through to complete their QMS. The manual is also the primary document

requested by the customer/client in their evaluation of your QMS.

It is observed in practice that a fully compliant manual—that reflects both the
personality and technical competence of the organization—significantly enhances the

organization’s competitive position.

The next step requires a careful examination of the Standard’s mandatory QMS

documentation requirements taken stepwise through the four tiers.
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Advance
programs

Maintenance
surveillance

ISO 9001:2000 certification
audit

Document review/
readiness/preassesment

Continual improvement evaluation

Total quality audit training and benchmarking with
quality audits

Lower-tier documents
Work instructions - drawings - forms

Tier I documents
Final process documents and highlevel procedures

Quality manual and system hierarchy
Tier I derived from process analysis and depiction

Stewardships/steering committee
Cross-functional team formation and process analysis and depiction

Strategic plan—requirements analysis derived by ISO 9000 subject-matter experts

Figure 2.2 Typical ISO 9001:2000 certification gates.
2.2 QUALITY MANUAL DESIGN

A quality manual is a document that specifies an organization’s QMS? (see Appendix
B). The Standard further specifies that the quality manual is to include the
following4:

1. The scope of the QMS and details and justification for exclusions;

2. The documented procedures or reference to them;

3. A description of the interaction between the processes.

3 Par. 3.7.4 of ISO 9000:2000.
4 Par. 4.2.2 of ISO 9001:2000.
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Exclusions refer to a statement of non-applicability for a particular clause. The most

common exclusion is Clause 7.3 Design and Development (e.g., a construction

company that erects buildings based on the architect’s design would exclude Section

7.3).

The manual should tell the reader at least the following structural information®:

The number of tiers chosen, their contents, and the method of labeling (see
Figure 2.1);

The method of document-to-document reference, or linkage (e.g., by either
reference numbers in the text or a documentation tree);

Whether the system is hard copy, on electronic media, or a mixture;

The type of documents to be found (e.g., found either in manuals, in online
documentation, by individual copies distributed among employees and/or
locations, or on wall reference charts in which the work instruction is
posted on or near the work station;

How quality management documents (e.g., the manual) are differentiated
from engineering documents (e.g., drawings and schematics);

The identification of processes and the way that they interact,

complemented by a description of their interaction.

Furthermore, it is required to include the scope of the QMS. In this regard, the

quality manual should also include the following:

1.

The documented quality policy and its mandatory requirements (refer to
Par. 5.3 of the Standard);

The quality objectives and its mandatory requirements (refer to Par. 5.4.1 of
the Standard);

The mandatory identification of the core competencies (processes) and how
they are applied (refer to Par. 4.1a of the Standard);

The mandatory description of the interaction between the core

competencies (processes) (refer to Par. 4.2.2 of the Standard).

® IS0 9001:2000, Clause 4.2.2.
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The quality policy could just as readily be a separate document (see Appendix A). In
fact, many organizations place the quality policy statement within the quality manual
and then extract it for purposes of display and ready availability. Either way, the
document is to be controlled, usually by signature and date of the top manager, but it
could also be signed off by the entire executive team and/or the entire set of

employees.

The quality objectives, along with their metrics, are to be placed within the quality
manual for the same ease of distribution and overall visibility. By metric, it is meant
the specific method of measurement (e.g., the ratio of awarded contracts to contracts
awarded to competitors, first pass yields in test, or the percentage of construction
made to schedule divided by total construction). It is not meant by this that the actual

data should be placed in the manual, only the metric.

2.2.1 Manual Objectives

From the perspective of readership, the overall objectives of the manual:

— To clearly describe the organization’s QMS with enough detail to make it
useful for a very wide range of readers;

— To respond to each requirement of the Standard so that the defined system
has the potential to achieve the full benefits of continuous/continual
improvement—intrinsic within the Standard;

— To write the manual from the customer/client’s perspective as the primary

issue for clarity and preciseness.

2.2.2 Strategic Framework for the Manual

The Standard’s imperative is that the manual should integrate enterprise strategy with

quality management. It is accomplished by top management when it establishes

quality policies and quality objectives that include the total organization’s functions.
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The blending of quantitative marketing objectives and financial metrics into the
business/quality objectives creates a manual that unifies business and quality
strategies into one. In this manner the manual becomes the organization’s repository

of operational knowledge that can form the basis of a learning organization.

Top executives are often concerned about the visibility of business metrics such as
profit and loss statements and balance sheets. Such proprietary information need not
be detailed within the manual. For example, marketing strategies, cash flow, and
profit and loss information are readily placed in a separate business plan that is then
referenced in the manual. The concern is with process so what is most important is
that there exists an effective protocol that stipulates how marketing strategies are to
be developed, how cash flow is to be measured and controlled, and how profit and
loss information is to be used to improve the operation’s corrective and preventive

action programs.

Manual’s Value Within the QMS

— A QMS based upon a manual that is fully responsive to the Standard results
in a strategic declaration of the organization’s quality and technical
competence as stated in the manual in the form of prescriptive quality
policy statements.

— In opposition to a fully responsive QMS, a paraphrased set of quality
policy statements results in a less than effective QMS—by paraphrased, it is
meant a playback of the Standard’s descriptive requirements in the
manual—as opposed to prescriptive statements that indicate the methods
used to actually conform to the Standard. Paraphrased manuals lack so
much useful information about the organization that they are often simply

ignored as a key document to review during internal quality audits.

Cross-Functional Manual Action Teams
Most importantly, to produce an effective quality manual each section is to be
written by an author who has the most operational experience within that area (e.g., a

technical or operational expert).
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2.2.3 SHALL Analysis

It is common to write manuals in a sequenced form that corresponds directly to the
Standard’s sections and clauses (i.e., a manual with eight main sections and an
appendix). The entire paragraph labels that deal with Sections 4 through 8, five major
sections in the Standard, which contain approximately 364 descriptive requirements
in the form of either explicitly stated or implicitly directed SHALLS, use the same
nomenclature as the Standard so that there is a one-to-one correlation between the
Standard’s structure and the quality manual’s structure (see Appendix B):

— Cover pages/table of contents/document control;

— Section 1—History of the Enterprise;

— Section 2—Scope of the QMS Certification;

— Section 3—Quality Policy Statement;

— Section 4—Quality Management System,;

— Section 5—Management Responsibility;

— Section 6—Resource Management;

— Section 7—Product Realization;

— Section 8—Measurement, Analysis, and Improvement;

— Appendixes.

2.2.4 Concomitance

Each SHALL denotes a specific requirement of the Standard. The requirements are
often linked in such a way that they are associated (reciprocal, canonical)
requirements. This associative characteristic of the clauses is defined as concomitant
relationships. As a result, if any one SHALL is not adequately addressed, there is an
impact on other sections of the Standard because each SHALL is a part of the

Standard’s overall fabric.
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2.2.5 Appropriate Detail Level

Although the level of detail varies widely with quality policy statements, what is of
prime importance is that enough detail be available so that the reader can use the
described rules and methods to intelligently make business decisions that impact

their organization.

An ISO 9000—Certified Vendor

Every day construction companies’ procurement and quality personnel make joint
decisions on whether to add a new key vendor to their approved supplier list. In those
cases where the new supplier is ISO 9000—certified, one of the decisions that can be
made is to avoid the expense of a vendor audit and rely on the depth and scope of the
supplier’s quality manual for the decision on whether to add the vendor to the
approved supplier list (ASL). A carefully determined level of detail in a quality
policy statement can be an appropriate way to decide on the effectiveness of the

statement.

Example —On Work Environment Of The Construction Site

First Statement The following is a broadly stated quality policy statement in partial

response to 6.4: Work Environment: “All XYZ Corporation employees shall comply

with work environment procedures.”

Second Statement This is also a quality policy statement on the same subject, but it is

definitive: “All XYZ Corporation employees wear safety helmets and ear plugs
before entering designated construction areas, as required (Re: EC Work Instruction

6.4.01).”

Example Analysis The first statement is a philosophical directive equivalent to

reading back (or paraphrasing) the Standard. It uses the future tense, so it is not clear
that the rule is actually in place yet. It is a common paraphrasing technique that

deflates the effectiveness of the Standard. The second statement is in the present
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tense and has sufficient detail to be clear to anyone reading it that this is what the

organization requires—and it can be readily audited.

A slightly modified journalistic formula of who, what, where, when, how, and why is
a suggested rule to keep in mind while writing quality policy statements. The five Ws
and an H” as follows:

— Who = responsibility and authority

— What = the activity

— Where = location of activity

— When= frequency of activity

—  Why = objective

— How = method used

The more the five Ws and an H are defined, the clearer the quality policy statement
becomes. The clearer the quality policy statement is, the higher will be the rate of

information within the enterprise.

A quality policy statement should be as follows:
— A prescriptive response to every SHALL in the Standard;
— Present tense as opposed to future tense;
— Clearly expressed in simple declarative prose;
— Not paraphrased;
— Of whatever length and detail is necessary to define the organization’s rules

and methods.

2.2.6 Quality Manual Sequences

The actual structure of the manual depends on the nature of the enterprise and the
manner in which is intended to propagate information within the QMS. There are
basic configurations for the manual that are compliant with the Standard’s

requirements:
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1. Direct sequence based on the Standard’s sequence (i.e., Sections 4.0, 5.0, 6.0,
7.0, and 8.0) is compliant.

2. The cycle sequence (i.e., plan, do, check, act) is compliant.

3. Operational cycle sequence (e.g., tendering, design, engineering, construction
control, purchasing, test, customer service—here again the direct sequence,

especially Section 7.0, approximates this sequence) is compliant.

Table 2.2 Comparison of Quality Manual Content Attributes

Attributes Direct Sequence Cycle Operational Cycle
Linkage to Standard’s clauses Excellent Good Fair
Clarity of operational orientation Excellent Good Excellent
Continuous improvement cycle Excellent Excellent Fair
Coverage of support functions Excellent Excellent Fair
Core competency clarity Excellent Good Fair
Ease of auditing to Standard’s clauses Excellent Good Fair
Overall Excellent Good Fair
Direct ISO 9001:2000 Cycle Operational
sequence sequence Cycle sequence
Section Act 7.5.4
8.0 8.2.3
Section Check 7.5.5
7.0 5.6
Section Do — Construction
6.0 4.1 7.5.2
Section Plan — Purchasing
5.0 4.2.1(a) 7.4
4.2.2(a) -
Section 53 — 7.0
4.0 542
QMS 7.1 ]
52
7.2.1
7.2.2 ||
7.2.3

Figure 2.3 Diagram of quality manual potential sequences.
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The comparative analysis for the sequences is characterized in Table 2.2 and

diagrammed in Figure 2.3.

As a result, the direct sequence seems to be the best in hand for now and it provides a

landscape that is unlimited in regard to core competency expression.

2.2.7 Manual Configurations

Regardless of which format is chosen for the manual’s sections—direct sequence, the
cycle, or operational cycle sequence—there are effectively only two unique ways to
design the manual’s configuration:
1. Model [—stand-alone document that deals only with policy, scope, justified
exclusions, the interaction between processes, and references to procedures;
2. Model II—integrated document that contains both policy, justified

exclusions, the interaction between processes, and the procedures.

The Stand-Alone Configuration—Model I
The stand-alone manual clearly references each lower tier document that it directly
effects (e.g., the manual’s Section 8.5.2: Corrective Action would send the reader to

an SOP entitled “Corrective Action Procedure.” (Guidance on this subject is found in

ISO 10013, “Guidelines for Developing Quality Manuals.”)

The Integrated Manual Configuration—Model 11
In an integrated manual, the quality policy statements and the lower tier
documents—especially tier II—all appear in the same document. In practice, in

smaller companies, the manual and the set of SOPs are often distributed together.

2.2.8 Multidivisional Manuals

In very large organizations with multidivisional requirements, each division responds

in kind to the various corporate quality policy statements in order to form a cohesive

and coherent body of corporate knowledge. Each division also shares the top-most
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level II documents (e.g., document control procedures, corrective and preventive
action procedures, internal audit programs, and training manuals). Tier III and tier [V

documents are designed expressly for use by a given division.

Table 2.3 Comparison of Corporate Versus Divisional Manuals

Subject Corporate Manual Divisional Manual

5.6: Discusses the quarterly Discusses the monthly divisional
Management management review held at the management review that feeds the
Review corporate offices with divisional corporate quarterly review

managers present . o
g p Also discusses the divisional preparatory

Describes the various corporate meetings held locally prior to the monthly
preparatory meetings that take review
place prior to the quarterly review
4.1: General Describes the entire QMS and Describes the response to the CSOPs via
QMS references corporate standard divisional work instructions (DWIs)
Requirements operating procedures (CSOPs) or Describes specific interface functions with
corporate process documents corporate and other divisions
(CPDs)

Divisional SOPs or process documents are
Discusses the various ways that optional and are generally redundant

the divisions interface with both
the corporate office and other

divisions
7.2: Customer- | Describes the highest level Describes the method used at the divisional
Related business development policies and | level to meet the corporate business
Processes methods development policies.
References the corporate business | Describes the response to the corporate
development process manual business development process by means of
DWIs.

2.2.9 Potential Manual Readership

Of all the ISO 9000 documents, it must appeal to the widest set of readers. As a
result, the purpose of the manual must be carefully couched in terms of its users. The

potential readers of the manual are classified in Table 2.4.

The potential readership for the manual is extremely diverse and must comply with

an ever-expanding set of user needs.
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Table 2.4 Classification of Potential Manual Readers

Potential
Readers Includes Reader Decision Needs
Customers/ Executives To audit or not to audit
;E:tr;fr/s Quality assurance managers To buy or not to buy
Operations managers To invest or not to invest
Sales representatives Initially based on the scope and completeness
Investors of the quality manual
Interdivisional organizations
Employees Executives Is the organization really committed to

Managers at all levels
Architects

Engineers
Supervisors
Technicians
Assemblers

Buyers

Internal quality auditors

quality?
How can I participate?
What is expected of me as a quality person?

What are the quality rules of the house?

Sub-suppliers

Subcontractors
Vendors

Interdivisional organizations

What level of quality is required?
How will I be measured?
What type of supplier audit can I expect?

Will I be rewarded for my work?

Third-party ISO
9000 evaluators

Assessors
Registrars
Accreditation boards

Third-party experts

Degree of compliance to SHALLS
Dedication of top management

Potential for continual improvement and
effectiveness of the quality system

The extent to which quantitative methods are
used to measure effectiveness

2.3 PROCESS DOCUMENT DESIGN

The tier I document is expressed in many different ways, all of which are identical.

For example:

— SOP;

— Process document;
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— Hub document;
— Quality-assurance procedure;

— Quality or control plan.

The process document describes the time-dependent behavior of the system after it
has been defined in terms of quality policy statements. It is actually the first
document that should be drafted prior to any other, including the quality manual (or

alternately, the quality policy manual or quality system manual).

Development of Processes

The business process discussion is a part of the manual because a description of the
interaction between the processes is required to be within the manual. The sequence
and interaction of the processes are identified in terms of the input and output

activities in that the output of one phase becomes the input to the next phase.

There is no specific way to write the document, and here it will be demonstrated by
two methods that can be used to compose the initial draft:

— aprocess table approach; for example the Steward of the related part brings
his team together and creates a department-to-department process document
that carefully maps the interfaces or “hand-offs” from one department to
another

— a cyclic flow chart approach; the Steward for the related part brings the
executive group together and creates a cyclic flow chart to diagram the

entire development process

Process Document Application
Another application of the recommended process document in QMS structures is
illustrated in Figure 2.4. In this figure, each circle directly attached to the executive

process represents a process document, including the executive process itself.
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Business
development
process

< Specifications

< Returns

Customer
relations
process

Executive
process

Design
process

Customer

Installs >
Delivery >

Construction
process

Figure 2.4 Organizational business process.

For example, the engineering design process document would send the reader to such
procedures as reinforced concrete design guidelines, mechanical installation design
guidelines, engineering document control, engineering standards, and design

transfers to construction.

In this manner, there is a clearly established link between the quality manual
prescriptive quality policy statements, the organization’s core competencies

expressed as process documents, and the procedural documentation.

2.3.1 The Tier 11

With reference to ISO 9000:2000, Par. 3.4.5, a procedure is a document that informs
how to accomplish either an activity or a process. In other words, if a process
document is to be created, the document is called a procedure. The common
terminology ranges from standard operating procedure, to quality systems procedure,

to quality-assurance procedure.

Explicitly, a process document is not a mandatory document. Implicitly, it can be—if

it is in the form of a procedure that is required. For example, the audit process could
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be documented in the form of a SOP that would then be mandatory because an audit

procedure is mandatory.

With reference to ISO 9000:2000, Par. 3.7.5, a quality plan tells you that
procedure(s) and resources are required by those who do work, regardless of the type
of work that has to be done. It has inputs (procedures, resources, people),
transformations (inputs applied and changed), and outputs (projects, buildings,
processes, contracts). As a result, quality plans are really process documents. The
terminology used includes quality-assurance plan, construction control plan, and
design control plan. Work orders are sometimes in the form of a quality plan. This is

why the requirements for plans are placed under the category tier II documents in
Table 1.1.

It is important to realize that none of the formats are final. They are simply
convenient templates to use to increase information flow. That is the sole purpose of
the taxonomy—to make the tasks easier to follow and understand. It is free to
innovate to suit the purposes. Tier II and tier III formats are often mixed together. If

it works, it is possible to use it.

2.3.2 Quality Plans—Optional

The optional requirement for quality plans is stated as a note in ISO 9001:2000, 7.1:

Planning of Product Realization.

The quality plan is termed as optional because the Standard uses the term as a note

and notes are informative (guideline) as opposed to normative (required).

Quality or control plans are useful in all types of organizations. Table 2.5 is the first
page of a quality plan that could be used for a general contractor. Documentation

requirements are separated into operational and quality-control references.
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Table 2.5 Quality Control Plan for the New Construction Project (Sample Page)

On-Site Activity

(Refer to Project
Management Operational | Quality and Safety QC Documents/
Stage Step | Procedures) Documents | Control Activities Standards
I. Job files 1.0 Set up site office Project Site preparation Site preparation
Files (Appendix F) management checklist
procedures
stage 11
2.0 Superintendent
files
3.0 Prepare for
receipt of contract
II. Mobiliza- | 1.0 Develop site Project Site preparation Site preparation
tion and start utilization plan and management | Post Occupational checklist Form
up mobilize temporary procedures Health and Safety S.3.4
facilities stage [V Association (OHSA)
poster
Hard hat required sign
Location of MSDS
sheets
2.0 Post required signs
3.0 Review building
requirements
4.0 Establish charge
accounts
5.0 Arrange for
equipment
delivery
6.0 Establish safety Hazard communication | See Appendix S:
procedures engineering Safety Reports
MSDS sheets and Forms in the
Company safety Project
program Management
OSHA form no.200 Procedure
First-aid equipment.
Protective gear
GFI protection
requirements
7.0 Complete site checklist: | SITEPREP
Company policy Form R.8
Safety program
Substance abuse
program
Hazard communication
program
8.0 Prepare access to job NSC change | Crossing required Railroad rules
site order
III Design 1.0 Subcontractors provide | Final design | Design package Plans and specs
and applicable drawings package reviewed by
engineering engineering
2.0 Survey and stake Plans Check for accuracy of | Owner bench
out areas the layout marks and
Field notes baselines are
used
3.0 Locate structures Plans Check for accuracy of

and lines

the layout
Field notes
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2.3.3 Process Flow Charts

A flow chart without reference to associated documents is only half the story. Also,
not all information can be readily placed in a flow chart without obscuring its clarity.
As a result, there is always room for supplemental text and complementary tables
(e.g., lists of document numbers, forms to be used, and special instructions to the
user).
— Primary information—most importantly, if a flow chart is chosen as the
means of communication, it should be the primary source of information.
Flow charts can be used successfully in both the manual and in lower tier
documents. Flow charts are an excellent technique to use to describe both
process and the interaction of processes.
— The combination of a supplemental text and a flow chart form the

informational document.

2.4 PROCEDURE DESIGN

Due to Par. 4.2.1(c) of the Standard, there are certain documented procedures that are
clearly required as part of the QMS (see Appendix C). However, only six are
stipulated:

1. Control of documents (Par. 4.2.3);
Control of records (Par. 4.2.4);
Internal audit (Par. 8.2.2);
Control of nonconforming product (Par. 8.3);

Corrective action (Par. 8.5.2);

A i

Preventive action (Par. 8.5.3).

The rest is up to the organization if more procedures are necessary. However, it is
clear that more documented procedures are needed just to put the tier Il requirements

somewhere.
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If the sector-specific requirements (e.g., constructional requirements) are to be
included, it is important not only to adopt the ISO 9001:2000 process structure but to

continue to expand clauses to cover sector-specific mandatory conditions.

2.4.1 The Special Case of Work Instructions—Optional

Par. 7.5.1(b) of the Standard conditionally calls for work instructions as part of the
QMS (see Appendix C). They are to be available as applicable and as necessary.

A good work instruction is a type of document that is kept at the workbench level
and used in day-to-day operations. The document is designed for and generally used

by an individual worker, in a work center, working on a very specific task.

2.5 FORMS AND THE CONTROL OF RECORDS

Forms/formats represent tier IV of the documentation pyramid (see Appendix E).
They are essentially templates within which data/information is deposited for
analytical or informational purposes. When a form is filled in with data and signed

and dated by the observer and filed away for a specific period, it is termed a record.

Records are basically historical documents and are part of the analytical linkage that
forms an information context in parallel with the operational process. The Standard
in 4.2.3: Control of Documents reminds that records are to be controlled and that

they form a unique category of documentation.

It is unnecessary to create documents so that every tier is covered. If it is required to
go from the manual to a form (e.g., the format for management reviews), it has to be

done. It is not necessary to create an SOP and a work instruction to get to that form.

Par. 4.2.1(e) of the Standard is very clear about records as mandatory documents.
Appendix B of the ISO Guidance on the Documentation Requirements of ISO

9001:2000 provides a list of such records. The required records are given in a



49

descriptive manner, and it is up to the organization to clearly define which specific

records are to be kept.

A record is basically a historical document that contains information that is worth
keeping for some time. They are usually filled-in forms, but they can be in the form

of memoranda, reports, or e-mails.

The Standard’s vocabulary requires that a record should contain useful information
that either lists achieved results or provides evidence that some operational activity

was performed.

To create a meaningful set of records requires that not just use the category
construction records, but to define construction records explicitly (e.g., purchase
orders, construction drawing changes, application changes). We also specify where
they are kept (e.g., maintained in the construction files cabinet). Further, it has to be
specified who maintains the records (e.g., maintenance of the records is by the
construction administrative supervisor). In addition, it has to be specified retention
time (e.g., all records are kept for the current year plus 2 years). Finally, it has to be
specified who can destroy records (e.g., records cannot be destroyed without the
direct approval of the controller). It is usually best to avoid specifying the exact
nature of record disposal and state that it is at the discretion of top management (e.g.,

the controller).

2.6 OTHER MANDATORY DOCUMENTS

It is possible to list the mandatory organizational requirements as:

- Mandatory Requirements from the Registrar

The registrar requires that the employee certification scope has to be defined because
this is one of the parameters used to calculate how many assessors are required for
how many days to effectively complete a certification assessment. The assessors
need to know exactly how the personnel are distributed over what areas of the

facility as a function of departmental activities. A common and effective way to do
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this task is by means of an organizational chart or an equivalent table (see Appendix
B).

- Responsibility and Authority Required by the Standard

Clause 5.5.1 of the Standard mandates that responsibility and authority within the
organization must be defined clearly and such information has to be propagated
throughout the organization. At a typical organizational chart all levels of the
organization are to be defined. Quite often, the charts are found as an appendix to the
main body of the manual. The actual names of employees are not required.

- Job Descriptions

Job descriptions can also be used and they should clearly indicate the requirements
for education, necessary skills, acquired training, and related experience to the

degree required for a given employee position or title (see Appendix D).

2.6.1 Nonmandatory Sensible Requirements

The charge to the authors to create a reasonable volume of documents and to keep
the corporate economics in mind is expressed in Par. 4.2.1: General of the Standard

as note 2 and is therefore not mandatory but is to be considered a guideline.

At issue here is the tendency to overwrite—usually a good 40% more than is
necessary for an effective presentation. It usually takes a few years after certification
to streamline the system. Typical forms of redundancy include the following:
— Policy statements in the quality manual repeated in the tier II and tier III
documents;
— Tier III documents that repeat the same procedures as the tier Il documents;
— Flow charts with associated text pages that state the same information;
— Master lists repeated in labeled text in procedures such as a master records
list with a list of records repeated in a procedure. One or the other is

sufficient as long as all the necessary record requirements are met.
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PART 3: QMS IMPLEMENTATION

Within this part, QMS implementation is developed and organizational issues in
regard to leadership, QMS planning, documentation implementation, and the impact

of carefully planned internal audits is discussed.
3.1 THE QUALITY MANUAL SCOPE OF EFFORT

A considerable effort is required by top management to produce a stand-alone ISO
9001:2000 sequenced manual that integrates business strategy with quality
management. It is an iterative activity that peaks approximately one-third of the way
into the process and then requires some level of maintenance up to the certification
assessment. After certification, maintenance is normally required prior to a
surveillance assessment and when the organizational and operational structure makes
significant changes.
To some degree the number of hours required can be estimated to create a fully
compliant manual if it is assumed there are the following:
— A process construction;
— A staff of 100 employees—20% of which are managers and construction
supervisors;
— A quality-assurance department;
— A management representative who is also a full-time manager;
— A full-time clerical support;
— A part-time consultant (approximately 25% of the time on site during the
pre-certification effort);
— A training program that includes documentation-writing skills for some
employees;
— A documentation system that already exists in the form of some basic work
instructions and operational formats;
— A plan that shows that the designated employees write, edit, and research

for three hours for every hour that the consultant had been on site.



Table 3.1 XYZ Corporation’s Quality Policy Manual Timeline

Manual Phases Scheduled Months for Actions in Gray

Months from kick-off 1 2 3 4 5 6 7 8 9 10 | 11 | 12 cert

Initial drafts due

First draft review

Final draft review

First master published

Master review after
continuous improvement
audit

Master review after
readiness assessment

Master review after
certification audit

Total writer/editor/
research days

ISO management 32 |8 8 4 2 2 2 8 2
representative

Technical writer 40 |16 | 4 2 2 2 |4 |2
Clerical 40 |16 | 8 4 4 2 |8 |2
ISO administration 32 |88 |40 | 16 8 8 6 |20 |6
subtotals (hrs)

General manager 8 4 2 1 1 1 1 1 1
Engineering manager 12 |6 3 2 1 1 1 1 1
Construction manager 12 |8 4 |2 1 1 1 1 1
Purchasing manager 8 4 2 1 1 1 1 1 1
QA manager 16 |12 |8 6 4 2 1 4 2
Development manager 8 4 2 1 1 1 1 1 1
HR manager 8 4 2 1 1 1 1 1 1
Finance manager 4 2 1 1 1 1 1 1 1
Supervisors 16 | 4 1 1 1 1 1
GM & staff subtotals (hrs) | 76 | 44 | 40 | 19 12 10 9 12 | 10
Grand total (hrs) 108 | 132 | 80 | 35 20 18 15 |32 | 16

Grand total of hours = 448 employee hours

ISO administration = approximately 27 days
Approximately = 56 employee days

GM and staff = 232 hours = approximately 29 days
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The estimate scales with size and project complexity, so plus 50% and minus 20% is

possible. Table 3.1 illustrates a typical scenario and plan for the manual.

As indicated in Table 3.1, to create a manual of approximately 50 pages requires a
considerable effort of the entire staff— the time to certification assessment is 12
months from the program kickoff date, approximately 56 employee days. The effort
includes team meetings and considerable dialogue. This estimate assumes that the

development of processes has been completed before work begins on the manual.

As indicated, the load is greatest on quality assurance because it had been assumed
that at least internal quality audits and metrology have been assigned to that group,

along with inspection and testing.

The result of such an effort is a manual that makes sense to all of its readers and
propagates a favorable impression of the organization both from a strategic and

technical standpoint.

3.2 QUALITY MANUAL ISSUES

Quality manual issues are evaluated in two sub-topics, hard-copy manual issues and

online-manual issues.

3.2.1 Hard-Copy Manual Issues

Manual Control

In practice, a pure hard-copy system is the most expensive and time consuming to
maintain, and it is best to limit the number of controlled manuals to essential
personnel [e.g., document owner (often the site manager), ISO 9000 management

representative, and the registrar].

Uncontrolled copies usually need to be released by the owner. However, the manual

should have some sort of disclaimer (e.g., “The contents of this uncontrolled manual
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may not be at the latest revision level”). Because the manual is usually revised on the
average of about twice a year (e.g., after a surveillance assessment and after
organizational changes), the currency of the document is not a big issue and

uncontrolled copies are not really a concern.

Manual Revisions

It is important to minimize the number of times per year that changes are made to the
manual to minimize printing costs. Such costs can be very significant when you
consider the cost of labor and distribution control. It is best to collect minor changes
and do a rewrite periodically unless there has been some major action taken (e.g.,
reorganization, third party audit that resulted in non-conformances,

merger/acquisition activities, or a business scope upgrade).

Manual Distribution
The creation and distribution of the manual must comply with the requirements of

Element 4.2.3: Control of Documents of the Standard.

3.2.2 Online Manual Issues

With the advent of enhanced information technology networks, many organizations
are either already networked or plan to be in the near future. Any move to place the
manual online will have an immediate impact in the ease of control. It is common to

find both the certificates of registration and the manual on an organization’s website.

However, as the manual serves as an excellent marketing tool, there is still a need to
produce uncontrolled hard copies. In other words, an online manual tends to always
end up a mix of electronic and hard-copy media. This is often true for the entire
documentation system because drawings, blueprints, schematics, data sheets, and
construction tags, for example, tend to remain as hard copy, especially in smaller
companies. Larger companies tend to favor more electronic files via scanned

documents, but this requires an extensive and sophisticated computer system.
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Key Factors

The decision to go online involves the solution of a number of critical factors. A few

examples of some key factors include the following:

Sructured hypertext: The use of hypertext alone will not guarantee an
effective system unless the entire documentation structure is logically
designed on the basis of hierarchal need. The online manual’s cover page is
an excellent location to place hyperlinks, not only to the manual’s sections,
but to the master lists for all the tiers.

Available expertise: Even if the choice is made to go with off-the-shelf
quality management system software, it is necessary to have someone on
board who is a computer expert, in conjunction with a dynamic training
program.

Training issues: The moment the decision is made to go online, the training
must begin immediately. Online systems require far more training than
hard-copy systems.

Projection systems: To avoid an unacceptable level of dropped hard copy in
an online system (e.g., for meetings or training sessions), it is advisable to

install projection systems that are driven by the computers.

3.3 HUB DOCUMENTS

A handy universal bucket (hub) document is a center of information flow. The

manual need only reference this one document in each major clause and the hub

document will then take the reader to the appropriate supplementary lower tier

documents.

System can be simplified and made more user-friendly without compromising the

system’s basic integrity. For example, an alternative method of display would be by

means of a documentation tree (see Figure 3.1).
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Figure 3.1 Hub documentation linkage tree (simplified).

Statistical manual

— In most cases, there is only one hub document per major clause (e.g.,

Clause 6.2: Human Resources Process Manual).

— Several hub documents are used within a section when they either represent

unique processes or require a summary statement (e.g., the business plan is

a partial response to all of Section 5.0 and is a hub document because of its

scope and multiple topics).

— A project realization manual is used in Section 7.0 as a hub document to

contain the various procedural requirements for the construction process.

— Hub documents are invariably very high level process or standard operating

procedural documents, including quality and control plans.
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3.4 LEADERSHIP

Clearly, the QMS needs an organizational home'. It requires the following:
— Ownership and oversight by top management;
— A way to be created, controlled, and revised;
— Acceptance by all users;

— Evidence that it is worthwhile.

For most users, the QMS is something that suddenly appears and is overwhelming
with its unaccustomed vocabulary and demands. As a result, it is important to create
a documentation system that

— Is worth reading;

— Contains phraseology familiar to the construction industry;

— Is relatively easy to work with (user friendly);

— Truly represents the policies, processes, procedures, and formats of the

organization.

For example, in the case of the manual, the manual is actually distributed in such a
way that all QMS users can obtain a copy if they so desire. A document that states
the strategic position of the enterprise should not be considered as non-appropriate
for the average user to read. Par. 5.5.3: Internal communication of the Standard
requires that top management ensures that appropriate communication processes be

established within the enterprise to alert users on the effectiveness of the QMS.

There is an effective way to ensure that the manual is compliant and distributed
appropriately and represents the organization’s personality. This is to assign various
staff members (stewards) with specific sections of the Standard so that they are
responsible for the documentation, implementation, and demonstration of

effectiveness of each ISO 9000 clause down through all operating levels of the

! Many companies prefer to use other terms such as champion rather than steward. Terms such as
process champion and subprocess champion are used.
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system. The stewards may take on roles such as process steward, sub-process
steward, and section steward. This approach is important because the Standard
requires that quality objectives be established at relevant functions and levels within

the organization (Par. 5.4.1: Quality Objectives).

As a result, it is not just that top management establishes quality objectives, but that

operational areas also establish objectives that support the top level objectives.

At the 90% point, the QMS is fully operational and ready for fine tuning. However,
the fine-tuning process is never ending, so it is best to follow the rule of diminishing
returns. When this behavior is obtained, the QMS needs to be shaken periodically to
see what falls out, and that is done through the internal audit process. That is what
“taking the temperature” is all about. It is the essence of Section 8 in the Standard,
which contains, for example, both the internal audit and corrective and preventive

action.

3.4.1 The Stewards Take The Temperature

The key to a successful QMS—one that helps to achieve the quality goals and
objectives—is the ability to measure either the progress against those goals and
objectives or the lack thereof! Someone has to be responsible for this task. In Table
3.2, the cycle of plan-do-check-act is used to create a quantitative matrix for this

measurement purpose.

A key duty of the steward is to input the scorecard. The scorecard is kept up to date
weekly by the ISO 9000 management representative based on inputs from the

stewards.
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Table 3.2 Taking Corporation’s Temperature—ISO 9001:2000 Readiness Chart

improvement

gtlemen ts Relative Percentage (%)
Month Mar | June | July | Aug | Sept | Oct Nov | Dec
w2
s | z
: |2
: |5 £ g
A g £l . §| s
¢ | g R E| £
g |% = g | E 5| ¥
2| £ (= 1 < | B gl S
S = |= & | 2= v | =
= EI1BE| E| E| 2| &| %
5| &|<E| 2| &| EE| £| £
H - | == - ] £ 2 ] ] L . .
5 2 |8= g g 88 ‘B0 ‘5o | Activities Where Points Will
Goal S ElES | & S| E2| & | & | ComeFrom
Plan—
executive
Management reviews 30 50 50 60 2 Management reviews (15)
Quality manual 5 70 80 85 Readiness audit
Objectives metrics 30 50 60 70 Quantitative analysis
Demonstration of 5 50 55 60 Full corrective and preventive
effectiveness action with customer complaints
Do—
operational
Process documents 5 60 65 75 Complete development
Procedural documents | 30 40 50 55 Readiness audit
Format documents 30 50 60 70 Construction, test
Implementation 30 40 50 55 Engineering, Development
Master records lists 5 30 50 70 Construction, test
Master documents 5 30 50 60 Construction, Development
lists
Approved vendor lists | 5 30 70 75 Purchasing, engineering
Master calibration 5 30 50 50 Internal calibrations
lists
Training program 30 40 50 55 Construction, Development
Check—
internal
Customer satisfaction | 30 50 60 65 Survey analysis
Quality audits 5 30 50 60 5 points each
Verification process 30 50 80 85 Readiness audit
and project
Act—
effectiveness
Data analysis 5 35 50 70 Complete intranet
Corrective actions 5 40 50 65 Analyze
Preventive actions 5 40 60 60 Make a list
Customer complaints 30 50 60 65 Analyze
Continual 30 50 60 65 Trending

Note: 90% implies readiness for the initial assessment.
Guide: startup required = 5%; a clear base exists = 30%; mid-game to ISO readiness = 35-70%; endgame =75—
85%; ready for initial assessment = 90%.

The Standard lists a number of directives that can be used to create a matrix that

defines stewardship. The essential role of a steward is to ensure that the QMS

contains:

— An effective and visible quality policy statement;
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— A program management plan to guide the team’s activities;

— A controlled documentation system;

— A set of quality objective metrics and goals at all levels of the organization
that includes customer satisfaction metrics;

— A clearly defined set of team responsibilities and authority to document,
implement, and demonstrate the effectiveness of the QMS via verification
and validation analysis;

— Clear channels of communication to all groups involved in the creation
process;

— Documented appointment of an ISO 9000 management representative;

— A dynamic presentation role in the top management reviews to clearly

define the status of the QMS creation process for the steward’s team.

Steward’s Information Objectives With regard to communication, each steward

ensures the following of their channels of information:

— There is a technical correlation from quality policy statement down to the
lowest documentation levels.

— There is an effective link between each quality policy statement and the
lower tier documents.

— The entire documentation system is complete.

— The documented system is completely implemented.

— The channel is helping to achieve the quality objectives.

— The continual improvement programs are effective.

3.4.2 Team Leaders

It is customary for the stewards to assign cross-functional teams to handle the more
broad reaching requirements that touch several operational areas. The leader for such
a group is sometimes called the team leader and for more complex activities can hold

the title of program or project manager. Their responsibility is to ensure that specific
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cross-functional programs are effectively managed. Such programs include the
following:

— IS0 9000 management representative: usually the quality-assurance

manager, if such a position exists. Often found to be the president or head
of operations when the QA function is not formally designated. Lower level
employees are sometimes used with a dotted line authority to the top
manager.

— Total audits manager: usually led by the QA manager if the function exists,

otherwise stewarded by another manager (e.g., controller, head of
operations, director of safety). Refer to Clause 8.2.2: Internal Audit.

— Training manager: usually performed by the human-resources manager if

that function exists, and, if not, it can be shared by all local area managers
(e.g., all department heads are responsible for the training and

documentation of their staffs). Refer to Clause 6.2: Human Resources.

These assignments can take many forms. Preferably an effort has to be made to
evenly distribute the stewardship responsibilities among top management.
Unfortunately, it often happens that operations and quality assurance end up with an
inordinate level of activity compared to the other departments. This type of situation
is to be avoided when possible, as everyone in the company is usually already

overloaded.

Cross-Functional Team Organization

Each organization should structure their teams in a way that best fits their purpose. It
is helpful when design and construction teams form. Impressive action team awards
and plaques are used to create the ownership required in response to the tremendous
efforts put out by the teams. The results in bottom-line dollars saved are quite
remarkable and over 5 to 10 years can be in the billions of dollars for multibillion

dollar companies (Defeo, 2001).
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Organizations Without Explicit Design or Quality- Assurance Functions

For those organizations without an explicit design or quality-assurance department,
both teams would be led by the construction manager. The engineering team would
focus on process and civil engineering themes that, although they do not include

design, still require engineering discipline.

In this case, the prescriptive response would be like this:

7.3 Design and development exclusion: The organization does not design and
develop its projects but receives this information in the form of a construction release
package from its customers. The construction release includes the bill of quantities,
printed design and application drawings, engineering change orders, and test
procedures. The organization is required to obtain authorization from its customers
for any changes that affect form, fit, function, reliability, safety, or other regulatory

or statutory requirements.

Team Effectiveness

There is an open need for cross-functional teams in the effective implementation of
the Standard so that the quality improvement team (QIT) can effectively integrate the
functional areas of corrective action, preventive action, customer complaints, and
nonconforming construction. For example, the QIT could consist of members from
QA, engineering, construction, customer service, and finance.

This area, the Elements 8.3, 8.5.2, and 8.5.3, requires the most intensive training and
takes the longest to optimize. There are some suggestion offers in this regard:

— Use SCARs to manage the interface with subsuppliers (subcontractors) as
defined at receiving/receiving inspection. Nonconforming material reports
(NCMRs) are also often used for this purpose and limited to incoming
material issues.

— Limit 8.3: Control of Nonconforming Product to nonconformance reports
(NCRs) that occur after incoming (receiving) and prior to delivery.

— Limit corrective action reports (CARs) to the internal quality audit findings

and for big-time nonconformances that require a team. By their nature,
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CARs are expensive and time consuming. Allow local area managers and
supervisors to correct small-time issues with on-the-spot corrective actions.
Keep a log of such actions for trend analysis.

— Assign one person to decide on the level of CAR responses (e.g., manager
of QA). Filter out those that can be handled quickly without a lot of paper
work and those that really need some time and effort and are worthy of
documentation and trend analysis.

— Run the preventive action program via memos and reports. Stay away from
a specific format.

— Assign one person to filter the customer complaints for the required
response (e.g., manager of construction).

— Assign one person to take primary responsibility for the overall review and
trend analysis of the databases (e.g., manager of quality assurance, manager
of operations). That person manages the preparation and reporting functions
of the quality improvement team with regard to trend data and analysis.
This function directly supports the requirement 8.4: Analysis of Data and

8.5.1: Continual Improvement.

3.5 CERTIFICATION AUDITS

As a rule, when a section is rated at 90% or higher, it is ready for the initial systems
assessment (i.e., certification assessment sometimes called the “A-1""). That means
that, alternately, they are ready to do the pre-assessment (PA-1) to fine tune the

system prior to the certification audit.

Some companies choose to go directly to the certification audit. However, according
to experiences a pre-assessment is a better idea. The entire open nonconformance
reports (NCRs) should be rigorously responded to and considered closed by the
organization prior to the PA-1. There must be no majors anywhere in the system at
that point, so that it will be possible to truly judge the status of the QMS with all of

the documentation in place. This rule also holds after the PA-1 and prior to the
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certification assessment so that it will be possible to judge the effectiveness of the
QMS with all the documentation and implementation in place and operational. Most
companies are able to accomplish this task with a good deal of hard work. This

means that all of management must be part of this commitment to excellence.

You cannot fail an initial assessment of the direct sequence manual, unless you
simply quit. One does not fail a third-party assessment but gets non-conformances
that need to be corrected. The worst case is a major finding that could delay the
certification process by up to three months and cost some more to pay the registrar’s
lead assessor to come back and clear the nonconformance. This is the primary reason

that so many consulting groups will agree to guarantee certification/ registrationQ.

The steward’s task is to make sure that there are no major findings possible. This is
accomplished via in-depth internal audits by well-trained auditors. The audits should
be evenly distributed throughout the creation process and not left to the last moment
prior to the document review. The audits not only increase the probability of a major
nonconformance-free certification assessment, but they form the base of a dynamic

corrective and preventive action program.

Inevitably there will be minor findings at the initial systems assessment, the first
surveillance, the second surveillance, the recertification assessment, and the re-
recertification assessment. That is what continuous improvement is all about. It is
possible to come up with nonconformances with corporations that have been audited

for over 8 years.

There, can be major findings. By major findings it is meant that, for example, an
ineffectual management review, a poorly managed training program, a lack of
internal quality audits, and a corrective and preventive action program that is
uncertain and loosely managed. The stewards must pay close attention to these areas.

One of the traps in the management review process is for the top manager to use the

2 «ISO 9000 Consultants Guide,” Quality Digest, May 2001, p. 69, at http://www. qualitydigest.com.
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management review as an enthusiastic session instead of focusing on the enterprise’s

deviations from its planned goals based on firm and quantitative metrics.

Another danger area is the loss of internal auditors due to downsizing, disinterest,

and promotion. It is important to maintain a constantly trained group of auditors to

cover such contingencies. A safe level of auditors depends on the organization’s size

in both people and square meter and the degree of outsourcing. Today, there are

situations where the organization consists of one person in the site and everything

else is outsourced. It happens and people get certified.

3.5.1 Audit Focus

An experienced assessor pays special attention to the requirements in the following:

Section 4: Quality Management System—In this set lies the superstructure
of the QMS and where change is controlled, especially with regard to
processes and continual improvement.

Section 5.4: Planning—This determines how closely quality objectives are
planned and measured.

Section 5.6: Management Review—This contains the review of continual
improvement drivers of internal audits, customer feedback, process
performance, project conformity, preventive and corrective actions taken,
and the manner in which top management responds to required change and
opportunities for improvement.

Section 7.3: Design and Development—Special attention is to be directed to
the design review, verification, and validation functions.

Paragraph 8.2.2: Internal Audit—This looks especially at whether all areas
of the organization have been audited against all appropriate paragraphs and
the audits have included all pertinent regulatory requirements.

Paragraph 8.5.2: Corrective Action—This applies especially the

management of customer complaints.
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— Paragraph 8.5.3: Preventive Action—This requirement indicates clearly the
degree to which the organization is either reactive to non-conformances or
takes a proactive perspective (e.g., performs risk analysis and designs in
safety and introduces best practices to all operating groups based on
improvements in one group to prevent nonconformities) (Hiebler &
Thomas & Charles, 1998) not only during the initial assessment but at

every subsequent surveillance assessment.

Special attention to these requirements ensures that the continuous improvement
cycle is maintained throughout the life of the ISO 9000 program. When the cycle is
enforced, the odds are very high that the corporation will derive the benefits inherent

from an effective QMS (Hendricks & Vinod, 1999).

3.5.2 Assessor Role

The role of the assessor is to teach and clarify. If this goal is met, the assessor feels
fulfilled at the end of a long and intense audit, and the client feels that the effort was
worth it.

In the search for added value, it must be always considered whether the finding will
be of economic value to the enterprise. There is a fine line between conformance to
the Standard and worth to the client. It is vital that the organization continually
stretch its processes for improvement but not stretch beyond its economic

boundaries. The auditor can play an important role in this scenario.

3.5.3 Structure of the Audit

To carry out an effective audit of the Standard requires the application of the
pertinent clauses of the Standard against every enterprise process. This ensures that
each sub-process is covered in detail. Table 3.3 uses the same core competencies as

shown in Figure 1.2.



67

The example, shown in Table 3.3, is based on a small organization hierarchy. It is
assumed that the departmental processes contain the following sub-processes:

— Executive: business plan, management review, and steering committee;

— Business Development: construction managers, marketing, development,
and quotation;

— RDT&E: research and development, design, support, engineering change,
and document and engineering records control.

— Constructions: QA&RA, constructions, project control, purchasing,
inventory control, and delivery;

— QA&RA: ISO management representative, document and record control,
metrology, corrective and preventive action, audits, quality control
inspection, reliability, and data analysis and trending;

— Finance: human resources, management information systems, financial
control and analysis, and cost of quality support;

— Human resources: hiring, training, and employee development;

— Servicing: customer service, maintenance, repair, and installation.

The chart suggests which clauses to apply to which process and thereby suggests
which employees are to be interviewed. The planned date of the audit and auditors
could also be placed in the box instead the star. Other usual audit activities are also
implied, such as auditing the distribution of documents throughout the facility,
auditing records in various file cabinets, asking employees what they believe the
quality policy means and who they think is the ISO 9000 management representative,

and examining the status of training.

To formulate such an audit structure (Russell, 2001), it is important to realize that
this process-oriented scenario has an intrinsic hierarchal structure of the type shown

in Table 3.4.



Table 3.3 Audit Plan for a Typical Construction Enterprise

68

=

£5 2 s |51,
Processes 5 E r:? 8 5 E E %

Sl e o8| o8
ISO Clauses
4.0: Quality Management System
4.1,42.1,4.2.2: *
423,42.4: * *
5.0: Management Responsibility
5.1,5.2,53,54.1,54.2,55.1,5.5.2,5.53,5.6: *
6.0: Resource Management
6.1: *
6.2: *oLk
6.3, 6.4: * *
7.0: Product Realization *
7.1: oLk
7.2.1: * ok *
7.2.2: * *
7.2.3: * * *
7.3: *
74,752,7.53,7.5.5: * Ok *
7.5.1: * *
7.5.4: * ® |k *
7.6: * * *
8.0: Measurement, Analysis, and Improvement
81 * * * *
8.2.1: * ok * *
8.2.2: *
8.2.4,8.3: * *
8.4,8.5.1: * * ok

* * *

8.5.2,8.5.3:
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Table 3.4 Possible Hierarchal Organizational Structures

Small Organization Large Organization

I Total process I Total process

II Departmental processes II Divisional processes

IIT Functional processes (subprocesses) IIT Departmental processes

IV Functional processes (subprocesses)

3.5.5 Tip of the Iceberg

When the day of the initial assessment arrives, it is important to realize that the
assessors’ observations represent the tip of the iceberg. They only see what they need
to see in order to assure themselves that the organization has a workable QMS that
will most likely produce a reasonable payback in a reasonable time. At least 90% of

the non-conformances lie below the surface.

It is common to feel that the organization has fooled the assessors once they leave.
On the other hand, the organization knows it is there. So it needs to fix it. Otherwise,
it will surely be found in a surveillance audit. Worst yet, it is a hole in the system
through which profit dollars fall—and that is the whole point of an effective QMS—
to fill those holes.

3.5.4 Dynamics of the Initial Assessment

At the close of the initial assessment, the lead assessor recommends certification,
either with or without condition. The registrar’s executive board approves and issues
the registration numbers and certificates. The several possible conditions for
approval include the following (these vary considerably from registrar to registrar):

— All NCRs cleared during initial assessment—recommend certification

without condition;
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Minors left to be cleared after initial assessment, but plans accepted—
recommend certification but hold issuance until all are cleared or hold
clearance for first surveillance;

Make sure there is a clear plan to be followed up at first surveillance;

Some minors can be declared concerns to be monitored at the first
surveillance;

Opportunities for improvement—potential economic savings; these are to

be acted upon at the discretion of the auditee.

The exception is in regard to major non-conformances. They are usually treated as

follows:

Majors left to be cleared during initial assessment require a return audit of
those areas within usually 90 days, then recommendation to certify
(Although it is possible to have the registrar declare the organization
noncertifiable, it is not a case that comes across. The only situation, under
which this might occur, is if the facility has obvious safety and/or
hazardous waste nonconformances so that the assessors cannot perform
their audit in a safe manner).

Majors can be downgraded during the initial assessment to avoid this
problem. The resulting minor can then be treated as discussed in the
recommended-for-approval protocols. Downgrades are highly discretionary
on the part of the lead assessor and must be examined in the context of the
observed overall effectiveness of the audited QMS. Some registrars have

strict protocols for downgrades.

What is abundantly clear during the initial assessment is that the essence of the

Standard is to state with great clarity who manages, performs, verifies, and validates

the processes and sub-processes for documentation, implementation, and

demonstration of effectiveness.
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PART 4: QMS EFFECTIVENESS

Within this part, the key change in philosophy from the previous ISO 9001 version is
described. The critical area of quality objective design is then discussed in some

detail in regard to formulation, implementation, and analysis.

The Standard mandates that the organization continually improve the QMS
effectiveness. Activities that illustrate continual improvement can be obtained by
means of such requirements as the quality policy, quality objectives, audit results,
analysis of data, corrective and preventive action, and management review (Par.

8.5.1: Continual Improvement of the Standard).

Par. 8.4: Analysis of Data mandates to use quantitative methods in the analysis of
data, which demonstrates not only how suitable and effective the QMS is but where
its effectiveness can be continually improved. If the organization is doing well, how
does it intend to do better? If it is in trouble, how does it intend to dig its way out? In
both cases, quantitative analysis attempts to seek out as a third-party assessor, and

this is the intent of the Standard.
4.1 QUALITY OBJECTIVES

One of the most powerful methods used to measure QMS effectiveness is to carefully
track the organization’s progress toward the achievement of its quality objectives.
The quality objectives must be written in language that is meaningful to the users and

defined by a metric that is uniquely measurable.

Depending on the experiences of the registrars, the development of quality objectives
is one of the most difficult areas of ISO 9000 responsiveness. The primary reason for
the observed difficulty appears to be confusion over what constitutes a quality

objective and how it should be stated.
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Par. 3.2.5 of ISO 9000:2000 offers a definition of a quality objective in the sense that
it is something related to quality that one seeks. Several notes indicate that the
quality policy provides the framework for the quality objectives that are intended to

flow down through the organization.

4.1.1 The Components of a Quality Objective

The five major components of a quality objective:
1. General statement;

Metric;

Target (goal);

Presentation by champion;

A

Flow downs.

Table 4.1 Examples of Quality Objective Components by Site Size

Presentation by
Site Size  Statement Metric Target Champion Flow Downs
Small Minimize Late deliveries <1% Late Construction Impacts construction
(<50) company’s divided by all deliveries manager graphs
late deliveries | deliveries percentage by
month over all
delivery
Midsize | Maximize First pass yields | >85% First Construction Impacts construction
(>50 but | corporate for each pass yields manager graphs assembly and test
<500) construction construction site percentage by and purchasing
throughput month by
construction sites
Large Maximize Bids won >40% Vice president of Impacts divisional
(>500) divisional divided by total Winning business Business
proposal wins | bids (by proposals. development graphs | development
division) percentage by week
by division

In Table 4.1, it is indicated how three different-sized sites might respond to three
different quality objective statements. The key difference for site size is exemplified
in the form of presentation. As the sites increase in size, it is necessary to increase
both the number of categories and the frequency of review periods to effectively
track the larger set of data. For example, for a small site, all the deliveries are

counted, independent of construction type, because the number of customers is
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limited—it could be just one—whereas for the mid-sized site, the graphs are plotted

for each construction site.

For each quality objective statement, there is a clearly defined metric, target, form of
presentation, and a statement with regard to flow down. For each impact, a
subsidiary quality objective statement is required. Table 4.2 illustrates typical flow-

down impacts.

Table 4.2 An Example of Construction Flow-Down Quality Metrics

Construction Primary and Supporting Quality Objective(s)

Primary objective: deliver project as specified by the customer-agreed-to delivery date

Metric Target Champion Intranet location

Percentage of deliveries that meet >95% Vice president of Delivery.xls

delivery date construction

First support objective: reduce NCMRs in assembly

Metric Target Champion Intranet location

Number of NCMRs per construction Zero Assembly NCMRs.xls

site supervisors

Second Support objective: optimize first pass yields

Metric Target Champion Intranet location

First pass yields per construction site 80% Vice president of Project Yields.xls
construction

Third support objective: optimize vendor/subcontractor evaluation on-time deliveries

Metric Target Champion Intranet location

Vendor percentage on-time deliveries >98% Purchasing VendorsOT.xls
supervisor

Fourth support objective: optimize response to nonconformities

Metric Target Champion Intranet location

Response time to resolve Minimize Vice president of NCRTime.xls

nonconformities assurance quality

In Table 4.2, it is indicated how each primary objective that has been established by
top management is assigned a metric, target, champion, method of presentation (on
an intranet), and what the flow-down objectives could look like (Accardi, 2001). The
exact number of flow-down levels is highly dependent on the site size. The flow-
down objectives fulfill the Standard’s requirements to do the following:

— Meet requirements for construction;

— Be established at relevant functions and levels within the organization;

— Be measurable.
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The table considers construction’s primary quality objective: “Deliver project as
specified by the customer-agreed-to delivery date.” Then, the impact of other
departments that are essential to the successful achievement of this objective are
considered, and objectives are established for those departments in a way that
supplements construction’s efforts. The flow down carries through four stages and
involves the participation of assembly supervisors, the purchasing supervisor, and the

vice president of quality assurance in support of the vice president of construction.

4.1.2 The Framework for Quality Objectives

Quality objectives are an integral part of the QMS design framework. Each
component of the QMS imperatives flows down to the next level in a continuous
movement. The order begins with a strategic statement of the overall site’s scope of
certification and industrial position. From this framework, the vision, mission,
quality policy statement, and then quality objectives are established. Typical ISO
9001:2000 quality policy statements could be included as part of the quality manual
text. The site’s complete strategic framework also includes its process-based QMS,
the manner in which customer needs and expectations are fulfilled, and the manner in
which the quality policy is propagated throughout the site (Cianfrani & Joseph &
John, 2002).

4.2 QMS STYLES

It is impossible to disregard the importance of QMS styles while trying to catch up
effectiveness. The topics of inherent, broad readership requirements; the negative
impact of a paraphrased manual; publication media choices, and effective writing
styles are addressed to illustrate their impact on QMS effectiveness.

4.2.1 Readership and Form

The creation of the ISO 9000 documentation system is an iterative process whereby

each document tends to support other documents. As a result, the question arises as
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to which document to create first. There are several ways to approach this question,
and all three approaches will have some percentage of the others in practice:
— Top-down method—Begin with the manual’s quality policy statements and
then create the lower tier documents.
— Bottom-up method—Work from the set of lower tier documents to create
the quality policy statements in the manual.
— Process-flow method—Start with a flow analysis of the organization’s

processes and create the manual and lower tier documents concurrently.

All of these methods are observed in practice to some degree and believed that the
most effective approach overall is to begin with an analysis of the organization’s

processes first (i.e., the process-flow method) (McLymont & Zukerman, 2001).

The Standard does imply a form of style in Par. 4.2.1: General Documentation
Requirements, Note 2, which advises that QMS documentation can vary
considerably between organizations due to differences in size, complexity, and
personnel, among others. This implies that the Standard allows the organization to
custom fit the documentation to the organization’s sophistication and complexity.
Just like,

— Design engineers require primarily guidelines.

— Experienced mid-level constructors need a minimum of procedures.

— Test operators need more detailed process sheets to properly perform their

functions.

Linear Estimate

A rule with regard to necessary detail can be offered (see Figure 4.1).

When the manual is written for the customer, and especially for the new customer—
in a clear, concise manner, filled with specific information for decision makers—it is

an effective document for all other readers.
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Work
instructions "\
I Procedural
Detail Process-oriented
required \
I Policy-oriented
Guidelines \!

Learner —» Competence —» Expert

Figure 4.1 Documentation rule to “consider the reader.”

4.2.2 The Adverse Effects of Paraphrasing

Paraphrasing trivializes the Standard. For example, those organizations where the
manual has been highly paraphrased, the tendency is not to audit the manual during
internal quality audits. Auditors know when something isn’t worth their time and
effort. In those cases, of course, the manual falls behind in its currency and
relationship to enterprise reality (e.g., out-of-date organizational charts, processes,

and quality objectives).

There are typically two classes of paraphrasing:
— Class I—a direct restatement of the Standard with minor modifications;
— Class II—a table of contents list of where to find information in the lower

level documents based on a direct restatement of the Standard.

Paraphrased Class I Characteristics

The best way to define this issue is to give an example of a paraphrased quality
policy statement. It is chosen the Standard’s requirement, 8.2.2: Internal Audit. The
following is a typical direct paraphrasing of this requirement (essentially word by

word of the Standard’s text):
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XYZ's managers who are responsible for the area being audited shall ensure that
actions are taken without due delay to eliminate detected nonconformities and their
causes. Follow-up activities shall include the verification of the actions taken and the

reporting of verification results.

In the direct method of paraphrasing, all or nearly all of the Standard’s text is used as
a quality policy statement. As a result, a manual written in this fashion

— Looks, reads, and feels like the Standard itself;

— Has little to differentiate the text from that of a competitor;

— Fails to define the prescriptive rules of the house.

Moreover, the paraphrased text maintains the future tense, so it is not clear if this is

what is going on now or later.

Paraphrased Class II Characteristics
Another technique commonly used to paraphrase is to put the language into a table of
contents format. A typical pattern for 7.6: Control of Monitoring and Measuring
Devices is as follows:
The XYZ Corporation’s control of monitoring and measuring devices procedure
demonstrates to do the following (refer to Doc. # MET-2-005):
— Determine the measurements to be made and accuracy required;
— Identify all monitoring and measuring devices that can affect construction
quality;
— Define the process employed for the calibration of monitoring and
measuring devices,
— ldentify monitoring and measuring devices with suitable indicators or
approved ID records,
— Maintain calibration records;
— Assess and document the validity of previous inspection and test results
when monitoring and measuring devices are found to be out of calibration;
— Etc, etc, etc.
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The table of contents approach at first glance almost sounds and looks like a

prescriptive set of quality policy statements. But difference is clear when responsive

statements are actually used.

Recommended Quality Policy Satement Response

The identification, calibration, and adjustment of all equipment at the XYZ
Corporation are the responsibility of operations engineering. Calibration
plans are managed via logs that are maintained to indicate calibration cycles
and frequency.

Calibration labels are used on all test, measurement, and inspection
equipment to alert operators that calibration is adequate or due. If
calibration is overdue, operators are to immediately alert operations
engineering and suspend using the equipment until calibration is completed.
All equipment is sent out for independent calibration to companies selected
on their capability with regard to using nationally known standards.
Operations engineering maintains logs of all of these transactions.

A Paradox database file, CALIBRAT.DB, is maintained listing calibration
status for all equipment on a calibration cycle.

Etc, etc, etc.

The following can be maintained about paraphrasing:

In its restatement of already known phrases of the Standard, it offers the
reader minimal organizational information and obscures the uniqueness of
the quality management system

It fails to clearly instruct the executive staff of the importance of continuous
improvement and the manner in which the staff is to achieve this goal.

It does not permit the reader to grasp the organization’s technical and
construction personality.

It negates the business development potential of the manual—it makes

every organization sound like every other organization, and why any
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organization would want to be seen as undifferentiated from its
competitors.

It is a form of intellectual dishonesty because it trivializes the intent of the
Standard, which is to provide a clearly stated and definitive top-down,
executive view of the organization.

It has been found to be a tool used primarily by a single author instead of a
group of technical experts, thereby diluting the technical integrity of the
manual.

It makes the manual so useless in the eyes of internal auditors that they
don’t even bother to audit it.

It makes the manual so useless in the eyes of the customer that they cannot

use it as a reliable tool in decision making.

Paraphrasing is considered unacceptable in any manual. The formation of

informative quality policy statements will force the organization to better understand

its QMS and will orient its intellectual efforts in the direction of continual, enterprise

improvement.

4.2.3 Publication Media

It is vital to select the publication media type (i.e., hard copy, electronic [online], or a

mixture) that best suits the organization’s capabilities. The documents must be

controlled in some fashion. The following are some examples of control:

Stamped;

Controlled versus uncontrolled check marks;

Different colored icons or strips or pages;

Page count noted,

Provisions made for the issuance of uncontrolled manuals (e.g., to staff,

employees, customers/clients, and subcontractors);
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— Provisions made for the issuance of hard copy in online systems for
training, revision control, and the use of hard-copy documents for specified

limits of time by project personnel.

Generic Numbering System
In many cases, the documentation system is a mixture of online and hard copy. This
raises the issue of just what type of numbering system will work concurrently. One

possible approach is to have the online format as shown in Table 4.3.

Table 4.3 Numbering System for Online Format

Dept Tier 11 2 852 12 01
(Directory)  (Subdirectory)  (Level) (Element of (Document) (Revision
Standard) level)
In this table:

— Only eight integers or alphas are needed.

— The department and tier II levels do not require a number because they are
in computer directories and subdirectories.

— The level number is either 1, 2, 3, or 4 for the various tiers.

— The element of the Standard would run from 004 to 853.

— The document number runs from 01 through 99.

— Revision control runs up to 99.

4.2.4 Writing Style

The manual, in order to satisfy such a diverse audience and to meet the needs of its

customers, should follow several style guidelines (Russo, 1997).

Short Paragraphs and Sentences

— One idea per paragraph.
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— Normally it is possible to write about 40% more than is necessary. It will
take about two years after the certification to clean up the documents so that

they are effective.

Simple Declarative Sentences

Simple declarative sentences must be used. Examples:
— The planning function at XYZ is the responsibility of construction control.
— Construction control supplies the materials department with a daily list of

raw material requirements by means of the MRP system.

Redundancy

Redundancy must be avoided in documentation. Redundancy confuses the reader and
forces the assessor to compare redundant sentences. Invariably they will differ and
this may cause a nonconformance based on the degree of difference. The classic
places for redundancy occur between tier II and tier III documents, and between flow

charts and their attendant text, which usually just repeats the flow chart information.

Table of Contents (TOC)
A useful table of contents should be built and the relationship between the TOC
sections and the specific clauses of the Standard has to be indicated at the highest

level of the Standard as possible. (i.e. see Table 4.4 and Table 4.5).

Table 4.4 Example of a Directly Referenced Manual TOC

Standard Reference

Manual Section Section Title Element Number
1 Scope of the QMS 1.0
2 History of the Enterprise —
3 Organization Vision and Mission —
4 Quality Management System 4.0
5 Management Responsibility 5.0
6 Resource Management 6.0
7 Product Realization 7.0
8 Measurement, Analysis, and Improvement 8.0
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Table 4.5 Example of an Indirectly Referenced Manual TOC

Standard Reference

Manual Section Section Title Clause Number
1 Quality Manual 422

2 Quality Policy 53

3 General Requirements 4.1

4 Management Commitment 5.1

18 Corrective Action 852

Referenced Documents

A clear reference to the associated lower tier document maintains the interest of the

reader. There are a number of ways to link, for example:

Direct reference: “The business development process is described in Doc#
7-2-001-0206, entitled ‘Standard Operating Procedure for Business
Development.””

Indirect reference: “The lower tier process documents for business
development are listed in Appendix A, entitled ‘Master List (or Document
Tree) of Lower Tier Documents by Manual Section.” The related
documents are found under the column (tree) denoted as business
development.”

Hyperlink: “Please use the icon entitled ‘Design Control Process ’ for
further information.”

Hybrid systems. Systems that contain both electronic and hard-copy files
are the most common documentation systems in use. It is imperative to
clearly define which documents and records are online and which are hard
copy. Most importantly, it is vital to clearly define if electronic signatures

are in use, how the software is validated, and how the electronic signatures

are protected
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Graphics Usage
Graphics are better be used whenever possible for tables, figures and flow charts.
This is especially true for online systems, where only a portion of the total document

can usually be seen at a time.

Language Type

It is important to minimize organizational jargon but keep the industry language.
Acronyms such as CEO, COO, and CFO are fairly well recognized internationally.
However, short forms like DQA (director of quality assurance), and DCA (document
control administrator) that may or may not be familiar within the organization place a

burden on the reader.

It is better to spell out the titles every time than to rely on the reader’s memory.
However, the manual is read by experts and the language of the industry should not
be thrown away. On the contrary, stream-of-consciousness technical writing is a

quick way to lose the reader.

Present Tense

It must be avoided to use the future tense, either it is happening or it is not. The use
of SHALL and will leaves the issue hanging and cannot be readily audited. SHALL
is used in the Standard because it is a future requirement of the organization. Once
the organization has responded to the SHALL, it is now in the present. As an
example, instead of “Every department manager shall hold a monthly quality review

2

session with their staff,” it is preferred “Each department manager holds monthly

quality review sessions with his or her staff.”

If it is necessary to include a future event, the future tense is appropriate (e.g., “In
2003, the present tracking system will be replaced with an MRP system”). Also

present continues tense must be avoided too.



&4

Active Voice
Active voice must be stressed within a sequence of subject, verb, and object.
— Preferred: The president has designated the director of quality assurance as
the ISO management representative,
— Avoid: The ISO management representative has been designated by the

president as the ISO management representative.
4.3 QMS BENEFITS
Grounding on the mentioned design and implementation system, the benefits to be
gained from a QMS that is fully compliant with the Standard and integrates business
strategy with quality management is outlined in Table 4.6. It is assumed that the fully

responsive techniques discussed here have been chosen to create the QMS.

Summary of Global Mandatory Requirements As a handy check-off list, the

following global documentation has been shown to be mandatory (although there are
requirements that are partially discretionary):

- AQMS;

— A quality manual (tier I);

— Documented quality policy (tier I);

— Documented quality objectives (tier I);

— Identification of processes (tier I);

— Sequence and interaction of the processes (tier I);

— Management reviews (tier I);

— Process plans (tier II);

— Monitoring, measuring, analysis, and improvement plans (tier II);

— Six documented procedures (tier II);

— Work instructions as applicable (tier III);

— Other documents needed to ensure the effective planning, operation, and

control of its processes (all tiers);
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Records as required (exist at all tier levels)—to indicate objective evidence
of effective operation;

Documents that describe product characteristics (tier I1I);

Method of linkage between tiers;

Declaration of the ISO management representative;

Description of the organization to be certified;

Specific description of responsibility and authority of at least the top
management;

Inter and intra organizational interfaces;

Demonstration of the effective implementation of the system;

The use of sensible levels of documentation;

The effective management of customer complaints;

Declaration of factored items (if applicable);

Master list of current Standards and codes.
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Table 4.6 Benefits of the Unified QMS

Type of Reader or Function
Type [—Readers

Site manager

Executive staff

Customer
Third-party registrars and
assessors

Subsuppliers

All decision makers

Benefits

Significantly improved communication at all levels; opportunity
to modify processes based on a more complete perspective

Obviously strong correlation between the completeness of the
manual and the overall knowledge of the executive staff with
regard to business policy

Dramatic improvement in communication and acceptance for
more demanding contracts

Exceptional clarity leads to a far more effective assessment at a
greater depth into the organization

Significantly improved grasp of your objectives and how to
respond to them

The availability of clear and concise information significantly
improves the decision-making process

Type of Reader or Function
Type II—Organizational
Objectives

Response to organizational
objectives

Benefits

Exceptional response at all levels of the organization in the
measurement and publication of enterprise metrics

A powerful framework within which to establish quantitative
quality objectives throughout the enterprise and to categorize
them in terms of metrics and goals/targets

A signal to all employees that the main purpose of the ISO 9000
certification is to improve the effectiveness of the operation, not
just achieve certification

Type of Reader or Function
Type III—The QMS

Tier II documentation

Tiers III and IV documentation

Benefits

Very strong influence on the completeness and effectiveness of
hub documents and knowledge of business processes

Appears to have a minor effect. It had been observed
exceptional tier III performance with incomplete manuals
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PART 5: PERCEPTION AND EXPERIENCES ON ISO
9000 STANDARDS IN CONSTRUCTION COMPANIES

The meaning of quality and the implementation of effective and efficient quality
control systems have been the main concern for the management of companies that
are today leaders in the international market. Today, with the globalization of
economy and the rapid development of technology, international competition is
fierce and the quality of both products and services has become a matter of survival.
This is the reason that has led to the systematic and rapid development,
implementation and spreading of modern and flexible quality systems. These systems
have already offered a great deal of support to the competence and profitability of the

companies that have managed to apply them successfully.

Recently, considerable effort has been expended in the implementation of quality
assurance systems in the construction industry. The construction industry is a
business sector that plays a substantial role in a country’s national economy. This
role is even more important in developing countries whose infrastructure appears to
have serious problems. In such cases, the construction industry can offer substantial
support to both the rational and systematic development of the various business
sectors, and the basic economic measures of the national economy. To succeed in
this task, the management of construction companies need to work very hard and

take into consideration criteria like quality, cost and time.

5.1 PROFILE OF THE CONSTRUCTION INDUSTRY

The construction industry is characterized by a number of elements which
differentiate it from other known business sectors like manufacturing and services.
The differences apply to products, technology and organization, product market and

competition structures, capital market, labor market and environmental effects.
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Hart (1994) states that both manufacturing and construction are complex processes

with the major difference between them lying in their end products. In construction

projects, the production process ceases to exist after the project has been completed.

At this point, the product of the construction project is the actual finished facility,

building or other work product. Any improvement in that process is theoretically not

possible, although data gathered may be used to improve any future relevant

processes. There are many other characteristics of this sector whose importance may

vary (Forecasting and Assessment in Science and Technology, 1993). These

characteristics are summarized in the following.

For the products of this sector, it is possible to point out the following:

They tend to be unique because they are single, custom-made and not easily
substitutable goods, built to specifications provided from the customer.
They are produced on the location of consumption which means that they
show territorial immobility.

They have very long life-time or temporal immobility. The investments and
usage of them are tied down for a long period of time.

Even as they decay, construction products can still be repaired. Therefore, a

large proportion of construction work is maintenance work.

For the technological and organizational characteristics of this sector, it is possible to

point out the following:

Concentration of production at one location is impossible, as machinery and
equipment have to be moved regularly.

The use of traditional rationalization methods (standardization, series
production and division of labor), as well as the application of specialized
machinery and advanced technology, is limited mainly due to the
uniqueness and immovability of the products.

Labor intensity is high and capital intensity is low (the fixed capital
investment is one of the lowest among all industries). As a consequence,

labor productivity is low in construction.
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The technology of the sector has always been characterized by what Piore
and Sabel (1984) have called ‘flexible specialization’.

Because production takes place at the location of consumption and these
locations are territorially dispersed, the industry itself is also one of the
most territorially dispersed ones.

The low degree of capital intensity implies limited specialization of firms
with regard to the types of products.

The small average firm size and fierce mutual competition, resulting in
narrow profit margins, do not allow the great majority of firms to invest in
research and development activities.

Firms often form temporary joint ventures for bidding and executing of

large projects.

For the product market of this sector, it is possible to point out the following:

The relationship between a construction firm and its customer is one of
executor and instructor.

Typical for the industry is the separation of product design and
construction.

A construction firm has to sell something which has yet to be built, often
under conditions which are partly beyond its control, such as the weather,
the situation of the construction site, etc.

The market structure is asymmetric, often with a series of temporary
monopsonies, since tendering is the predominant way of getting a project.
The limited degree of product specialization makes functional market
segmentation limited. However, regional market segmentation is quite
significant.

Competition is based more on price and less on quality and time-span of
delivery.

Competition is often fierce, even destructive, forcing firms to bid under

price, depending on the business cycle.
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— Quality control is necessary but difficult. Fierce competition has induced
entrepreneurs occasionally to use cheaper and lower quality building

materials or to ‘adulterate’ their products in other ways.

For the capital market of this sector, it is possible to point out the following:
— Construction products tend to be very expensive goods and therefore it is
rare that they are paid for in cash. They have to be financed.
— Interest rates and more general developments on capital markets are a major

factor influencing the demand for construction industry products.

For the environmental effects of this sector, it is possible to point out the following:
— The construction industry is generally a producer of large amounts of waste
materials. However, it is also a user of these materials.
— The products are directly connected with the location where they are

produced.

For the labor market of this sector, it is possible to point out the following:
— Labor is an important cost factor in this industry. This fact encourages the
use of ‘black’ labor and also labor subcontracting.
— There is high labor mobility due to on-site-production, low capital intensity
and high entrepreneurial risk.

— The sector has significant health and safety problems.

The logical progression of the activities of a construction project in order to establish
a clear and complete picture of the nature of the construction activities is the basic
work-flow pattern as (Hart, 1994):

1. Project fundamental concept
Feasibility and other special studies
Design criteria and preliminary design

Detailed design

M

Materials procurement
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6. Engineering support

7. Site mobilization and initiation of earthwork

8. Structural and civil activities

9. Installation of roof and vertical enclosures

10. Installation of mechanical and other equipment
11. Installation of electrical equipment

12. Finishwork and specialty items

13. Modifications and maintenance

14. Finished facility
5.1.1 The concept of quality

Quality can be defined in several ways. A definition proposed by Arditi and
Gunaydin (1999) defines quality in terms of conformance to the agreed requirements
of the customer and a product or service free of deficiencies. The term ‘‘quality’’
should not be used as an expression of degree of excellence, as may be implied by a
dictionary definition. This term should be used and defined as ‘‘a measure of fitness
for purpose, in the sense of meeting the needs of a customer, at a price commensurate
with the extent of those needs.”” ISO defines quality as the totality of characteristics
of an entity that bear on its ability to satisfy stated or implied needs (ISO 2000).

The construction end product is not a repetitive unit, but an endeavor that may be
unique in its design and composition. Internal and external factors such as
community response, construction cost, and time of delivery must be addressed in
the design and construction of a building. Quality in construction can be viewed as
part of a triangle in which the contractor must attain the cost level as planned, meet
the schedule deadlines, and achieve the required quality level. An equitative balance
among these three aspects is considered as ideal. However, quality may be the first of
these components to be disregarded or sacrificed in favor of increased cost savings

and time reductions.
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As stated earlier, there is both a regional and international necessity for the
introduction and implementation of advanced quality control systems in construction
projects. This is for several reasons: fierce competition, the growing needs of the
project owners (customers) and the need to comply with industry standards for safety

and environmental protection.

According to Rahman (1993) and Rahman et al. (1996), the basic motives driving the
introduction of quality in the construction industry are the following:

— reduction of production cost;

— improvement of safety;

— on-time completion of projects;

establishment of a healthy framework of competition.

Before looking at the basic elements of quality control in the construction industry, it
is important to define the meaning of quality for this business sector. Quality has a
three-fold meaning in construction (Hart, 1994): it means getting the job done on
time; it means ensuring that the basic characteristics of the final project fall within
the required specifications; it means getting the job done within budget. A quality
construction project has to comprise all these dimensions. Actually, quality in
construction is directly connected with conformance to specifications and fitness for

use.

It is well known that with more affluent, educated and quality-conscious customers,
the expectations for quality construction projects will continue to grow rapidly.
These expectations include the following:

— protection of the environment of the project;

— functional and practical design;

— products that are defect free during all stages of the project;

— close cooperation with both suppliers and subcontractors;

— 1improved relation between cost and value;

— maximized return on investment (ROI).
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The nature of these quality characteristics shows that the quality issue in the
construction industry can be considered from two different levels. These levels are

the industry level and the project level.

According to Hart (1994), it is very important to define the quality requirements of
the whole project, as well as each step within the project, early on in the project. The
identification and compliance with applicable codes, standards and customer
requirements is best addressed early in the conceptual design phase of the project.
Such a practice best prepares a construction firm both in bidding procedures (where
they are applicable) and in having time to prepare a better and more functional

design.

The assessment of quality in a construction project involves two components: quality
assurance and quality control. Quality assurance is considered as a ‘‘system of
controlling the provision of a product or service so as to satisfy the needs of the
customer’’ (Chini 1999); it is identified as an external quality system, covering
activities aimed at inspiring confidence in the client regarding the product or service
being provided. Quality control is the ‘‘specific implementation of the quality

assurance program and related activities’” (Arditi and Gunaydin 1999).

Several approaches to quality assurance and control in construction have been
proposed and adopted in recent years. These include; (1) partnering, which attempts
to improve the communication flow on a specific construction project; (2) business
process reengineering, which is a fundamental and radical approach to process
redesign in terms of meeting customer demands (Jaafari 2000); (3) constructability
reviews, which consist in a review of the project plans and specifications in an effort
to improve the quality of the construction process and the completed product; (4)
value engineering, which attempts to improve the value and optimize the life-cycle
costs of a facility from the preconstruction phase; and (5) total quality management
(TQM), which is an operational philosophy that emphasizes continuous improvement

of all facets of an organization.
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5.1.2 Quality assurance

Aggressive competition, both at the regional and international level, has imposed
higher quality levels in almost all business activities and sectors. To ensure their
position in the emerging international market, construction firms in many countries
are actively engaged in trying to achieve internationally accepted quality levels.
Terms like quality control, quality assurance and quality management are more or

less a part of the normal terminology of the construction industry.

For the construction industry, ISO 9000 series for quality assurance systems
certification represents a framework for improvement of its organization and quality.
The development of the quality assurance system follows a parallel orbit with that of
manufacturing industry. Of course, the developmental procedure has certain
fundamental differences as compared to that of manufacturing, but these are mainly
due to the different characteristics of the construction production process and other
operational activities. The critical characteristics that differentiate quality assurance
implementation are the following:

— the great differentiation of products and production processes;

the long life cycles of construction projects;

— the wide use of subcontracting;

— the difficulty in uniform evaluation of overall construction quality due to
the scarcity of relevant standards;

— the differentiation of production sites and project participants.

There are two levels at which to consider the development and implementation of a
quality assurance system in construction industry: the organizational level and the
project level. The second level sets the overall (organization-wide) quality policy and
quality system procedures, while the first level focuses on implementing the

applicable elements of the quality system to each different project.
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The main elements of the quality assurance system are the same as in manufacturing
operations, including (a) quality manual, (b) quality system procedures, (c) work

instructions and (d) quality system documentation.

Usually, system development is done by external consultants with the cooperation of
the middle management of the firms. Overall responsibility for the quality system
after its development, implementation and certification lie with the most senior
executive, usually the Chief Executive Officer. The responsibility for project quality
assurance activities lies with senior management representatives, who are usually
called project managers. The essence of a quality assurance system 1is the
requirement that each project has a comprehensive quality plan in the framework of

the general organizational quality system.

It is important when implementing an effective quality assurance system to be able to
differentiate it from those of the competitors. To achieve this, managers and quality
assurance experts try to assess the organization’s strengths and weaknesses

objectively and pragmatically, and base system development on this assessment.

ISO 9000 is a set of defined standards, rather than a management philosophy, that
was created to provide uniform quality assurance standards for product
manufacturing and service providers in a globalization perspective and has been

adopted by numerous organizations all over the world.

5.2 ISO 9000 IN CONSTRUCTION

Due to the generic nature of ISO 9000, it has also been implemented in the
construction industry. Specifically, and following the 1994 revisions scheme, ISO
9001 and 9002 can be applied to construction-related firms. The former standard
addresses design, development, and servicing capabilities, whereas the latter
addresses the same elements except for design control. The elements required of an
organization certified to ISO 9000 have continuously been identified with

manufacturing procedures. Nevertheless, they have been adapted for construction
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procedures and are believed by some parties to cover a wide scope of quality related
activities of construction-related firms. Both Chung (1999) and Nee (1996) have
illustrated the interaction and application of the requirements of ISO 9000 in

construction activities.

ISO 9000 has gained wide acceptance in the global construction market.
Construction has the third highest number of certificates of all industrial sectors at a
worldwide level, behind only electrical and optical equipment and basic
metal/fabricated metal products. According to data published by the International
Organization for Standardization (ISO 2000), approximately 25,273 construction-
related firms had achieved certification up to 1999. This accounts for 7% of the total
number of certified companies in all industrial sectors. Far East countries rank
among the most vehement advocates of standardization in the construction industry;
in fact, Korea (with 4,096 certificates in 1999) and China (with 2,051 certificates in
the same time period) rank first and third in the list of countries with the highest
number of ISO 9000 certificates in the construction industry. In countries like
Australia, certification is becoming mandatory for all construction organizations
wishing to do business with government agencies and major private companies.
Europe is increasingly requiring knowledge of ISO 9000 for construction companies,
with support from the European Union. Countries such as Italy, the Netherlands, and
Switzerland have the most certifications in the construction sector for the European
continent; they rank second, seventh, and eighth in the world, respectively. However,
acceptance of the standards in Europe still experiences problems, especially since the

European construction industry is traditionally fragmented.

Construction firms for a variety of reasons pursue ISO 9000. Ideally, the main
motivator for certification should be the achievement of quality in a company’s
internal procedures in order to optimize resources and better satisfy customers’
requirements. Many organizations are pursuing certification in order to satisfy
specific requirements from one or more customers. This is true for firms working or
targeting projects for owners that are either certified to ISO 9000 or require

certifications for their suppliers. Other organizations at a worldwide level are
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obtaining certification due to increasing government requirements. This is true for
local and international firms working in Asian markets, where ISO 9000 is
increasingly becoming a mandatory requirement for bidding in public projects. Other
firms take advantage of ISO 9000 as an effective marketing tool through an

improved company reputation.

The application of ISO 9000 in construction has its advocates and opponents.
Supporters believe that ISO 9000 can be applied successfully in construction and can
generate substantial benefits. It is believed that a construction company’s operations
can improve through the establishment of a quality system designed to standardize
corporate procedures (Chung, 1999). ISO 9000 is also considered as an effective
control mechanism that seeks to reduce waste and labor inefficiencies in a process so
that quality in the production and delivery process can be ensured. From another
point of view, ISO 9000 certification provides proof that an optimal level of quality
is being obtained throughout all stages of the product’s quality cycle (Love and Li

2000), therefore expanding a company’s marketing opportunities.

ISO 9000 certification in construction firms has been strongly debated and
consistently criticized by other parties. They state that the interface of the standards
with the special characteristics and properties of the construction industry can
generate problems. It is arguable whether construction procedures can be
standardized at all (as it can in the manufacturing industry), knowing that the product
of construction is in a sense always unique, the processes of construction involve a
variety of professionals and tradesmen, and the environment where these processes
are carried out is often exposed to aggressive elements (Chung, 1999). Besides, the
generic nature of the standards often leads to differences in interpretations, and the
implementation, use, and impact of ISO 9000 can vary between companies and
countries (Bubshait and Al-Atiq 1999), being difficult to measure and monitor.
Usually a contractor is required to finish a project within a specified time frame, at
an agreed price, and at a certain standard of workmanship in order to maintain the
required quality. These are considered conflicting goals running in three different

directions, and usually quality is the first to be sacrificed (Tam et al. 2000). An
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increased emphasis in fast tracking can also hinder quality efforts because of unclear

specifications, insufficient specification reviews, mistakes made early in the project,

and problems of constructability (Low 1997).

The acceptance of ISO 9000 standards in the construction industries is not as wide as

in other industries, such as manufacturing. There are special features in the

construction industry that limit the implementation of the ISO 9000 standard. The

following are some of these features (Phenol 1994; ““Quality’’ 1992):

A construction project is usually a unique collection of people, equipment,
and materials brought together at a unique location under unique weather
conditions, while most manufacturing is a system of mass production
wherein all of these factors are consistent with producing typical products
over and over again.

Performance testing in construction is generally not feasible as a basis for
acceptance.

It is common to have separate contracts for design and construction.

It is not feasible to reject the whole constructed project after completion
while attached to the purchaser’s land.

Decisions to reject a defective part of a constructed project need to be taken
promptly before succeeding parts are constructed or installed.

The number of parties involved in the constructed project’s procurement is
more than those involved in manufacturing procurement. Achieving quality
construction requires effort from all parties. This makes the interface and
responsibilities of the various individuals and organizations more
complicated than in manufacturing.

The organizational structure of a construction company varies depending on
the nature of the project, while the same structure in a manufacturing
company is almost unchanging. This affects the smoothness of
communication and interface between the responsible individuals.

Turnover of manpower in construction is higher than in manufacturing,

which affecting the precision of long-term plans.
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— Construction projects are very complicated and their execution may take

years.

The generic nature of the standards often leads to differences in interpretations. In
turn the implementation, use, and impact of ISO 9000 standards can vary from
company to company and from country to country. The concept of ISO 9000 has
been viewed in various ways; as a means of improving the overall quality of
operations; as the requirements of customers to be complied with; as a necessary
response to competition; as a way to reduce cost; as a means to improve the flow of
activities and coordination in the organization; as a strategy to have better sales
through an improved quality image; as a way to maintain competitive edge in the
industry, etc. (Bhuian and Al-Zamil 1996; Lamprecht 1992). Thus, the impact of ISO

9000 standards may vary depending on how it is perceived by companies.

5.3 GLOBAL NUMERICAL ANALYSIS OF ISO IN CONSTRUCTION
INDUSTRY

A questionnaire survey was conducted by Dissanayaka, S. M. among construction
companies during February/March 1999. The questionnaires were mailed to the
selected organizations and they were requested to fill in and return these in self-
addressed envelopes or to fax them before the deadline. Twenty four responses were
received before the deadline. After follow-up with some organizations, another nine

responses were received, totaling 33.

Motivators behind the implementation of ISO9000-certified quality systems in
construction companies are (Figure 5.1):
1. To qualify to tender for public projects 88%
To meet customer expectations 64%
To improve the quality of work done 52%
To gain competitive advantage 48%

To increase efficiency and productivity in all areas of operation 45%

A

As part of a larger improvement strategy 42%
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7. To satisfy top management’s corporate directive 33%
8. To reduce costs of operation 12%

9. To compete more effectively for overseas projects 6%

10. Others
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Figure 5.1 Motivators for the implementation of ISO-certified quality systems

Perceived positive outcomes /advantages/benefits from implementing ISO 9000-
certified qualitysystems in construction companies are (see Figure 5.2):
1. More systematic record keeping 97%
Improved internal communication 91%
Improvements in internal performance appraisal systems 82%
Enhanced competitiveness of company 82%
Continual improvement of operation 81%

Less rework or repair 79%

A o

Greater client satisfaction 76%
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8. Having a valuable marketing tool 75%

9. Client perceives higher quality of work done 70%
10. Stronger customer focus 67%

11. Higher efficiency in operation 64%

12. Fewer problems in defects liability period 61%
13. Better risk management 61%

14. Better access to domestic markets 58%

15. Improved external communication 52%

16. Improved supplier relations 45%

17. Better access to overseas markets 44%

18. Shorter project completion time 13%
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Figure 5.2 Perceived advantages for implemented ISO 9000 QMS in construction
industry
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Perceived negative outcomes/disadvantages/drawbacks of implementing ISO 9000-
certified quality systems in construction companies are (see Figure 5.3):
1. More paperwork 100%
More time spent in management 85%
Increased bureaucracy 63%
Higher overall project cost 58%
Less flexibility in operation 42%

Increased staff discontent 35%

A T

Lower productivity 13%
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Figure 5.3 Perceived disadvantages for implemented ISO 9000 QMS in construction
industry

5.4 XYZ CORPORATION FINDINGS OVER ISO PROCESS

Financial perspective

Time required for quality work: The company set aside time for quality work. The

amount of time is not measured, but the data revealed the following. Two people

were engaged in quality matters full-time and every employee underwent a half-day
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training course in quality techniques. The time required for quality work was judged

to be of great importance but was only partly measured.

Control of inspections: Inspections were not viewed as an effective approach to

quality management. Efforts were made to minimize inspections and to concentrate
quality efforts to early stages of the process. It was felt that the inspections carried
out should be as close as possible to the activity involved. The company also stressed
the point that quality assurance is not the same as making inspections. It is noted for
example, ‘Inspections are costly’ and ‘Checklists do not help’. Control of inspections

was deemed to be of high importance but was not measured.

Certification cost: The direct costs were those connected to certification, i.e. the costs

associated with engaging an accredited certification agency. The company merely
stated that certification ‘is not inexpensive’. The company wanted to gain
certification. The certification cost was judged to be highly important, but was only

partly measured.

Customer perspective

Customer _satisfaction: The Company was convinced that the maintenance of a

quality system was worthwhile. However, customer satisfaction was judged to be of

moderate importance and was seldom measured.

ISO 9000 certification: Certification of the quality system was the goal of the

company. According to the respondents, a quality system should encompass the
whole company, not simply a particular section, or a particular department. It
appeared that repeated internal auditing of a quality system was something the
company was basically in favor of. The company thought that those of their suppliers
that had a certificate were better than those who did not. ISO 9000 certification was

judged to be highly important and was easily measured.

Zero defects at delivery: Zero defects at delivery was judged to be of moderate

importance and was seldom measured.
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Process perspective

Competitiveness: There were high expectations that the implementation of a quality

system would increase the company’s competitiveness. Although no one provided
any concrete example of this, there was a strong belief in the relationship between
quality systems and competitiveness. Respondents maintained, for example; ‘A
quality system makes the product better and cheaper’, ‘A quality system generates
more projects’, and ‘Quality assurance is a matter of survival’. Competitiveness was

judged to be of great importance but was not measured.

Efficiency: The Company regarded a quality system as being identical to a system
aimed at attaining greater efficiency. Although the company was convinced that
work on quality led to an increase in efficiency, there was no definite concept of how
great the gain was. There was also the fear that bureaucracy would increase and that
the routines of a quality system were not completely realistic. Efficiency was judged

to be of great importance but was not measured.

Follow-up: The Company could identify any concrete strategy for achieving positive
effects in connection with quality work, although they expressed the opinion that
following-up the effects of a quality system was important. The only concrete
measure employed was the number of negative assessments found in the final
inspection protocol and the time required for correcting errors. Follow-up was judged

to be of moderate importance and was not measured.

Innovation and learning

There were no key factors that indicated that the company found the organization and
learning perspective important or that tried to measure any key factors associated
with it. This may partly be explained by the lack of requirement for systematic

improvements in the standard.

Current Image of ISO to XYZ Corporation
The total effect of a quality system cannot be fully measured in practical or in

theoretical terms. This is, in part, due to the complexity of the matter and to
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continuous changes occurring in the environment. However, this does not amount to
giving up, and declaring it impossible to evaluate the effects. It is important that all
routines in the quality system that fail to contribute to quality improvement and
efficiency are removed. A management control system such as a quality system is
not static, but must be altered and remolded continuously based on changes that
occur in the situation in which the company finds itself. Accordingly, the weight

placed on a specific measure may, and should, change over time.

The question for the company is whether the implementation of quality systems
really makes a difference. While it is tempting to conclude that investments in
quality systems increase organizational performance, there is little (if any) evidence
that this is the case. Many of reports in the popular press, as well as in academic
journals, are based on success stories. Failures are seldom reported; hence the
average report is skewed towards too optimistic a point of view. Unfortunately, many

investments in quality systems appear to be based more on blind faith than on facts.

The cost of quality has many definitions; one is the cost of quality management plus
the cost of rework (Neese and Ledbetter, 1991). The cost of rework has been
investigated and found to be considerable in relation to the contract sum in the
construction process (Josephsson, 1994). Surprisingly enough, the rework cost was

not mentioned by the company as a way of measuring the cost of quality.

The secret lies not in discovering one magic tool, but rather in learning which tools
to use, how and when (Rigby, 1993). Most companies today operate in a turbulent
environment with complex strategies that, though valid when they were launched,
may lose their validity as business conditions change (Kaplan and Norton, 1996).
Tools are only valuable if they improve results, and improved results will only occur
when companies establish the capability to serve customer needs better than their

competitors (Rigby, 1993).
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PART 6: CONCLUSION

The inevitable change of construction industry directs the companies to implement
QMSs. As the international projects take part in the scope of the construction
companies especially the need to implement an internationally recognized QMS

comes out to scene.

The ISO 9001:2000 QMS represents an international consensus on good
management practices with the aim of ensuring that the organization time and time
again deliver the project that meet the client’s quality requirements. These good
practices have been distilled into a set of standardized requirements for a quality
management system, regardless of the scope of the construction firms, its size, or

whether it is sole owned or a group of companies.

In this study, QMS documentation design and implementation is placed on a
scientific foundation. A number of design rules are proposed that produce compliant
quality manuals—and, as a result, compliant quality management systems. Such
systems integrate business strategy with quality management and thereby form the

organization’s total QMS strategic enterprise position.

The design rules may be used in any order that fits. More rules that are appropriate to
the specific enterprise needs can be added. What is key, however, is that the design
rules be used somewhere in the process as a foundation and context for the QMS.
The rules will create self consistency and diminish redundancy as well as promulgate

clarity and vigor throughout the entire creative process.

The use of the proposed rules, applied to the case study of XYZ Construction Co.

within the whole study, result in a more user-friendly, effective, and affective QMS.
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Constructors derive the benefits of implementing ISO 9000-certified quality systems
despite some perceived drawbacks expressing that, on balance, the benefits of a

quality system outweigh its negative outcomes/drawbacks.

Based on the literature reviewed and the surveys among construction companies, it is
observed that the majority of ISO 9000-certified constructors are in general
agreement as to the net benefits, as well as on many of the positive and negative
outcomes that may emerge from the implementation of the ISO 9000-certified
quality systems. Strategies therefore need to be formulated to boost the net benefits,
by strengthening the potential for commonly identified positive outcomes and
addressing/ameliorating issues that have led to commonly cited negative outcomes
(such as more paperwork). A constructor-specific toolkit that had been tried to
develop here may also be improved to provide guidelines for orienting ISO 9000
system requirements towards particular construction industry processes and

productivity needs.

The outcomes that had been achieved throughout the whole text and that had been
shortly listed above show that the aim of the study has been mainly obtained. The
next phase may be considered as to examine the relevance of ISO 9000 certification
in the pursuit of TQM and other forms of continuous quality improvement in

construction organizations.
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APPENDIX A

QUALITY POLICY AND OBJECTIVES OF XYZ CONSTRUCTION CO.

(Kalite Politikas1 ve Hedefleri)



Kalite Politikasi ve Hedefleri

XYZ INSAAT calismalarmin devamini saglayacak istikrarli kaynaklari yaratip, gecmis
bilgi ve tecriibelerini gliniimiiz bilgi ve teknolojileri ile birlestirmek,

XYZ INSAAT’n basarisim ve kalitesini etkileyen siirecleri siirekli olarak gelistirmek ve
tyilestirmek,

Kalite yonetim sisteminin saglikli ve etkin kurulumunu saglayarak maliyetleri diistirmek,

Faaliyetlerin gerceklestirilmesi ig¢in nitelikli ve deneyimli elemanlar ile kalifiye insan
glicli olugturmak,

Miisteriyi en onemli deger olarak gormek, kalitesi ile misterilere, verimliligi-rekabet
giicii ile sirkete ve gerceklestirilen her ise yeni degerler eklemek, XYZ INSAAT Kalite
politikasinin ana diistincesini olusturur.

Yonetim ve denetimin etkinligini arttirarak, tlkemizde ve uluslararas: piyasada XYZ
INSAAT’m imajin giiclendirmek kalite hedefleri arasindadir.

Kalite, sirketimiz i¢in ulagilacak bir hedeften daha ¢ok, devaml gelistirilmesi ve siirekli-
lik gostermesi gereken bir siirectir. XYZ INSAAT, kalite hedef ve politikalari ile miisteri
memnuniyeti ve yasal zorunluluklar gozetilerek sistem sartlarinin uygunlugunu gozden
gecirip ‘sturekli iyilestirmeyi, gelistirmeyi ve bliylimeyi’ saglayacaktir.
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APPENDIX B

QUALITY MANUAL RECORD & CONTENTS OF XYZ CONSTRUCTION CO.
ISO 9001:2000 CERTIFICATE

(Kalite El Kitab1 — Kayit ve I¢indekiler)
(ISO 9001:2000 Sertifikast)



. . DOKUMAN NO |
KALITE EL KITABI DOCUMENTNO %
QUALITY MANUAL REVIZYON 0
LOGO REVISION
. SAYFA
Kayit ve Icindekiler PAGE 1/2
Record and Contents E/ZI;IFEJ 93.09.2005

HAZIRLAYAN / PREPARED BY:
KALITE YONETIM TEMSILCIS1

ONAY / APPROVED BY:
YONETIM KURULU

QUALITY MANAGEMENT REPRESENTATIVE | BOARD OF DIRECTORS

REVIZYON TAKIBIi / REVISION DETAILS

REVIZYON | TARIH ACIKLAMA
REVISION | DATE EXPLANATION
0 23.09.2005 | Yeni / New

Bu Kalite Elkitabi, XYZ INSAAT TAAHHUT VE SAN.
TiC. A.S.nin malidir ve higbir sekilde Yonetim
Temsilcisi’nin onay1 olmadan kopyalanamaz ve 06diing
verilemez. Elektronik ortamdan alinan her tiirlii kopya ve
ciktt sadece bilgi igindir ve revizyona tabi degildir.
Elektronik ortamdan elde edilen bilgilerle bu el kitabini
referans alarak Elkitaplar olusturulamaz.

Bu Kalite Elkitabinin bilgisayar ekraninda goriilen hali
tamamiyla revize edilmis ve giincel olamdir. Yapilacak
tim eklemeler ve degisiklikler, Kalite Elkitab1 sahibine
elden veya elektronik ortamda iletilecektir. Basili olarak
dagitilan Kalite Elkitabi’'nin giincelligini kaybetmis
belgeleri XYZ INSAAT Kalite Yonetim Temsilcisi’ne
geri gonderilmelidir. Elektronik ortamdaki degisiklikler
ilgili yetkilendirmelerle sadece Yonetimin Temsilcisi ile
sinirlandiriimistir.

Tiim XYZ INSAAT calisanlari, yetki ve sorumluluklar
altindaki faaliyetlerin Kalite El Kitabi'nin gereklerine ve
prensiplerine uygun olmasindan sorumludur.

Kalite Elkitabi’'nda yer alan, kalite seviyesini olumsuz
yonde etkileyecek, hata veya eksikliklerin Kalite Y6netim
Temsilcisi’ne bildirilmesini rica ederiz.

This quality manual is the property of XYZ INSAAT
TAAHHUT VE SAN. TiC. A.S. and cannot under any
circumstances be copied or loaned. Any soft or hard copy
obtained electronically is for information purposes only
and is not subject to revision. No handbooks can be
created using information obtained electronically, together
with this manual, as a reference.

The version of this Quality Manual that is displayed on-
screen has been completely revised and updated. All
additions and amendments will be forwarded to the owner
of the Quality Manual by hand or electronically. Those
documents in printed versions of the Quality Manual that
are no longer valid must be returned to the Quality
Management Representative of XYZ INSAAT. Authority
with regard to making changes in the electronic
environment is limited to the Management Representative.
All employees of XYZ INSAAT are responsible for
ensuring that the activities under their authority and
responsibility conform to the requirements and principles
contained in the Quality Manual.

Please inform the Quality Management Representative for
any errors or deficiencies in the Quality Manual that could
negatively affect the level of quality.
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KALITE EL KITABI DOCUMENTNO ~ ™
QUALITY MANUAL REVIZYON 0
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. . ] SAYFA 5/n
Kayit ve I¢cindekiler PAGE '
TARIH ,
Record and Contents DATE £ 23.09.2005
n YAYIN REVIZYON
DOKUMANNO DOKUMAN ADI NAME OF DOCUMENT TARIHI NO
DOCUMENT DATE OF REVISION
NO PUBLICATION NO
0.0 Kayit ve I¢indekiler Record and Contents 23.09.2005 | O
1.1 Sirket Profili Company Profile 23.09.2005 | 0O
2.1 Kapsam Scope 23.09.2005 | 0O
3.1 Terimler ve Tanimlar Terms and Definitions 23.09.2005 | 0O
4. KALITE YONETIM SISTEMI / QUALITY MANAGEMENT SYSTEM
4.1 Genel Gereksinimler General Requirements 23.09.2005 [0
4.2 Dokiimantasyon Sartlari Documentation Conditions 23.09.2005 |0
5. YONETIM SORUMLULUGU / MANAGEMENT RESPONSIBILITY
5.1 Yonetimin Taahhiidii Management’s Commitment 23.09.2005 |0
5.2 Miisteri Odaklilik Customer Focus 23.09.2005 |0
53 Kalite Politikas1 Quality Policy 23.09.2005 | ¢
54 Planlama Planning 23.09.2005 0
5.5 Sorumluluk, Yetki ve fletigim Responsibility, Authority and 23.09.2005 |
Communication
5.6 Yonetimin Gozden Gegirmesi Management Review 23.09.2005 [0
6. KAYNAK YONETIMi / RESOURCE MANAGEMENT
6.1 Kaynaklarin Saglanmasi Providing Resources 23.09.2005 |0
6.2 Insan Kaynaklari Human Resources 23.09.2005 |0
6.3/6.4 Alt Yap1 — Caligma Ortami1 Infrastructure — Working Environment 23.09.2005 0
7. URUN GERCEKLESTIRME / PRODUCT REALISATION
7.1 Uriin Gergeklestirmenin Planlamas: | Planning Product Realisation 23.09.2005 |0
7.2 Miisteri ile Iliskili Prosesler Customer-related Processes 23.09.2005 |0
7.3 Tasarim ve Gelistirme Design and Development 23.09.2005 |0
7.4 Satmalma Procurement 23.09.2005 |0
7.5 Uriin ve Hizmetin Saglanmasi Product and Service Provision 23.09.2005 |0
7.6 Izleme ve Ol¢iim Cihazlarmin Kontrolii Control of Monitoring and measurement | 23.09.2005 |
Equipment
8. OLCME, ANALIZ, IYILESTIRME / MEASUREMENT, ANALYSIS, IMPROVEMENT
8.2 Izleme ve Olgme Monitoring and Measurement 23.09.2005 |0
8.3 Uygun Olmayan Uriiniin Kontrolii Control of Non-conforming Products 23.09.2005 |0
8.4 Veri Analizi Data Analysis 23.09.2005 |0
8.5 Iyilestirme Improvement 23.09.2005 |0
9. EKLER / ENCLOSURES
9.1 Siire¢ Yapisi Process Structure 23.09.2005 |0
9.2 Organizasyon Semalar1 Organisation Schemes 23.09.2005 | 0O
9.3 Prosediir Listesi Procedure List 23.09.2005 [0




194-1-2-da-da

@ DANAK FORCE-Dantest CERT
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Quality Management System Certificate
Certificate No.: EF-CKL-9001-057

This is to certify, that the Quality Management System of

XYZ insaat Taahhiit ve San. Tic. A.S.

ISTANBUL
Ashgabat Office: Moscow Office:
TURKMENISTAN RUSSIA
fulfils the requirements of
DS/EN ISO 9001:2000

Quality management systems

The scope of the certificate is:
General contracting works including design-build services
completed on a turn-key basis where required

The basis for certification appears from the enclosure.

The certificate is issued in conformity with:

- FORCE-Dantest CERT’s rules for certification of systems, conforming to EN 45012

- General terms for certification of systems, FORCE-Dantest CERT ABC-sys 14™ edition,
September 2003.

The certificate is valid until 31st December 2008,

provided that the surveillances mentioned in the enclosure have been carried out and signed by
the FORCE-Dantest CERT Lead Auditor. The surveillances can be performed between two
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Manéagér, FORCE-Dantest CERT Date of issue Certification Manager

The certificate has been issued by FORCE-Dantest CERT, Park Allé 345, DK-2605 Brgndby, Denmark, and is the property of FORCE-
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APPENDIX C

SAMPLE PROCEDURE AND WORK INSTRUCTION OF XYZ
CONSTRUCTION CO.

(Prosediirler ve Talimatlar)



. DOKUMAN NO : 4.01
PROSEDUR :
REVIZYON 2 00
LOGO savEa
Proje Yonetimi _
TARIH 1 23.09.2005
Hazirlayan Sistem Onay1 Yiriirliik Onay1
Genel Koordinator Kalite Yonetim Temsilcisi Yonetim Kurulu

REVIZYON TAKIiBI

REVIZYON | TARIH ACIKLAMA

00

23.09.2005 | Yeni

Amag

Bu prosediiriin amaci, sdzlesmelere gore gerceklestirilen tiim XYZ INSAAT projelerinin  zamaninda,
biitge limitleri dahilinde, belirlenen kalitede gerceklestirilmesini ve Proje sdzlesme sartlariin tam olarak

yerine getirilmesini giivence altina almaktir.

Kapsam

Bu prosediir, XYZ INSAAT tarafindan yiiriitiilen tiim yapim projelerinde uygulanir.

Referanslar

3.1 llgili Dokiimanlar

ISO 9001 Madde 7.5 ve 8.2.4

Proje Yonetim Plani

4.01-A.01 Proje Yonetim Plan1 Akig Semasi
3.21lgili Kayitlar

4.01-F.01 Organizasyon Semast

4.01-F.02 Atama Tablosu

4.01-F.03 Proje Egitim Plam

4.01-F.04 Girdi Kontrol, Isaretleme ve Muhafaza Tablosu Formu
4.01-F.05 Muayene ve Test Plan1

4.01-F.06 PYP Master ve Dagitim Listesi

Tanimlar

Proje Miidiirii: Projenin tiim gerceklestirme ve uygulama sorumlusudur.

Santiyeler Miidiirii: Tiim santiyelerin uygulama ve Y dnetimini saglar




DOKUMAN NO : 4.01

PROSEDUR ,
REVIZYON : 00

L O G O SAYFA

Proje Yonetimi

TARIH 1 23.09.2005

Sorumluluklar ve Personel

5.1 Onay ve Yiiriirliik

Bu prosediir Yonetim Kurulu Uyelerinden herhangi bir yetkilinin onay1yla yiiriirliige girer .
5.2 Prosediiriin Kullanicilari

Tiim Proje Miidiirleri ve onlarm bagl oldugu Uzmanlik Gruplar1 sorumlu olduklar1 projelerin bu prosediir
dogrultusunda planlanmasin1 ve yliriitiilmesini saglamaktan sorumludurlar.

Prosediir
6.1 Genel

XYZ INSAAT’n kalite ile ilgili politikalar1 ve yaklasimi dogrultusunda yiiriittiigii faaliyetler sonucu
meydana getirilen yapilarin kalitesinin Isverene ve nihai kullaniciya etkin sekilde yansitilmasi, proje
yonetiminde saglanan etkinligine baglidir.

Bu anlamda proje yonetimi faaliyetleri yogun olarak, isveren ile sdzlesmenin imzalanmasindan itibaren
baslar ve nihai yapinin igverene tesliminde ve kesin kabullerin yapilmasi ile sonuglanir.

Proje Yonetiminde etkinlik ve beklenen faydanin saglanmasi, projenin iyi bir sekilde planlanmasi ve
planlarin etkin sekilde uygulanmasina baglhidir.

Bu prosediirde tanimlanan yontemler XYZ INSAAT 1 taahhiit ettigi yapilarin zamaninda, istenen kalitede
ve biitce dahilinde bitirilmesi i¢in gergeklestirilmesi gereken planlama, takip kontrol, gegici ve kesin kabul
siireclerini tarif eder.

6.2 Mobilizasyon
6.2.1 Santiye Sefinin atanmasi ve isin devredilmesi

Proje sozlesmesinin imzalanmasindan hemen sonra Yonetim Kurulu taahhiit edilen projenin yiirttiilmesi
icin bir Santiye Sefi atar. Santiye Sefinin se¢iminde XYZ INSAAT icinde bulunan mevcut personelin
nitelikleri ile s6zlesmenin gerekleri/sartlar1 goz dniinde bulundurulur.

Santiyeler Miidiiriine imzalanmig sézlesmenin bir niishasi ve Teklif dokiimanlart devredilir. Proje
gelistirme / teklif asamasindan, sozlesmenin imzalanmasina kadar gegen siire i¢inde olusan diger belge ve
kayitlarin bir kopyasi da verilir.

6.2.2 Mobilizasyon ¢calismalari
Santiyeler Miidiirii/Proje Miidiirii s6zlesmeyi inceledikten sonra mobilizasyon ¢aligmalarini baslatir:
e Proje ¢cekirdek organizasyonunun belirlenmesi

Proje organizasyonunu kuracak ve santiye kurulus faaliyetlerini baslatacak kisiler belirlenir ve bunlar
arasinda gorev dagilimi yapilir. Gorev dagilimi asagida konular1 kapsamalidir :

% Proje Yonetim Planinin Hazirlanmasi
Bu prosediiriin ileri boliimlerinde agiklanan “Proje Yonetim Plani”nin hazirlanmasi ile ilgili sorumlu

kisi(ler) tayin edilir.
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REVIZYON : 00
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Proje Yonetimi

TARIH 1 23.09.2005

« Mobilizasyon Plaminin Hazirlanmasi

Mobilizasyon Plani, sézlesmenin Santiyeler Miidiirli/Proje Miidiirii tarafindan incelenmeye baslanmasi ve
Santiye yer teslimi asamasindan itibaren hazirlanmalhidir. Mobilizasyon siiratli bir sekilde
gergeklestirileceginden bu plan icin belirli bir formati1 yoktur. Ancak Mobilizasyon Plani igine asgari
olarak asagida konular dahil edilmelidir :

e Isyeri dosyasinin acilmasi ve yer teslimi

Isveren’den santiyenin kurulacagi yerin, gérevlendirilmis kisi (ler) tarafindan teslim alinmasi.

e  QGerekli izinlerin alinmasi

Proje geregi, santiyenin kurulacagi ve imalatlarin yapilacagi tiim yerler i¢in gerekli yasal izinlerin alinmasi
(6rn. is yeri agma, ¢aligma izni, kazi yapma, vb.). Tiim izinler igin baginda alinmasi gerekmiyorsa, projenin
hangi asamasinda hangi izinlerin alinmasi gerektigi belirlenmelidir. (Ornegin Isyeri dosyas: sézlesme
imzalandiktan sonra ve yer tesliminden 6nce agilmalidir. )

e Kamp kurulmasi / Yerlesim

Santiye sahasi i¢i veya disinda XYZ INSAAT personelinin ve taseron personelinin ikamet edecegi
yerlerin belirlenmesi. Santiye yonetim organizasyonun kurulacagi yerlerin belirlenmesi. Kamp i¢in gerekli
malzemelerin ( konteyner, prefabrik ofis, vb.) temin edilmesi, Ambar, atolyeler, makina parki, iiretim
tesisleri gibi yardimei {initelerin yerlerinin planlanmasi ve kurulmasi.

e Makina / Ekipman tedariki

Ilk galigmalarin yapilmas: (kamp kurulmasi, yollarin agilmasi) ve daha sonraki asamalarda proje
kapsaminda kullanilacak makinalar i¢in bir tedarik plani hazirlanmasi ve bunlarin temini

e Personel temini

Proje mobilizasyonu ile birlikte projede gdrev yapacak kilit personelin ve niteliklerinin belirlenmesi ve
temin edilmesi.

e Taseronlarin secimi

Yemek, gilivenlik, ulasim ve mobilizasyonla ilgili tiim faaliyetlerin yiiriitiilmesi i¢in servis hizmet
taseronlarinin se¢ilmesi ve yerlestirilmesi.

6.3 Proje Yonetim Planinin Hazirlanmasi

Proje Yonetim Plani, projenin mobilizasyon asamasindan sonra yiiriitiilecek ve sdzlesme sartlarinin nasil
karsilanacagini gosteren genel yonetim planidir.

XYZ INSAAT’1n taahhiit ettigi tiim isler i¢in bir “Proje Yonetim Plan1” hazirlanmasi zorunludur. Bu plan
Santiyeler Miidiirii/Proje Miidiirii tarafindan hazirlanir. Yénetim Kurulu Uyelerinden herhangi bir
yetkilinin onayu ile yiiriirliige girer.

Projelerin biiyiikliigline, karmagikligina, isveren/kontroldrliik gereksinimlerine ve sézlesme sartlarina gore
“Proje Yonetim Plan”larmnin detay seviyeleri degisiklik gdsterebilir. XYZ INSAAT 1n yiiriittiigii projelerin
icerigi, kapsami, biiyiikligii ve isin niteliginin ¢ok degisken olmasi sebebiyle, Proje Yonetim Planinin
icerigi ve formati belirli kaliplarla sinirlandirilmamistir. Asgari gerekleri karsilamak sartiyla, icerik ve
formati, her Proje kendi ihtiyaglarina gore belirleyebilir.
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6.3.1 Proje Yonetim Plam icerigi

Proje Yonetim Plan1 asgari olarak sunlari icermelidir:
1. Proje Tanitimi, Kapsam & Hedefleri

e Projenin genel tanitimi

Projenin disaridan gelen bir kisinin anlayabilecegi dilde tanitim1 (6rn. Projenin adi, baglangi¢ ve planlanan
bitis tarihleri, Isin bedeli, isveren bilgileri, miisavir firma bilgileri, ortaklik yapisi, sozlesme tipi, Projenin
teknik tanitimina iligkin bilgiler vb. )

e XYZ INSAAT’n projedeki yeri ve is kapsami
XYZ INSAAT 1n projede hangi isleri yapacag, islerin kapsami/smirlari.
e Proje takibinde kullanilacak genel tanimlar

Projenin basindan sonuna kadar gegerli olacak ve kullanilacak tanimlar (6rn. projenin adi, adresi, telefon /
fax / e-mail, muhasebe kodu, logolar, vergi dairesi, vergi no’su, vb.)

2. Organizasyon yapisi / Gorev paylasimi
e Projenin organizasyon yapisi

Projeyi ydneten / yiiriiten Merkez, Santiye, Isveren ve Kontrolliik teskilatini da iceren organizasyon
yapisidir. Organizasyon yapisi bir organizasyon semasi seklinde c¢izilebilir. Organizasyon semasinda
sadece ilinvanlarin / pozisyonlarin yer almasi tavsiye edilmektedir (uygun goriiliirse 4.01-FO1 Organizasyon
Semasi formati kullanilabilir).

e Atama Tablosu

Organizasyon yapisinda yer alan kilit gorevlerin hangi kisi tarafindan yerine getirildigi gosterilmelidir. Bu
amagcla uygun goriiliirse 4.01-F02 Atama Tablosu formati kullanilabilir.

e Gorev Tanimlan

Projede gorev alan ve organizasyon semasinda yer alan kilit pozisyonlar i¢in gorev tanimlari. Gorev
tamimlar1 ilgili “lnvan”larin veya kisilerin nelerden sorumlu olduklarin1 ve varsa o6zel yetkilerini
tanimlamalidir.

3. lsveren/ Ortak / Kontrolliik iliskileri

Bu boliim altinda igveren, ortak ve/veya kontrolliik ile iligkilerin nasil yiiriitiilecegi tarif edilmelidir.
Tarifler asagida ki konular1 kapsayabilir:

Yazigsmalar : kim, nasil, hangi konularda yazigsmalarda bulunabilir.

Toplantilar : hangi zamanlarda, hangi toplantilar, kimlerle, hangi amagla yapilir.

Problem/Hata : hangi problem / hatalar kimlere nasil bildirilir.

Mutabakat : hangi konularda kimlerle mutabakat saglanmasi gerekir. Mutabakat nasil yazili hale getirilir.
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4. 15 Program

Isin baginda projenin asamalarini, siirelerini ve faaliyetler arasi iligkileri gdsteren is programi hazirlanarak
bu boliimiin altinda veya proje yonetim planinin ekinde verilmelidir. Proje yonetim plani Primevera, MS
Project vb. programlarla hazirlanmalidir.

Uygulama iglerinin programi, tasarim programina bagli olacagi i¢in, i programi tasarim programi ile
senkronize edilmelidir. Bu amagla tasarim programi (varsa) bu boliim altinda veya yapim programina
entegre sekilde verilmelidir.

5. Makina/Ekipman Programi

Projenin basindan sonuna kadar ihtiya¢ duyulacak makina ve ekipmanlarin bir listesi hazirlanmalidir.
Makina/Ekipman ihtiyag listesi faaliyetleri ger¢eklestirmek icin gerekli olan makina / ekipman tiplerini,
kapasitelerini vermelidir (marka, model v.b bilgilerin bu programda yer almasina gerek yoktur.)

Is programma gére makina/ekipmana ne zaman ihtiya¢ duyulacagi ve ne kadar siire projede tutulacagi
belirtilmelidir.

Makina ekipman ihtiyaglar1 4.03 Makina/Ekipman Hareketleri Prosediiriine uygun sekilde saglanir.

6. Personel Program

Projenin bagindan sonuna kadar ihtiya¢ duyulacak personelin niteliklerine ve/veya iinvanlarma goére bir
listesi hazirlanmalidir (ving operatorii, kalipgi, demirci, vb. gibi belirlenmelidir - isimlerin bu programda
yer almasi gerekli degildir). Tageron personeli de bu listeye dahil edilmelidir.

Is programina gére personele ne zaman ihtiya¢ duyulacagi ve ne kadar siire tutulacag
belirlenmelidir. Insan Kaynaklar1 El Kitabi’na uygun sekilde saglanir.

7. Malzeme/Tedarik Program

Projenin basindan sonuna bir malzeme ihtiyag¢ programi belirlenmelidir. Varsa ihale sartnameleri iginde
bulunan veya teklif/sdzlesme agsamasinda gelistirilen metrajlar baz alinarak malzeme ihtiyaci belirlenebilir.

Yapida kullanilacak belli bagli malzemelerin yanisira miimkiin oldugunca yardimci ve sarf malzemelerde
planlanmalidir.Is programma gore hangi malzemelere ne zaman ihtiyac duyulacag: (termin tarihleri )
belirlenmelidir.

So6zlesme sartlarinda veya verilen tekliflerde malzemeler ile ilgili spesifikasyonlar verilmis ise,
Proje Yonetim Planinin bu maddesi altina bunlarin spesifikasyonlar1 eklenmeli veya ilgili teknik
sartnamelere atifta bulunulmalidir. Diger malzemeler arasinda hangileri i¢cin malzeme
spesifikasyonlar1 hazirlanacagi belirlenmelidir.

Malzeme tedarikgileri se¢imi 5.03 Tedarik¢i ve Taseronlarin Se¢imi ve Performans Takibi prosediirii ve
malzeme satinalimi ise 5.02 Satinalma ve Lojistik prosediiriine uygun sekilde saglanir.

Malzeme tedarikgisi se¢imi ve satinalma iglemlerinin, herhangi bir nedenden dolay1 yukarida verilen
prosediirlerden farkli sekilde yliriitiilmesi gerekiyor ise bu madde altinda yontemler detayli sekilde
acgiklanmalidir.
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8. Biitce

Yonetim Kurulu Bagkan Yard., ve Proje Yoneticisi mutabakati ile bu madde altinda projenin biit¢esi
eklenebilir. Proje biit¢esinin burada yer almast uygun goriiliirse Proje Yonetim Plani’nin kimlere
gosterilebilecegi tarif edilmelidir. Burada yer almamasinin kararlastirilmasi durumunda bu bolim bos
gecilir ve biitge ile ilgili tiim konular ayr takip edilir.

Tim projeler i¢in gelir/gider ve nakit akimina iliskin proje biitgesinin olusturulmasi zorunludur.

9. Dokiiman ve kayitlarin yonetimi
Proje stiresince tiretilecek dokiimanlarin nasil yonetileceginin tarifleri bu boliim iginde verilmelidir.

[k 6nce proje siiresince kontrol altina almacak tiim dokiimanlarin bir listesi hazirlanmalidir. Kontrole tabi
dokiimanlar :

e Taahhiit edilen islerin gerceklestirilmesinde referans olarak kullanilan,

e XYZ INSAAT veya bagkalar1 tarafindan revize edilebilen dokiimanlardir.

Kontrol altina alinacak dokiimanlar igin :

o Kim tarafindan iiretilecegi ve onaylanacagi,

e XYZ INSAAT iginde kim tarafindan yayinlanacagi/teslim alinacagi,
e Kimlere nasil ve ka¢ kopya dagitilacag,

e Eski dokiimanlarin nasil ve kim tarafindan kullanimdan kaldirilacag ,
gibi konular net bir sekilde tarif edilmelidir.

Ayrica santiye Teknik Ofis biinyesinde bir ¢izim ofisi kurulmasi gerekli goriiliirse (6rn. as-built
¢izimlerinin hazirlanmasi, onaylanmasi, dagitimi, dosyalanmasi, imalat ¢izimlerinin vb.), ¢izim ofisinin
gorevleri ve sliregleri bu madde altinda tarif edilmelidir.

10. Girdi Kontrol / Isaretleme / Muhafaza

Bu boliim altinda projede kullanilacak malzemelerin girdi kontrollerin yapilmasi, isaretlenmesi, muhafaza
edilmesi yontemleri tarif edilmelidir.

Malzemelerin kabuliinde hangi malzemenin,;

e nasil ve neye gore kontrol edilecegi,

e kontrol sonuglarinin nereye kayit edilecegi,

e kabul edilmesi durumunda isaretlenip / isaretlenmeyecegi
e isaretlenmesi gerektiginde, nasil isaretlenecegi,

e Ozel muhafaza kosullar var ise bunlarin nasil saglanacagi,
konusunda yontemler tarif edilmelidir.

Uygun goriiliirse 4.01-F.04 Girdi Kontrol Plan1 kullanilacaktir..
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11. imalat Yéntemleri
Bu boéliimde projede uygulanacak 6zel imalat (yapim) yontemlerinin tarifi eklenmelidir.

Ayrica imalat esnasinda yerine getirilecek 6zel sartlar vb. kosullar tarif edilmelidir. (6rn. perdeleme, 6rtme,
vibratdr kullanimi, vb.).

12. Muayene/Test Plam

Bu béliimde is programina ve imalat yontemlerine uygun olarak hangi asamada,
e Hangi kontrollerin,

e Ne kadar siklikta,

e Nasil,

e Kim tarafindan

yapilacaginin plani/tarifi verilmelidir. Ayrica hangi gerceklestirilen kontrollerin kayitlar1 nerede tutulacagi
ve elde edilen sonuglarin kabul kriterleri belirlenmelidir. Kabul kriterleri +/-, min. veya maksimum tolerans
olarak verilebilecegi gibi, belirli bir standard veya yonetmelik i¢inde verilenlere veya belirli bir numuneye
de referans verilebilir.

Uygun goriiliirse 4.01-F05 Muayene ve Test Plani1 formati kullanilacaktir.

13. Kalibrasyon/Dogrulama

Bu boliimde kontrol (muayene/test) amagli kullanilan ve kalibrasyon ve/veya dogrulamaya tabi olan 6lgiim
ekipmalarmin, markasi, seri no’su ve tanim numaralarmi igeren 4.04-L.01 Olgliim, Muayene, Test ve
Deney Cihazlar Listesi hazirlanmali ve verilmelidir.

Listede yer alan her bir ekipmanin kalibrasyon yontemleri, kabul kriterleri ve kalibrasyon periyodlari
belirlenmelidir.

Kalibrasyon faaliyetleri 4.04 Olgiim/Test Ekipmanlarmin Kalibrasyonu prosediiriinde detayli sekilde
acgiklanmugtir.

14. Uygunsuzluk Bildirimi
Bu boliimde projede ne tip uygunsuzluklarin kayit edilecegi ve nasil/kime raporlanacagi tarif edilmelidir.

Tespit edilen uygunsuzluklarin kimler tarafindan degerlendirmeye tabi tutulacagi, diizeltici/Onleyici
faaliyetlerin tanmimlanmasi ve onaylanmasi sorumluluklar1 ve bunlar ile ilgili tutulacak kayitlar tarif
edilmelidir.

Uygun goriiliirse 1.05 Uygunsuzluklarin Yonetimi ve Diizeltici Faaliyetler prosediirii uygulanabilir. Uygun
olmamasi durumunda bu prosediir i¢inde tarif edilen prensiplerin nasil yerine getirilecegi detayli sekilde
tarif edilmelidir.
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15. Hakedis / Raporlama

Bu boliimde hakedis islemlerinin nasil gergeklestirilecegi tarif edilmelidir:
e Hesaplama i¢in bilgi toplanmasi (hangi bilgiler, nasil toplanacak)

e Hesaplama / Raporlama yontemleri.

e Sorumlu(lar)

e Mutabakat

e Fatura kesimi i¢in hangi bilgilerin nasil raporlanacagi.

Ayrica bu béliimde Projenin bagli oldugu Proje Miidiirii veya Ust Yonetime dahili proje degerlendirmesi
icin hangi raporlarin hazirlanacaginin tarif edilmesi (rapor formatlari).

6.3.2 Proje Yonetim Plan1 — Opsiyonel icerik

Projenin biiyiikliigii, faaliyet kapsami ve isveren/sézlesme gereklerine goére Proje Yonetim Plani iginde
ayrica su boliimler olusturulabilir:

16. Sigorta islemleri

Bu boliimde proje ile ilgili sigortalar tarif edilmelidir. Sigorta poligilerine atifta bulunularak, sigortalar ile
ilgili islemlerin nasil yiiriitiilecegi tarif edilmelidir.

17. Stok yonetimi

Bu boliimde proje/santiyede stok sahasi olarak tanimlanan yerlere malzeme girisinin nasil yapilacagi,
sahada kullanim i¢in nasil ¢ikis yapilacagi ve tedarik¢iye iadesinin nasil yapilacag tarif edilmelidir (talep
formu, irsaliyeler, vb.tarif edilmelidir ).

Ayrica santiyede olusturulan Ambar/Stok yonetimi ile ilgili, raf sistemleri, kodlama, giris ve ¢ikislar da bu
boliim altinda tarif edilmelidir.

18. Egitim Thtiyaclar1 Planlamasi ve Kayitlar

Projede gorev alan/alacak personelin egitim ihtiyac1 tespit edilerek, Proje Yonetim Planinda
belirtilebilir. Egitim ihtiyaclarinin tespiti, egitim planlamasi ve egitim kayitlar1 ile ilgili uygulamalar 6.01
Egitim prosediiriinde tarif edilmistir. Bu baglik altinda proje/santiye i¢in tanimlanan egitimlerin plani yer
almalidir. Uygun goriiliirse egitim plan1 4.01-F.03 Proje Egitim Plan1 formatinda hazirlanabilir.

19. Tasarim ve Gelistirme

Santiyede tasarim ve/veya gelistirme ¢alismalar1 yapilmasi dngoriililyorsa, tasarim siirecinin / prosediiriin
tarifi : ( Bkz. 3.01 Tasarim Prosediirii )

Tasarim Planlamasi
Organizasyon ve Tasarim is programi

Tasarim girdileri



DOKUMAN NO : 4.01

PROSEDUR ,
REVIZYON : 00

L O G O SAYFA

Proje Yonetimi

TARIH 1 23.09.2005

Tasarimin dokiimante edilmesi
Tasarim hangi asamalarda gézden gecirilecegi — onaylama sistemleri
Tasarim siirecinde gerceklestirilecek “dogrulama” faaliyetleri (deneyler,deneme uygulamalari, testler, vb.)

Tasarim degisikliklerinin nasil yapilacagi

20.0zel Sozlesme Kosullar

Proje YoOnetim Plani’nin standart igeriginde olmayan 6zel sozlesme sartlar1 var ise, bunlarin nasil yerine
getirelecegi bu boliimde tarif edilir.

21. istatistiksel yontemler

Projenin teknik gereksinimleri go6zoniine alinarak {iriin, proses ve malzeme kontrollarinda,
uygunsuzluklarin degerlendirilmesinde, diizeltici ve Onleyici faaliyet gelistirmede kullanilacak istatistiksel
yontemler belirlenir ve uygulama plami seklinde gosterilir. Bu yontemlere iliskin ayritili agiklamalar igin
referans dokiimanlar belirtilir ve bu dokiimanlara erigim saglanir.

Beton ve gelik imalatlarin kontrolleri igin ¢esitli kontrol ¢izelgeleri, regresyon-korelasyon analizleri
uygulanabilir.

Gerektiginde, hatali iiretim, durma kayiplari, uygunsuzluklarin degerlendirilmesinde pareto analizinden,
hata kaynaklarinin arastirilmasinda neden-sonug¢ sorun analizinden faydalanilabilir. Hassas proses kontrolu
gereken durumlarda proses yeterlik analizi kullanilabilir.

6.4 Proje Yonetim Plam1 Dokiimantasyonun Kodlanmasi

Her bir proje i¢in hazirlanan Proje Yonetim Plani iginde bulunan ve projeye Ozel hazirlanan
dokiimantasyon (formlar, talimatlar, metotlar, vb.) 6zel sisteme gore kodlanir:

XXXX.YY.ZZ

Proje Yonetim Plani’nin ilgili b6liimii i¢inde hazirlanan
belgenin seri no’su (6rn. 02. Organizasyon boliimiinde
hazirlanan ilk belgenin numaras1 “ 01" olarak verilir)

Proje Yonetim Plani

igeriginin, boliim no’su (6rn.
Organizasyon i¢in “ 02"

Proje kodu (6rn.KN42”)
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Ornek : KUKLA TIYATROSU Proje Yénetim Plan’nin 02. Organizasyon béliimiinde hazirlanan ilk
belgenin kodu “KN42.02.01” seklinde verilir.

6.5 Dokiiman Kontrolii ve Revizyon Takibi

Proje Yonetim Plant’nin i¢inde bulunan tiim dokiimanlarin revizyonlarini takip etmek amaciyla bir master
liste olusturulur. Bu master listede Proje Yonetim Plani igindeki dokiimanlarin revizyon durumlari
gortilebilmelidir.

Uygun goriilmesi durumunda 4.01-F06 Proje Yonetim Plan1 Dokiiman Master ve Dagitim Listesi formati
kullanilabilir.

Dokiimanlar ilk yayinlandiginda yeni bir dokiiman oldugunu goéstermek amaciyla revizyon durumu
belirtilmez veya “Rev. 0” olarak isaretlenir. Bundan sonraki revizyonlarda Rev. 1, 2, 3, 4.....n, revizyon
durumlari belirtilir.

XYZ INSAAT prosediirlerinin ek’inde tarif edilen standardize edilmis dokiimanlar kullanilmasi
durumunda, dokiimanlara projeye 6zel kod verilmez. Bunun yerine dokiimanlarin {izerindeki kod numarasi
kullanilir. Kullanilan dokiimanin hangi projeye ait oldugunu goéstermek amaciyla bir tanim ilave edilir.
(6rn. projenin adi, kodu vb.)

7. Dagitim ve dosyalama
7.1 Proje Siiresince
7.1.1 Dokiimanlar

Proje Yonetim Plani i¢indeki tiim dokiimanlarin orijinalleri bir biitiin olarak ilgili Proje Ydneticisi veya
yetkilendirecegi kisi tarafindan proje siiresince muhafaza edilir.

Proje Yoneticisi veya yetkilendirecegi kisi, Proje Yonetim Plani’ni bir biitiin veya i¢indeki dokiimanlari
ayr1 olarak ilgili kisilere dagitimin1 saglar.

Proje Yonetim Planindaki dokiimanlarin bir kisminin veya tamaminin revize edilmesi durumunda,
dokiimanin dagitimimin yapildig1 tiim birimlere revize edilmis dokiimanlarin birer kopyast master liste ile
birlikte gonderilerek eski (gegersiz) kopyalarin imha edilmesi istenir. Gilincelligini yitirmis bir belgenin
kullanicilar tarafindan muhafaza edilmesi gerekli oldugu durumda, gegersiz olan dokiimanin iizerine
“IPTAL” yazlarak paraflanir.

Proje Yoneticisi veya yetkilendirecegi kisi, proje siiresince kullanilmig ve gecerliligini yitirmis tim
dokiimanlarin orijinallerini gerekiyorsa muhafaza eder.

7.1.2 Kayitlar

Proje Yonetim Plam iginde tarif edilen ve iiretilen tiim kayitlar, proje siiresince santiye ve ilgili birimler
tarafindan muhafaza edilir.

7.2 Proje Bitiminde
7.2.1 Dokiimanlar

Proje bitiminde, Proje Yonetim Planinin projedeki giincel kopyasi, miimkiinse elektronik ortamda, degilse
basili kopya olarak 1.03 Kayitlarin Yo6netimi, Dosyalama ve Arsivleme prosediiriine gore islem goriir.

7.2.2 Kayitlar

Proje siiresince iiretilen tiim kayitlar, 1.03 Kayitlarin Ydnetimi, Dosyalama ve Arsivleme prosediiriine gore
islem goriir.



LOGO

DOKUMAN NO : 5.02-T.01

TALIMAT :
REVIZYON : 00

MERKEZ SEVKIYAT AMBARI | SAYFA :
CALISMA TALIMATI TARIH 092005

Hazirlayan Sistem Onay1 Yiriirliik Onay1
Satinalma ve Lojistik Miidiirii Kalite Yonetim Temsilcisi Yonetim Kurulu
REVIZYON TAKIBi

REVIZYON |TARIH ACIKLAMA

00 23.09.2005 | Yeni

Amacg

Bu talimat, gelen malzemelerin belirlenen 6zelliklere sahip olup olmadiginin degerlendirmesinin yapilarak,
tanimlanmig depolama alanlarina, kullanilacagi bolgeye hasar gormeyecek sekilde tasinmasi,durumlarinin
kontrolii, depolanmasi ve ambar malzeme giris ¢ikis kurallarinin belirlenmesi, amaciyla hazirlanmigtir.

Kapsam

Bu talimat. sdzlesme geregi taahhiit edilen isleri yerine getirmek flizere santiye sahasina ve/veya
ambarlarina gonderilecek malzemeleri, girdi kontrolii, depolanmasi ve sevkiyat iglemlerini kapsar.

Referanslar

3.1 ilgili Dékiimanlar

ISO 9001:2000 6.3-6.4-7.4.3

5.02 Satialma ve Lojistik Prosediirii

5.03 Taseron/Alt Yiiklenici Se¢imi ve Performans Takibi Prosediirii
5.02-L.01 Elektrik/Mekanik Kontrol Listesi

3.2 ilgili Kayitlar

5.02-F.10 Ambar Giris Formu

5.02-F.11 Ambar Cikis Formu
5.02-F.12 Elektrik/Mekanik Kontrol Onay Formuna

Tanimlar

Herhangi bir tanim yoktur.

Sorumluluklar ve Personel
5.1 Onay ve yiiriirlilkk

Bu talimat Yonetim Kurulu’ndan herhangi bir yetkilinin onayindan sonra yiiriirliige girer. Bu talimatin
yuriitiilmesinden Satinalma ve Lojistik Miidiirii Sorumludur.
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. DOKUMAN NO : 5.02-T.01
TALIMAT

REVIZYON : 00

MERKEZ SEVKIYAT AMBARI | SAYFA :
CALISMA TALIMATI TARIH 092005

5.2 Talimatin Kullanicilar:

Satinalma ve Lojistik Miidiirligii.

Talimat

Proje satinalma yetkilileri ambara gonderecekleri malzemeyi énceden depo sorumlusuna bildirmelidir.
Malzemeyi siparis eden kisi, siparis formunun bir niishasin1 Giinesli depo sorumlusuna gonderecektir.
Bu siparis formunda dogal olarak malzeme miktari, diger bilgiler ve teslim tarihi mevcuttur.

Malzeme ambar sahasina ulastiktan sonra satici irsaliyesine gore sayim yapilarak teslim alinir.

Malzeme teslim alma islemi 5.03 Taseron/Tedarik¢i Se¢imi ve Performans Takibi Prosediiriine gore
yapilir.

Her malzeme ilgili santiye i¢in ayrilan boliimde depolanir.

Ozellikli veya hassas malzemelerle ilgili 6zel durumlarda yapilmasi gereken islem proje gruplari
tarafindan depo sorumlusuna bildirilir.

Ambar sorumlusu teslim aldigi malzemelerle ilgili 5.02-F.10 Ambar Giris Formu hazirlayarak
Satinalma ve Lojistik Miidiirliigline gonderilir.

5.02-F.10 Ambar giris Formu {izerinde ihracat iglemleri i¢in malzemenin miktari,agirligi,hacmi ve
ambalaj sekli belirtilir.

Malzeme sevkiyat sirasinda zarar géormeyecek sekilde uygun olarak ambalajlanmamig ise ambalajlama
islemi yapilir.

Proje gruplarinin ve/veya malzemeyi ambara yollayan yetkili kiginin 6zel bir talimati olmadig
durumlarda malzemenin ne sekilde ambalajlanacagina ambar sorumlusu karar verir. Ozel durumlar igin
verilecek talimatlar yazili olmak kosuluyla herhangi bir sekilde olabilir

Ihracat departmanindan malzemenin sevk bilgisi (tasima sekli,yiikleme tarihi v.s.) alindiktan sonra
malzeme yliklemeye hazir hale getirilir ve 5.02-F.11 Ambar Cikis Formu hazirlanarak Satinalma ve
Lojistik Miidiirliigiine gonderilir.

Malzeme sevk irsaliyesi hazirlanarak Satinalma ve Lojistik Miidiirliigiine gonderilir.

Herhangi bir sekilde sevk edilmesinden vazgecilen veya bozulan, kirilan, hasarli malzemeler, ‘Sevk
edilmeyecek malzemeler’ alanina konur. Bu alana konmasi miimkiin olmayan ama sevk edilmeyecek
olan malzemelerin iistiine goriiniir bir sekilde durumunu izah eden bir etiket yapistirilir.

Sevk edilmeyecek malzemeler alan1 veya bolimii bu ibareyi tagiyan bir tabela ile dnceden belirlenmig
olacaktir.

Depoda uzun siire kaldigi i¢in hava ve iklim kosullar1 veya baska bir nedenle bozulan malzemeler i¢in
ilgili proje grubu yetkilisi ile beraber tutanak tutularak yapilacak islem kararlastirilir.

Elektrik/Mekanik olarak kontrolii gereken malzemelerin ve ekipmanlarin kontrol islemleri i¢in proje
bazli 5.02-L.01 Elektrik Mekanik Kontrol Listesi hazirlanir. Hazirlanan bu liste dahilindeki kontroller
yerinde veya merkez ambarda kontrol edilerek 5.02-F.12 Elektrik- Mekanik Kontrol Onay Formuna
kaydedilir.

Dagitim ve Dosyalama

Bu prosediiriin basili veya bilgi islem sistemi iizerindeki kopyasi tiim birimlere dagitilmalidir.
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APPENDIX D

SAMPLE JOB DESCRIPTIONS FROM ORGANIZATIONAL MANUAL OF XYZ
CONSTRUCTION CO.

(Organizasyon El Kitab1 / Gérev Tanimlar)
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Sayfa /Page 1/ 1

ORGANIZASYON ELKIiTABI Tarih / Date : 21.11.05
ORGANIZATIONAL MANUAL Rev./Rev :0

Belge/ Doc :2.22

Gorev Tanimlar: Job Description
Unvani Proje Sorumlusu
Bolimii
Ik amiri Genel Koordinator
Dogrudan baglh
unvanlar
Yoklugunda vekalet | Kisa vadede : Proje Sorumlusu
eden Uzun vadede : Proje Sorumlusu

Gorevin ana amact

Alman projelerin kontrat sartlarina gore koordinasyonu saglamak ve
projesi neticelendirmek.

Gerekli bilgi ve Asgari: Universite mezunu Tercih: Daha once fiilen, birden
beceriler olmak (Mimar), yabanci dil fazla, kapsaml1 Yurti¢i ve Yurtdisi
(ingilizce), Proje bazinda genel | proje uygulamalarinda bulunmus,
koorinasyonu saglamak i¢in ayn1 zamanda idari
proje, tasarim, uygulama, koordinasyonunda da galismis
malzeme, is programi, sevk ve | deneyimli olmak.
idare tekniklerini bilmek.
Performans Alinan Projeleri en uygun biitge, kalite ve siirede bitirmek.
degerlendirme
kriterleri

Gorev ve Yetki Kapsami

Projelerde firma ve/veya tageronlari tayin etmek i¢in gerekli ¢aligmalar1 yapmak.
Gerekli konularda tasarim ¢aligmalar1 yapmak.

Projelerde ilgili disiplinler ve uzmanlik konularinda koordinasyonu saglamak.

Is programina uygun malzeme akis programini hazirlamak ve gerceklestirmek.
Siparise giren malzemelerin projeye uygunlugunu kontrol etmek (teknik yeterliligini

kontrol etmek,teslim siirelerinin i programina uygunlugunu kontrol etmek vs.)

Gerekli malzemelerin piyasa aragtirmalarin1 yapmak.

e Gerekli asamalarda santiyedeki uygulamalarin projeye uygunlugunu kontrol etmek.

uymak

Kalitenin iyilestirilmesi, gelistirilmesi ve yiiriitiilmesi i¢in prosediirlere ve talimatlara
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Sayfa/Page:1/1

ORGANIZASYON ELKIiTABI Tarih / Date : 21.11.05
ORGANIZATIONAL MANUAL Rev./Rev :0

Belge/ Doc :3.35

Gorev Tanimlar: Job Description
Unvani Insaat Formeni
Bolimii Saha
Ik amiri Insaat Teknikeri
Dogrudan bagl
unvanlar
Yoklugunda vekalet Kisa vadede : Insaat Teknikeri
eden Uzun vadede:

GoOrevin ana amaci

Saha Miihendisi ve insaat Teknikerinin verdigi tiim talimatlar1 yerine
getirmek.

Gerekli bilgi ve Asgari: Gerek: Santiyelerde daha dnce galismis
beceriler olmak.

Performans Insaat alaninda yapilan tiim imalatlarda tecriibeye sahip olmak ve bagl
degerlendirme bulunan elemanlarla verilen talimatlarini yerine getirme yeterliligine sahip
kriterleri olmak.

Gorev Kapsami ve Yetkileri

Yetkileri

Insaat sahasindaki giivenlik, isci saglig1 vs. gibi konularda kontrolii ve diizeni saglamak.
Santiye i¢i saha diizeni, is¢i puantaji, makina ekipman puantaji gibi konularda sorumludur.
Kendisine verilen tiim talimatlari, sahada is¢i veya taserona uygulatmak.

Taseronlarin ¢aligma organizasyonlarini saha icerisinde saglamak.

Saha Miihendisine ve Insaat Teknikerinin verdigi isleri yapmak.

Kalitenin iyilestirilmesi, gelistirilmesi ve yiiriitiilmesi i¢in prosediirlere ve talimatlara uymak

Yukarida verilen gorev ve sorumluluklarma yerine getirilebilmesi igin insaat Formeni asagida verilen

yetkiler ile donatilmigtir;

Kendine verilen gorev ve sorumluluklari yerine getirmek amaciyla, mahiyetindeki belirli birimleri ve /
veya kigileri gorevlendirmek.
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APPENDIX E

SAMPLE FORMS OF XYZ CONSTRUCTION CO.

(Formlar)



LOGO

MALZEME TALEP FORMU

Disiplin: Talep Tariha:
Talep No
Askabat Dahili Yazisma Ref.No:

Santiye Askabat / Istanbul Yazisma Ref.No:
Adi Soyad1 CC:

IMZA

ATT: Proje Mud.Onayi yon.kur.baskan yrd.
CC:

Kod No Malzeme Brm Metraj Stok istenen m.| Marka / Aq Masraf kod| Deadline

NOT:

5.02-F.02 Rev.0



LOGO AMBAR GiRi$ FORMU
Tarih .
SeriNo.:...........e....e.
MALZEME KOD
No: MALZEME TANIMI MIKTAR | AGIRLIK | HACIM AMBALAJ
AMBAR SORUMLUSU ONAY

5.02-F.10 Rev.0
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APPENDIX F

PROJECT MANAGEMENT PLAN CONTENT OF XYZ CONSTRUCTION CO.

(Proje Yonetim Plan1 - Icerik)



XYZ INSAAT Proje Yonetim Plani Igerigi

Proje Yonetim Plam (icerik)

1. Proje Tanitimi, Kapsam & Hedefleri
Projenin genel tanitimi
Polimeks insaat’inn projedeki yeri ve is kapsami
Proje takibinde kullanilacak genel tanimlar (Adi, no’su, vb.)

2. Organizasyon yapis1 / Gorev paylasimi
Projenin organizasyon yapist (merkez, santiye, isveren ve kontrolliik teskilati dahil)
Projede gorev alacak pozisyonlarin gorev tanimlari, 6zel yetkileri ve atama listesi.
Periyodik proje toplanti tanimlar1 (POLIMEKS INSAAT organizasyonu).

3. Isveren / Ortak / Kontrolliik iliskileri

Isveren, ortak ve/veya kontrolliik teskilat: ile iliskilerin nasil yiiriitiilecegi (yetkili kisiler,
yazismalar, toplantilar, vb.)

Isveren, ortak ve/veya kontrolliik teskilati ile mutabakat saglanmasi gereken konular.
4. Is Program
Is program1 (Primevera, MS Project, excelvb.)
(Tasarim is programi)
5. Makina/Ekipman Programi
Makina/ekipman ihtiyag listesi
Is programina gére makina/ekipman tedarik programi
6. Personel Program (taseron dahil)
Personel ihtiyaci (adet ving operatorti, kalip¢i, demirci, vb.) ve nitelikleri
Is programina gére personel yiikleme programi
7. Malzeme/Tedarik Program
BOQ
Malzeme spesifikasyonlar / standartlar
Malzeme tedarik programi / sorumlululari.
8. (Biitce)(Istege Bagh)

Proje biitcesi (kar/zarar, nakit akisi, bilango)



XYZ INSAAT Proje Yonetim Plani Igerigi

10.

11.

12.

13.

14.

15.

16.
20.

Dokiiman ve kayitlarin yonetimi

Projede kullanilan paftalarin teslim alinmasi, dagitimi, revizyon takibi, dosyalamasi.
Projede kullanilacak diger dokiimanlarin temini, dagitimi ve revizyon takibi.
Projede iiretilen kayitlarin toplanmasi, dosyalanmasi ve muhafazasi.

Girdi Kontrol / Isaretleme / Muhafaza

Proje malzemelerinin girdi kontrollerin yapilmasi, isaretlenmesi, muahafaza edilmesi
yontemleri.

Proje stok sahalarina malzeme girisi, ¢ikisi ve iadesi.
Imalat Yontemleri
Projede uygulanacak 6zel imalat yontemlerinin tarifi (method of statements).

Imalat esnasinda yerine getirilecek dzel sartlar (8rn. perdeleme, drtme, vibratdr kullanimi,
vb.)

Muayene/Test Plam
Is programina ve Imalat yontemlerine uygun hangi asamada,
e Hangi kontrollerin,
e Ne kadar siklikta,
e Nasil,
e Kim tarafindan
yapilacaginin plani/tarifi.
Hangi kontrollerin kayitlari, nerede tutulacagi.
Kalibrasyon/Dogrulama
Projede kalibrasyona tabi olan 6l¢iim ekipmanlarinin listesi.
Kalibrasyon yontemleri, kabul kriterleri ve kalibrasyon periyodlari.
Uygunsuzluk Bildirimi
Projede ne tip uygunsuzluklarin kayit edilecegi ve nasil/kime raporlanacagi.
Hakedis / Raporlama
Hakedislerin nasil yapilacagi ve nasil raporlanacagi.
Proje siiresince hangi periyodlarda hangi raporlarin hazirlanacagi (rapor formatlari).
Sigorta Islemleri 17. Stok yonetimi 18. Egitim Thtiyaclari 19. Tasarim ve Gelistirme

Ozel sozlesme kosullar: 21. Istatistiksel Yontemler
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