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Abstracl

Considerable amounts of time and money was invested in the construction industry every
year throughout the world. The Anglo-France tunnel, the Jubilee Line Extension in
England, the Light Rail System in Malaysia and the @-Resund crossing between
Denmark and Sweden are few of the examples. However, the problems of time and
budget overrun seem quite common. Particularly in China, the projects with size over
RMBS5 million were reported having a budget overrun by at least 20% in 1995. Many
foreign organisations also came across difficulties in managing Chinese construction
projects. Therefore, the development of construction project management system for
Chinese construction industry is important in reducing these adverse effects. However,
the development of the modem construction project management in China only began
after implementation of the "Chinese Style Market Economy System" since the carly
1980s.

The aim of this study is to develop an appropriate construction project management
system applicable to Chinese construction projects. This research is also the result of a
Teaching Company Scheme project which draws on the experience of the external
industry partner with a range of projects in China. In particular, it includes a comparative

analysis of two similar foreign invested Joint Venture industrial projects in the
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ABSTRACT

Guangzhou Economic and Trade Development District. By combining this comparative
study, experiences and analysis of other projects, and the relevant review of related
processes and techniques on construction project management, this research has

developed and produced a management tool in the form of a project management
handbook.

Identification of the handbook as an appropriate vehicle for the construction management
procedure followed the analysis, ranking and categorisation of the construction project
management problems identified in China. Subsequently, these problems were divided
into "Government Determined" and "Project Manager Céntrollable" categories. Thenthe
viable and feasible solutions which had been formed for the "Project Manager
Controllable" problems were collated. A variety of options for presenting these pitfalls
and appropriate avoidance procedures was considered. Various formats were considered
and an appropriately structured Handbook was identified as the most viable, usable and

portable solution,

This handbook is developed to help engineers, project managers and foreign construction
practitioners who are inexperienced in working with Chinese construction projects. In
addition, with use of the handbook, the local Chinese const;*uction practitioners will
benefit from using the project management techniques, standard forms and checklists

provided for various phases of construction projects.

Also, this study has reviewed the current status of the Chinese construction industry.
This included the latest constitutional requirements on construction projects, including
the Law of Construction, the Construction Supervision Ordinance, the Tender and
Bidding Administration Ordinance and the Client Responsibility Ordinance. The typical
Chinese construction practice which involved the formation of a Preparation Office is

also studied in detailed.

Through the identification of good practice and analysis of construction projects, this
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ABSTRACT

study also identifies the most significant problems such as the complex design approval
process of a construction project in China. Therefore, this allows the construction
practitioners to be aware of and alert to the problems in a Chinese construction project,
and to direct more effort towards the problem areas in terms of detailed planning and
close monitoring. This should minimise the impact and risk on these peculiar difficulties

of the management of construction projects in China.
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INTRODUCTION TO THE STUDY

Chapter 1

1.0 Introduction to the Study

1.1 Problems in Construction Projects

A considerable amount of money is being invested in the construction industry
every year in the world. The Anglo-France tunnel, the Jubilee Line Extension in
England {1], the Light Rail System in Malaysia [2] and the @-Resund crossing
between Denmark and Sweden [3] are few of the examples. However, the
problems of time and budget overrun seem quite common {4]. In particular, the
investment in the construction industry by the Chinese State-Owned Sector has
increésed from Renminbi (RMB) 69.9 billion in 1979 to RMB1,700 billion in
1995 [5]. Moreover, the projects with size over RMBS million was reported
generally having a budget overrun by at least 20% in 1995 [6]. Many foreign
organisations has also come across difficulties in managing Chinese construction
projects. Therefore, the development of a project management system suitable for

Chinese construction industry is necessary.

1.2 Objective of the Study

Efforts has been devoted to improve the problematic situation in construction
industry. For example, the lean construction paradigm has been developed for the
construction industry from lean production applied in the manufacturing sector
[7]- Although the problems happened in Chinese construction projects are similar

to the rest of the world, the different environments such as cultural effect put

together a unique situation in China.

The prime objective of this study is to formulate a method to tackle the

management problems in the Chinese construction projects. [n addition, the
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INTRODUCTION TO THE STUDY

following objectives are also included in this study.

- i) Understand the property of construction;

ii) Understand the construction project management principle and
techniques;

iti)  Understand the current status of the Chinese construction
industry and practice;

iv) Analyse the project management problems incurred in the
Chinese construction projects;

V) Develop a tool to assist the management of construction

projects in China.

Therefore, by fulﬁlling' the objectives, the prime objective of this study is also

achteved.

1.3 The Principle of Construction Project Management

In short, the principle of project management for construction can be considered
as the planning, monitoring and control of all aspects of a project and the
motivation of all those involved in it to achieve the project objective on time and
to the specified cost, quality and performance. This is further elaborated by
Walker [8] as the application of all the project management techniques in
directing all the available resources, including human, mechanical plants and
material, to the completion of a project to meet the project owner’s requirements
in terms of utility, function, quality, time and cost from project inception to

completion.

Therefore, based on the modern construction project management principle, this

study is tried to improve the performance of the Chinese construction projects.
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INTRODUCTION TO THE STUDY

1.4 Research Methodology of the Study

There are many ways of carrying out studies on construction project

management. The most common research methodologies include the followings.

i) Explanatory Study - to become familiar with some problems or

to achieve new insights that can guide further research.
i) Hypothesis Testing Study - to focus on the collection of data that

permit the confirmation of a given hypothesis, or set of hypothesis,
and thereby help to determine the probable validity of the theory
from which it is derived.

iii)  Descriptive Study - to define and portray the characteristics of the
object of research or determine the frequency of various

occurrence and examine their associations with one another.

A descriptive study approach is selected as the research methodology. In the
descriptive studies, the characteristics of construction projects are defined and
portrayed as variables. These variables are then compared on similar basis. The
variables for comparison in this study are derived from the definition of
Construction Project Management which included the organisational structure,

project planning and control management in terms of time, cost and quality, etc.

In particular, the research undertaken includes a comparison and analysis study of
two industrial facility developments in Guangzhou Economic and Trade
Development District with respect to the functional stages from project

establishment to preliminary design and construction.

By comparing and analysing the similarities and differences between the project
management approaches in the two projects, good project management practice

is identified to improve the performance of construction projects in China. Finally,
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INTRODUCTION TO THE STUDY

suitable project management techniques are also identified to formulate a project
management tool to resolve the difficulties in managing Chinese construction

project.

1.5 Justification of Research Methodology

Because the formal application of project management in Chinese construction
project has only a short history, it would be difficult to gather sufficient data to
fully understand the situation in the Chinese construction industry. Therefore, a
descriptive comparative methodology is used in this study. In addition, itis a
logical approach to portray the management aspects as variables and compare

them individually.

In suggest of this approach, Etzioni [9] also stated that comparative studies
release people from the boundaries of their habit and show people the wide gamut

of patterns possible in human interaction.

Also, though the information that can Be reviewed in a comparative study is
limited, it allows a deeper and detailed understanding of specific construction
projects in China. In éddition, practical problems which occur in a construction
project can be explored as well. As a result, relatively more practical.

recommendations can be made for construction projects in China.

1.6 Scope of the Study

In order to achieve the objective as mentioned in the above paragraphs, the scope

of the study included the followings.

i) The characteristic of construction.

i1) The principles of construction project management.
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INTRODUCTION TO THE STUDY

iii)  The properties of Chinese construction industry and the associated
construction project management problems.
- 1v)  The construction projects management techniques applicable in

Chinese Construction Project.

Particularly, in the comparative analysis, how construction project management
was applied to the two or more construction projects in China was examined, and
analysis of the similarities or differences in its application by the different

construction project management teams was also carried out.

1.7 Collection of Information

The qualitative method of information collection has been adopted in this study.
The methods of information collection employed in this study included site visits,
desk top studies, semi-structured interviews and analysis of project documents

and files.

1) Site visit to the projects
During the study, the researcher has visited construction sites in
China as well as the projects to be studied. This enabled the
researcher to observe the construction industry in China and the

construction management practice of the targeted projects.

ii) Desk top study
The study of the Chinese construction industry based on books,
periodicals, journal papers and Chinese Government Ordinances.
This allowed the researcher to have a general understanding of the

construction industry in China.
i) Semi-structured interview
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INTRODUCTION TO THE STUDY

Semi-structured interviews have been carried out by the
researcher for the collection of targeted project information, and

) the collected information then reported through the case study of
the targeted projects.

In addition, semi-structured interviews have also been conducted
with various parties such as university professors, construction
supervision teams, project management practitioners and
Government officials to collect their view on the status of the
Chinese construction industry as well as operation and

management practice of target projects.

iv) Analysis of documents
Much of the general information on the two target projects was
collected through the analysis of relevant documents which were

either written by or about the project management teams.

1.8 Limitation of the Study

Owing to the limitation in time and resources, only a general study of the
properties of construction industry and the construction project management,
especially in China, was carried out. In addition, only two projects which
represented only one segment of the construction industry in China were studied.
Although the results cannot be regarded as necessarily representative of the whole
construction industry in China, the results of the study are directly applicable to

that segment of the industry, i.e. the industrial facility development.

1.9 Anticipated Results

As it is revealed in the title of this research, the prime objective of this research
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INTRODUCTION TO THE STUDY

is to develop a suitable means to assist project managers in managing
construction projects in China. Therefore, in addition to the comparative study
of construction projects, a project management system is documented for project
managers. This documentation takes the form of a handbook that consists of
guidelines and instructions to suggest any necessary actions or identify potential
problems that may arise throughout the life cycle of a construction project. In the
development of the handbook, the construction law, ordinances and regulations
in China were also incorporated. This handbook is expected to help the project

manager of Chinese construction project throughout the project life cycle.

C:\tempiMy Documents\WORKING\Thesis\Rev 2\Chapter].rev1.wpd Page 1-?



Chapter 2

C:AMy Documents\thesis\Rev 2\appen.wpd



THE CONSTRUCTION INDUSTRY

Chapter 2

2.0 The Construction Industry

Without some basic understanding and intuition of a subject, managing it well
is difficult. Different people may see construction in different perspectives.
Architects may see construction as a series of actions to create a piece of art,
while the environmentalists may see construction as natural destroying activities.
Obviously, the perspective of a construction practitioner is selected for the
description in the following paragraphs which review some characteristics of the

construction industry.

2.1 History of Construction

Construction has been a part of mankind history for a long time. In the
prehistorical days, the construction works were simple. Stevens {10] stated that
the Primitive Man built crude tents or hutments out of the materials around him
to shelter himself. in other words, most of the construction materials were
localised and the construction techniques were simple. Therefore, only simple

planning was sufficient for the works.

However, as the construction knowledge advanced, giant projects such as the
Pyramids in Egypt and the Great Wall in China were built to serve different
needs [11]. It is believed that some form of detailed planning and management
was exercised in these projects. During the great era of cathedral buildings in the
13* century, architects were highly paid to play the role of "Manager" in
organising, planning and directing various kind of construction works from
preparation of drawings and specifications to monitoring of construction works
[12]. As new technology and building systems developed in this century, the

construction projects became bigger, faster and more complicated. Therefore,
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THE CONSTRUCTION [NDUSTRY

the architect was considered insufficiently trained to cope with the situation {13].
‘As a result, various disciplines of professionals including architect, surveyor,
engineer and project manager are usually teamed up to carry out the modern day

construction projects.

2.2  The Management Variables of Construction Project

[n the previous paragraphs, only a brief introduction was given about the
characteristic of construction projects. In the following paragraphs, these
characteristics that affect the management of construction projects are portrayed

as the "Management Variables" and discussed in detail.

23 The Variable of Construction Project Nature

Being a project based entity, a construction project shared the uniqueness and
temporary properties of any project {14]. However, most construction projects
have a relatively long life cycle time. Therefore, uncertainties such as inclement
weather are unavoidable, and often affect the execution of construction works.
Moreover, many works-parties are involved during the life cycle of amodern day
construction project. The parties involved in construction projects include the
owner and the contractor, while specialists, such as the architect or engineer, are

frequently consulted for technical advices.

2.3.1 Unique Nature of a Construction Project

In general, every project 1s unique, however, being unique does not mean that the
works are unique. Lock [15] stated that projects can never be exactly the same
as anything which has gone before. Thus, the uniqueness of a project means that
the result it generated is unique. For example, buildings with identical outlooks

are built 1n a housing estate, but all the buildings are unique individually. Their
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locations are different, the foundation conditions are different and the problems
came across during the construction process may also be different. The presence
of repetitive works including reinforcement fixing, concreting and plastering do

not change the property of uniqueness.

As every project is unique in itself, clearly define the project objectives and
details is an important initial process. During the course of a project, the
objectives have to be qualified, quantified and modified for management, control
and coping with the project constrains. A similar conclusion is also drawn in the

PMBOK [14].

Because the product of each project is unique, the characteristics
that distinguish the product or service must be progressively
elaborated. . . .. ... ... These distinguishing characteristics will
be broadly defined early in the project and will be made more
explicit and detailed as the project team develops a better and
more complete understanding of the product. Progressive
elaboration of product characteristics must be carefully
coordinated with proper project scope definition, particularly if

the project is performed under contract.

2.3.2 Temporary and Transient Nature of a Construction Project

The "Temporary" property of a construction project can be considered as the time
constrains of a project. In other words, every project has a definite beginning
and a definite end, or a project is life cycle imposed. However, this only reveals

part of the temporary and transient nature of a construction project.

The temporary and transient nature of a construction projects is also revealed in

project management team and works in different stages [16]. For example,
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design team is diminished after the detailed design stage, and construction team

is dismissed after construction works completed.
This change in the organisational structure is often required to suit the nature of
works at different stages. Therefore, careful initial detailed planning and control

of the works is necessary to attain a smooth progress.

2.3.3  Uncertainty Property

As the life cycle of construction projects are relatively long, risk and uncertainty
are inherent in all construction works irrespective of the size of the project [17].
Typical examples included the inclement weather and fluctuation of construction
cost, some of these effects are foreseeable while some are not. Various efforts
have been addressed to cater for the uncertainty effects. The techniques included
contingency method, cost study method, the Monte Carlo method and PERT are
developed to address the uncertainties. Some of these methods address the
uncertainties of construction cost while some address the issue of construction

duration uncertainties.

[n addition, what happened during a project stage often influents the subsequent
life and end product. Thus, risk managément techniques are important to

minimise the impact of uncertainties in construction projects.

2.3.4  Multiparty Involvement and Specialisation

The development of the construction industry has been professionalised since the
end of 19" century. It is because projects have become more and more complex,
therefore requiring a board range of technical knowledge to complete a
construction projects. Construction specialists are employed to carry out the

planning and monitoring duties for the owners in modern days project. They
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included the quantity surveyor, engineer, planner and architect [18]. The
architect or engineer is responsible to design and administer the project, and the
contractor is responsible for the construction works with his technical know-how
[19). It is hoped that the interest of the owner is safeguarded by the

professionals.

In addition, the development of construction technology and construction
materials during the past 30 years has meant that more specialists are required for
specific parts or phases of construction. This has made the project organisational
structure bulky, and required good coordination between participants throughout

the projects at different phases [20,21].

24 The Variable of Constructic_)n Project Parties

The present structure of the construction industry adopted in most of the
countries did not come by itself in one day. The structure including the client as
the owner of the project, the architect or engineer as the design professional and
the contractor as the construction professional has gradually evolved.
Particularly, the current structure was heavily influenced by practices in the UK
during the last two centuries [8]. Moreover, different configurations of the

parties have been developed for different project needs. -

2.4.1 The Client

The client of a construction project is normally the owner of the project. Upon
evaluated that the value generated from a construction project will be higher than
the cost, a client will usually support the project and, within his capacity, provide
the funding. Depending on the type of client, their effects on projects are
different. For example, government clients usually have a team of in-house

construction professionals and they used to greatly involved in the preparation
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of detailed design and the supervision of construction works.

However, most private clients do not have a team of in-house construction
professionals. They usually appoint an architect or engineer to carry out the
design works and manage the construction of the project while the client still
monitor the financial status of the project. For the client of an industrial facility,
their interest is focused on the function of the processes. Therefore, close
coordination with the process design professionals to define the need of the

facility is required throughout the project.

2.42 Architect and Engineers

Usually, the architect and the engineer are the professionals who manage a
construction project for the client. They are the professionals who use their
technical know-how to design and manage the construction of a project. To be
more specific, they bare different responsibilities in the construction industry.
For example, an architect is mostly responsible for works related to design and
construction of buildings while a civil engineer is involved in different types of
projects such as the construction of roads, bridges, harbours and reservoirs, etc.
Their particular characteristics are described in detailed in the following

paragraphs.
Architect

In the Penguin Dictionary of Building [22], an architect is defined as the
person who designs and supervises the construction of buildings. On the
technical side, an architect’s duties are mainly the preparation of designs,
plans and specifications, possibly also including sites inspections. In
particular, he is often responsible for the aesthetic design and the functional

layout of buildings. On the management side, he is responsible for obtaining
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tenders for a project and underlaying negotiations needed before construction
can be started. The function of an architect may also be extended to the

aspects of town planning and social needs of buildings.

As the architect is particularly focused in the trade of building construction,
therefore, they usually have good management capability on building

projects.

Civil Engineer

Generally speaking, the works of civil engineering included all the works of
non-military engineering but excluded the works of mechanical, electrical
and electronic engineening. In the Penguin Dictionary of Civil Engineering
[23], the scope of civil engineering is further limited to land drainage, water
supply, river, canals, harbours, docks, marine construction, water power,
sewage disposal, sewerage, bridges, tunnels, railways, roads, traffic
engineering, foundations, airports, municipal engineering, soil mechanics,

structural design, town planning and transportation engineering.

Since the field is so wide, it is difficult for any civil engineer to specialise in
more than two of the subjects. In conclusion, the works of a civil engineer
included the planning, design and construction of the mentioned subjects. In
addition, a civil engineer is also responsible for letting works contracts, look
after the technical accountancy of contracts and supervising the construction
works. Therefore management capability of civil engineers varied and

depended on their particular experience.

Other Types of Engineer

[n particular, different types of engineers are also involved in the
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construction industry. They included the structural engineers, the services
engineers and the process design engineers. Their duties are usually focused
in a particular subject of works. For example, a structural engineer is
specialised in the design and construction of structures. The services
engineers are important in the design and installation of various types of
building services systems. The process engineers are particularly important
in the design and installation of process system in an industrial facility

development project.

In conclusion, the assistance and cooperation of these specific type of
engineers are important in the modern days projects which involved a lot of

complex and special requirements.

2.4.3  Quantity Surveyor

In the Penguin Dictionary of Building [22], it states that a quantity surveyor is
the person who looks after the technical accountancy of building contracts. He
is responsible for measurement of works shown on drawings and preparation of
the bill of quantities for tendering. He is also responsible for measurement of
works done by the contractor and advises the client on the correct sum to be paid
to the contractor in any time. However, the duties of a quantity surveyor are

sometimes performed by the architect or civil engineer or project manager.
[n conclusion, the presence of a quantity surveyor is particularly important in
large re-measurement type construction projects. This is because the quantity of

works is required to be accurately justified.

2.4.4 Contractor or General Contractor

The contractor as defined in the Penguin Dictionary of Building [22] and Civil
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Engineering [23] is a person who signs a contract to do certain specified work at
certain rates of payment, generally with a stated time. The general contractor is
a contractor who is responsible for the bulk of the work on a site, including the
work of subcontractors. However, vartous alterative forms of contracts have
been introduced in this decade. This has made the role of a contractor different
from being just the constructor of a project. For example, a contractor is also the
architect or engineer of the project as in a Design and Build contract, while an
engineer also played the role of a general contractor in the Engineering

Procurement Contract {24].
As the contractor is responsible for various kind of works including coordination
and construction. Therefore, a competent contractor is important to ensure

construction projects be carried out effectively.

2.4.5 Project Managers

Traditionally, the architect or engineer was responsible to lead and manage the
team of construction specialists. However, as most projects are getting
complicated, the dedicated project managers is evolved to manage and monitor
the construction projects. In general, the project managers have a common
understanding of all aspects of construction work, and with this project
management knowledge, they direct all aspects of the works on a construction

project from project inception to project completion.
In conclusion, a project manager is important in the modern days’ construction

project. [t is because he is the coordinator of the various information and the

facilitator of all the project works.
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2.5 The Variable of Project Type

Depending on the type of construction project, different aspects of the project
assume varying importance. For example, in the building projects the functional
and aesthetic requirements are both emphasised. An architect has traditionally
been appointed to manage a building project with the assistance of structural,
E&M, building services and fire services engineer in their specific areas. Some
basic characteristics of different types of construction projects are discussed in

the following paragraphs:

2.5.1 Civil Engineering Project

Although high aesthetical standard is a trend in the recent years, the functional
requirement 15 emphasised in civil engineering projects in general. Civil
engineering projects include all types of infrastructure developments. Typical
examples included various types of road networks, reservoirs and subways. In
most civil engineering projects, the works are divided into a small number of big
size works packages in both design and construction phase. For example, the
works of a highway bridge are usually split into packages of foundation,

superstructure and E&M works.
As the works packages size is large and the chance of overlapping of working
environment is relatively small, works programme planning, progress control and

coordination within individual works package is emphasised.

2.5.2 Building Developments

Similar to the civil engineering projects, the functional requirement of building
projects is emphasised. However, particular attention to the aesthetic

requirements in building projects is usually required. Advance technology such
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as telecommunication system, computer automation and security system, etc.
have been heavily employed in recent years, and this has made building projects
more complicated. Similar to civil engineering projects, the works packages are
usually divided according to the category of works. These may included
foundation, superstructure, electrical, mechanical, plumbing, drainage and fire

service.

As the works packages are often small and the working environments are often
overlapped during construction, close coordination and detailed planning of the

works are essential to avoid conflicts and to facilitate the progress of works.

2.5.3 Industrial Facility Developments

[ndustrial facility developments can be considered as a specific type of building
development with a special focus on the production process. However, they are
generally more complicated, as different types of facilities and detailed
considerations are required to support different types of production process.
Therefore coordination, detailed planning and execution of the types of works are
required in both design and construction phase. Furthermore, early arrangement
of process equipment procurement is required as the process machinery is usually

tailor-made.

Similar to building developments during the construction stage, the industrial
facility developments beared the characteristic that works packages are generally
small and the working environments of works overlap. Therefore, a high amount
of coordination is necessary to prevent conflict arising between the works to be

carried out by different parties.
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2.6 The Variable of Project Procurement Method

Traditional project procurement method included the admeasurement and cost
reimbursement has been used. They all required the client of the project to
highly involved in the project in monitoring the project progress and exercise the
financial control. However, as the modern construction projects are getting
complicated, the turnkey and the design and build procurement methods are
developed. This passed many of the coordination works to the contractors.
Therefore, the clients can focus on determination of the project performance
requirements and let the contractor to carry out the project with his technical

experience.

Figure 2.1 - Type of Project Procurement Method
Although various types of contract is developed for the modern days’
construction projects, this do not reduced the amount of project management
works of the project. The works are only passed from the client, architect or
engineer to the contractor. Certainly, this give some advantage to the contractor
as they can have more room to control the works. However, an experienced

project manager is still important in the contractor’s organisation to ensure the
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construction works are carried out effectively. In conclusion, effective project
management techniques are required throughout the life cycle of a construction

project.

2.7 Summary of the Construction Industry

In considering the configuration of the construction industry today, it is not
surprising that the construction industry is based on the procurement process.
Therefore, different kinds of projects were carried out with different combination
of professionals. This is aimed of optimising the performance of the outcome of
construction projects. As construction projects become more complicated, it is
difficult for a single discipline of professional to mange a project throughout the
whole project life cycle. Therefore, one is required to have general
understanding of cross disciplinary knowledge before he can manage various
kinds of construction project from inception to completion. Furthermore,
different configuration of the project team can be expected under different

project procurement methods such as Turnkey and BOT.

In conclusion, with the basic understanding of the properties of the construction
industry, the parties involved and the characteristic of different type of projects,
the project management knowledge and techniques required for implementation

of a project are discussed in the next chapter.
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Chapter 3

3.0 Management of Construction Projects

With the basic understanding of the characteristic and management variables of
construction, the key project management aspects to facilitate construction works
are presented in the following paragraphs. This included the concept of the
generic project management and the project management techniques for

construction projects.

3.1  Generic Project Management

3.1.1 Concept of Project Management

Modem project management is being considered as a relatively young discipline,
Lock [15], Madsen [25] and Karen [26] describe that project management
includes the process of planning, organising, directing and controlling available
project resources for a short term objective. To be more precise, some project
management professional bodies have tried to refine the definition of project

management as below.

1) USA, Project Management Institute [14] :

"Project Management is the application of knowledge, skills, tools, and
techniques in order to meet or exceed stakeholder requirements from a
project.  Meeting or exceeding stakeholder requirements means

balancing competing demands among:

Scope, time, cost, quality, and other project objectives.

Stakeholders with differing requirements.
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Identified requirements and unidentified requirements

(expectations).”
i1) UK, Association of Project Management [27] :

"Project Management is a managerial fask on project completion in time,
within the frames of established budget and according to technical
specifications and requirements. Project manager is responsible for

achieving project results.”
i1i) DIN 69 901 (Germany) [28] :

"Project Management is the unity of managerial tasks, organization,

technigue and tools for project implementation."

Although the definitions are different in the wording, there is a common

understanding of project management.

It can be seen that, to achieve the goal of a project within specific constrains, the
project management knowledge is a collection of the existing and developing
theories of both psychological and scientific management. This is also supported
by Voropajev and Pannenbacker [29]. They concluded that Project Management
is a specific professional creative activity, based on modern scientific knowledge
and technical achievements, aiming at achieving effective results by successful

project implementation as purposeful changing.

3.1.2 Project Management Process

Although the project manager does not physically carry out the works, with

various techniques and knowledge, he manages and facilitates a project
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throughout its life cycle. Thus, project management can be generalised as the
repetitive application of various management techniques and knowledge in the
project management processes as shown in Figure 3.1. These basic processes
together form a phase of a project, and collectively the project phases form the

whole life cycle of a project. These basic processes are further elaborated below

[14].

1) Initiating processes — recognizing that a project or phase should begin
and committing to do so.

i) Planning and/or organising processes — devising and maintaining a

workable scheme to accomplish the business need that the project was
undertaken to address.

iii)  Executing and/or directing processes — coordinating people and other
resources to carry out the plan.

iv) Controlling processes — ensuring project objectives are met by
monitoring and measuring progress and taking corrective action when
necessary.

v) Closing processes — formalizing acceptance of the project or phase and

bringing it to an orderly end.

Closing.
Pracesses

Figure 3.1 - Project Management Process
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3.2  Construction Project Management

Although construction project is also a kind of project, it have a relatively longer
project life cycle when compared with other types of project such as an
exhibition. Therefore, more uncertainties are incurred in construction projects
and more efforts are required. In addition, a construction project also have the

following properties {16].

i) The project organisation is often temporary and may change in phases

i) Most projects contain some elements of uncertainty and risk

i11)  What happens during one phase of a project often affects the next phase
and the end product

iv) Projects are not isolated, they interact with other projects. Their
structures and systems are interactive organisationally, technically,
economically and socially

V) Projects involve varying parties in different phases

Particularly, in order to avoid any conflicts between the various parties involved
in a project, teaming up the participants in a project at all the project phases is
important [21]. Furthermore, with the understanding of the properties of
construction projects and generic project management knowledge, more specific
project management knowledge and techniques can be tailored for construction

project at different project phases.

3.2.1 Construction Project Management Phases

There can be different division of project phases for different types of projects.
Cleland [30] suggested a project should consist of 6 phases while Pelser [31]
mentioned a 12 phases life cycle approach. However, most projects are split into

four or five phases. Morris [19] suggested, a construction project life cycle
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should consist of the phases as shown in Figure 3.2, the deliverables completed

in each phase and are passed into the next phase for the project implementation.

1) Feasibility — project formulation, feasibility studies, and strategy design
and approval. A go/no-go decision is made at the end of this phase.

ii) Planning and Design — base design, cost and schedule, contract terms
and conditions, and detailed planning. Major contracts are let at the end
of this phase.

1) Production — manufacturing, delivery, civil works, installation, and
testing. The facility is substantiaily complete at the end of this phase.

iv) Turnover and Start-up — final testing and maintenance. The facility is in

full operation at the end of this phase.

Fiqure 3.2 - Construction Project Phases

Based on this division of project life cycle for construction project, the properties

of a construction project are further discussed.
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3.2.2 Feasibility Study Phase

The objective of the feasibility study phase is to provide the client with sufficient
information to make the decision to proceed with the project. Upon definition
of the project objective and need, these are transformed into a project brief and
outline design for development. Formation of suitable project team is also an

important issue in this phase.

Based on the major deliverables, including the feasibility studies and concept
design and cost estimate, a client compares the cost with the value that will be
generated. Different alternatives may be reviewed and compared to identify the
most cost effective solution. A master project programme is also required to be
prepared to identify time required to complete the project, as this will influence

the cost and viability.

3.2.3 Planning and Design Phase

After the concept is defined in the feasibility study phase, a well-defined
description of the project is required. This includes a preliminary design, a
budget and a more detailed project programme. Based on the preliminary design
drawings supported by the more detailed project programme, the project cost of
the project is refined to a greater accuracy. Besides, adjustments and refinement
of the construction cost is usually required throughout this phase as the change
of project requirements. The design documents such as design calculations and
drawings are also prepared in this phase. Therefore, control of the project scope
is also required throughout this phase to ensure the project details are incurred
in the design. Finally, at the end of this phase, contracts are let for the

implementation of the works.

In the planning and design phase, various design documents are required to be
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prepared. They included the design drawings and the contract documents.
During this phase, there are three basic management function required:

1) co-ordinate the design team activities,

i) prepare and manage the design programme, and

i)  the implementation of an effective cost system.

3.2.4 Production Phase

Upon completion of the design and letting of the contracts, the construction of
the project follows. Although efforts has been put inito the project in the form of
planning, design and coordination in the precedence project phases, there are
various factors that will affect performance of the works in the production phase.
These factors include controllable factors and uncontrollable factors such as
inclement weather and fluctuation of material and labour cost. Therefore, in
addition to monitor that the works are being performed according to the contract,

planning for the risks incurred in the construction is also required.

Moreover, it is important to control the project cost and project progress
throughout the production phase of a construction project. Interim project status
reports will be necessary to report to the client the project progress, cost status

and contingency plans for any possible risks.

3.2.5 Turnover and Start-up Phase

In this phase of a project, most of the works are completed except some minor
defects to be rectified, and the testing and commissioning works that are
required. However, in this phase of a construction project, there are still a lot of
paper works to be corﬁpleted. These include various completion certificates,
reports of tests and the documents for settlement of claims, etc. Therefore, in -

order to accomplish these works, the communication and information

C:\My Documentsthesis\Chapter3.revl.wpd Page 3.7



MANAGEMENT OF CONSTRUCTION PROJECT

management is necessary and important.

In addition, the change control, scheduling of works, planning of project
programme and project progress status reports are required throughout the whole

project life cycle.

33 Construction Project Management Knowledge and Techniques

In general, project management knowledge and techniques can be classified into
management area of project scope, time, cost, quality, resource, information, risk
and procurement [14,21]. Furthermore, Jain [32] suggested that project
ménagement knowledge should further be divided into softand hard side theories.
For example, Partnering and Effective Team Building are typical soft side project
management knowledge. Hard side knowledge emphasises on the application of
various techniques including Work Breakdown Structure (WBS), Critical Path
Method (CPM) and Risk Planning etc. Both soft and hard knowledge of project

management should be applied to optimise the outcome of a project.

Therefore, throughout the various phases of construction projects, the
combination of various project management theories and techniques forms the
complex matrix of modern construction project management knowledge as
shown in Figure 3.3. Also, depending on the characteristics of a construction
project, emphasis and application of the different techniques and aspects of
project management will vary at different project phases. These key project

management elements are described below.
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3.3.1
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Fiqure 3.3 - Matrix of Project Management Knowledge

Project Teaming

In order to tackle the multiparty property of construction projects, teaming up the
project parties is important. Day {33] stated that it is necessary and important to
select and appoint the key project team member after the project tasks are defined

and the project budget is established in the project feasibility study phase.

The most basic organisational structures include the hierarchy type, the matrix
type and the object oriented organic type. As these types of organisational
structure are developed to satisfy different organisational environment, they have
different strengths and weakness. Therefore, combination of these structures

may be necessary throughout the project life cycle.

As the project organisational structure will change throughout the project life

cycle of a construction project, it is necessary to ensure a right project team
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combination is adopted at various phases to facilitate the project progress. Itis
also suggested that the selection of project team members will require the
following considerations [16].

- relevant experience

- technical competence

- appreciation of project objectives

- level of available supporting resources

- creative / innovative ability

- enthusiasm and commitment

- team attitude

- communication skills

Therefore, based in these considerations, the project organisational structure is

changed to suit the project needs throughout the phases of a construction project.

3.3.2 Value Management

Value management originates from value engineering which is a technique
developed by Miles in the General Electric company during the World War I1.
The technique began as a search for alternative product components with the
same function to cope with shortages of some components due to the war. It was
later discovered that this process of function analysis produced cheaper overall

products without reducing quality [34].

In general, value management address the value process during the concept,
definition, implementation and operation phases of a project. It encompass a set
of systematic and logicél procedures and techniques to enhance project value
throughout the life of the facility. Value management embraces the whole value
process and includes value planning, value engineering and value reviewing. In

addition, the unnecessary functions are also identified in the value management
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process to reduce the cost of the project. It is also suggested that the value
management process shall be carried over throughout the early phases of a

project [181.

The basic value management steps followed at different phase in the

development of a project are:

a) to determine the functional requirements of the project or any of its
constituent parts, (project objective, information/criteria and function
analysis). This also helps to reach a mutual understanding on the client’s

needs, preferences and requirements as well as identify the best options

available,
b) to identify alternatives (speculation} and
c) to examine the cost and value of each alternative to enable the ‘best value

‘selection’ (evaluation and recommendation).

As shown in Figure 3.4, the steps of value management, namely value planning,
value engineering and value reviewing can be applied independently or be fully

integrated.

- Cleint's briefing
- Brainstorming
- Evaluation

- Weighted value criteria
- Preferred scheme

- Confirmation of project o= :
objectives - Monitoring the value

- Information gathering process

- Function analysis - Comection of defects

- Speculation - Feedback into subsequeent
- Evaluation area of work

- VE proposal & final report
- Implementaiton/follow up

Figure 3.4 - Value Management Process
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As typical engineering costs of a remedial action or a plant design are usually in
the range of 10-20% of the total project cost, Acharya [35] suggested that value
engineering should be addressed at an early stage of a project. It is also
suggested that value management will have the highest potential for cost
reduction in the early stages of a project. Therefore, value management is

necessary to complement the cost estimate at the project planning process.

3.3.3 Work Breakdown Structure

In defining the scope of a project, as well as the work to be accomplished to
achieve a specified product, Johnson [36], Harrison [37] and Lock [15] agreed
that a Work Breakdown Structure (WBS) should be formed for this purpose. In
a WBS, a project is broken down into its major work packages or deliverables.
These work packages or deliverables are then subdivided into more detailed
components, which are then subdivided into activities and, finally, individual
tasks. The end result is a project organisational structure made up of different
levels, with the overall project at the top of the structure and the individual tasks

for each activity at the bottom level as shown in Figure 3.5.
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Fiqure 3.5 - Typical WBSE for a construction project

C:\My Documents\thesis\Chapier3.revi.wpd Page 3.12



MANAGEMENT OF CONSTRUCTION PROJECT

In this "product-oriented" family of hardware, software, services and other work
tasks, the deliverables are placed at top level being the output of the tasks or
activities of one resource that is delivered to another resource. While the tasks
and activities at the bottom are the basic identifiable and quantifiable items of
tasks and works that can be measured. At a larger scale, a deliverable can also
be an actual output of the project, useful for achieving the throughput for the
project. Therefore, by measuring the progress of the identified tasks and
activities at the bottom level throughout the project life cycle, the whole project

is controlled as well.

Dividing the WBS into deliverables and sub-deliverables, and then having the
lowest level as tasks and activities, has a focussing effect on cross-functional
team members. As the tasks and activities in the WBS are broken down
according to the deliverables, they can be allocated to different functional team
members easily and effectively. In addition, with the WBS, a logical, coherent,
complete statement of what the project comprises is also provided. It also allows
a coding System to be developed which enables cost, schedule, technical and
other data to be identified and cross-related across the project. Furthermore,
Morris [19]also mentioned that without a WBS it is very difficult to
communicate a clear view of the total scope of the project and to organise the
various project data in a consistent way. Therefore, 2 WBS is fundamental to the

control of projects scope.

3.3.4 Task Responsibility Matrix

The importance of a WBS is also revealed in the formation of a Task
Responsibility Matrix (TRM). A TRM is a combination of the WBS activities
and the project organisational structure which sometimes termed as a
Organisational Breakdown Structure (OBS). From the TRM, the work, tasks and

type of responsibilities for each project team member are clarified. As a result,
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the works of the project at different phases is divided and allowed to be

controlled in a more microscopic way.

In addition, based on this TRM, the type of information incurred in a
construction project and the required communication channels are also identified.
Therefore, the information flow throughout the whole project are also planned

and controlled accordingly.

3.3.5 Works Scheduling and Networks Analysis

The modern network based works analysis technique included the CPM and
PERT are developed from the Gantt Chart. This important project management
tool employed for planning and scheduling of works for a project is developed
by Henry Gantt at the turn of the century. In the following paragraphs, various

network analysis techniques are discussed in detail.

Gantt Chart

The Gantt chart as shown in Figure 3.6 is an important tool employed for the
planning of a construction project. In a Gantt chart, bars or time lines are
displayed for each activity in a project. This give a clear sequence and
durations of the works in a project. Therefore, based on these baseline bars
or time lines, the progress of the activities are measured and compared to the

planned schedule. By doing so, the project progress is monitored regularly.

Although it is a good scheduling technique for presentation, a Gantt chart
does not show the interrelationships that exist between the activities on a
project. This limited the Gantt chart to be suitable for a small number of
activities. The more sophisticated scheduling techniques, including PERT

and CPM, are developed to complement the shortage of Gantt chart in
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scheduling large number of activities.
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Figure 3.6 - Example of Gantt Chart

CPM and PERT

The critical path method (CPM) and project evaluation review technique
(PERT) is the direct successor of the Gantt chart. They are the network
scheduling techniques that depict the precedence relationships between
activities. They visualise the relationship between the activities in a project
which enable a project manager to observe any consequences that will occur
when one or some activities are changed. As a result, they are both important
tools in the planning and implementation phase of the project life cycle.
There is a major difference between the CPM and the PERT technique. The
time of activities in the CPM is a single estimated value while PERT employs
probabilistic estimated time for the activities. Also, as shown in Figure 3.7
& 3.8, the activity on arrow principle is originally adopted in the PERT while
activity on node is employed in the CPM.
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Fiqure 3.7 - A typical PERT diagram
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Figure 3.8 - A typical CPM diagram

Multi-level Scheduling

With the basic concept of the WBS and the network analysis techniques, the
multi-level scheduling technique is developed. In the multi-level scheduling
technique, the level of details revealed in a Gantt chart depends on the need
of different project parties. For example, milestone scheduling as shown in
Figure 3.9 is important at the owner’s level of project control. However,
more details are required for a medium and long term schedule, and very
detailed activity in a Gantt chart is required for the short term schedule. This
gives rise to a nesting system for presenting with the activities to suit

different level of needs in different project phases. Therefore, the works of
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a construction project is planned and controlled throughout the whole project

with the repetitive usage of the mentioned techniques.
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Figure 3.9 - A typical Milestone chart

33.6 Risk Analysis

Risk analysis is an essential feature of nowadays project management practice
[19]. The risk analysis procedure consists of the risk identification and assessment,
followed by the elaboration of a strategy to deal with the risk identified. This
method helps to minimise the impact of risks incurring on a project by devising

possible methods to cater for various risk in different project phases.

In general, risk management will not remove all risk from the project; its principal
aim is to ensure that risks are managed most efficiently. The project manager will
recognise that certain risks will remain to be carried by the client. This ‘residual
risk’ must be allowed for in the client’s estimate of time and cost. It can be said
that risk management is not easy, but, as with any complex issue, the task can be
approached systematically by breaking it down. Then contingency plans can be

derived for these breakdown of project risks.

3.3.7 Earned Value Analysis

Earned value analysis, as shown in Figure 3.10, in its various forms is the most
commonly used method of performance measurement. It integrates scope, cost,

and schedule measures to help the project management team assess project
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performance. Earned value involves calculating three key values for each activity:
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Figure 3.10 - Eamed Value Analysis

i) The budget, also called the budgeted cost of work scheduled (BCWS), is
that portion of the approved cost estimate planned to be spent on the
activity during a given period.

i1) The actual cost, also called the actual cost of work performed (ACWP),
is the total of direct and indirect costs incurred in accomplishing work on
the activity during a given period.

iii)  The earned value, also called the budgeted cost of work performed
(BCWP), is a percentage of the total budget equal to the percentage of the
work actually completed. Many earned value implementations use only a
few percentages (e.g., 30 percent, 70 percent, 90 percent, 100 percent) to
simplify data collection. Some earned value implementations use only 0
percent or 100 percent (done or not done) to help ensure objective

measurement of performance.

These three values are used in combination to provide measures of whether or not
work is being accomplished as planned. The most commonly used measures are:
i) the cost variance (CV = BCWP — ACWP),

il) the schedule variance (SY = BCWP —BCWS), and

iii) the cost performance index (CPI = BCWP !/ ACWP).
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The cumulative CPI (the sum of all individual BCWPs divided by the sum of all
individual ACWPs) is widely used to forecast project cost at completion. In some
application areas, the schedule performance index (SPI=BCWP/BCWS)is used

to forecast the project completion date.

Performance Measurement, as shown in Figure 3.11, is the generic term for the
procedure of integrating cost and schedule control through the use of the three

measures BCWS, BCWP and ACWP.

Fiqure 3.11 - Graphical Performance Measurement

34 Summary of Construction Proiect Management

In conclusion, with the consolidation of the characteristic of different types of
construction project, requirements and project procurement method as described
in Chapter 2, 2 complete matrix of construction project management is formed
with the combination of the mentioned scientific management techniques.
Therefore, with the proper selection and repetitive usage of the project
management techniques and theories, the basic requirements of time, cost and
quality of a construction project is controlled. Furthermore, though the project
management functions required to be performed do not change much in all the
construction projects. The focus and emphasis on different techniques and
knowledge can be expected in different type of project, such as civil engineering

and building development projects.
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As the theme of this research is on Chinese construction project management, in
the next chapter, a discussion of the current Chinese construction industry,
practice, ordinance and management difficulties will be presented. Besides, with
the basic understanding of construction project management, the discussion of the
suitable construction project management methodology for Chinese construction

project will also followed.
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CHINESE CONSTRUCTION INDUSTRY

Chap;c-ar 4

4.0 The Variables in Chinese Construction Industry

4.1 Background of Chinese Construction Industry

4.1.1 A Historical Brief

Detailed literature evidence of construction project management practice in
ancient China is difficult to find. However, odd pieces of historical documents
show that special government officials were delegated for tasks on palace
construction, fortress construction and river improvement, etc {38]. These
projects were required to be completed within a specified budget, time and
resource. Therefore, it can concluded that construction project management was

carried out for the ancient Chinese construction projects.

4.1.2 Before the Open Door Policy

In the decades before the Open Door Policy in 1978, the construction practice
adopted by the construction industry in China originated from the former Soviet
Union. It incorporated a planned economy system and high degree of
centralisation. In the practice, most construction projects were financed by the
national government as planned. The Government was responsible for allocation
of design and construction works to the designers and contractors. Besides, the
Government was also responsible for providing necessary construction materials
to the contractors. Thérefore, the designers and contractors, who were mainly
state-owned enterprises, were only the executors of the construction tasks. As
funding was fully supported by the central government and the state owned
contractors' financial deficit was recoverable from the government, the project

teams were therefore not interested in reducing the cost of the project [39].
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413 ‘-Aﬁ‘er the Open Door Policy

The implementation of the Open Door Policy has rapidly transformed China
from a rigidly controlled, centrally planned economy society to a more vibrant
and increasingly market-oriented economy society. The investment in the
construction industry by the State-Owned Sector has increased from RMB69.9
billion in 1979 to RMB1,700 billion in 1995 [5). This represents a nearly
twenty-five fold increase in 16 years. Besides, the amount of foreign investment

has also drastically increased since the formal announcement of the
implementation of the Chinese Socialist Market Economy in 1985. As both the
World Bank and Asia Development Bank required that their funded projects to
follow the international practice, this initiated some changes in the construction
practice in China. In a combination of all these effects, the change in the

construction industry has become inevitable.

In order to cope with the changes and bring it in line with the international
practice, the Chinese Government has enacted a number of legislative regulations
during the early 1990s to enhance the construction industry in China. These
included the Government Standard Form of Contract in 1991, the Client
Responsibility Ordinance in 1992, the Construction Supervision Ordinance in 1995
and the Tendering and Bidding Administration Ordinance also in 1995. Hence,
all the above have brought about the transitional period in the Chinese
construction industry. Being a transition for old practice to new practice, it
required a period of “learning” and needs time to formulate a more efficient
practice for the futur_e. However, as a large number of the projects are still
government funded and followed the traditional practice, for such projects the
efficiency still varies substantially [40]. In the following paragraphs, a discussion
of the development of the construction related Ordinances, practice, and

management difficulties are presented.
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4.2 Parties Involved in Typical Chinese Construction Project

The practice of establishing a construction projects in China involves the
formation of a temporary organisation - Preparatory Office (PO) - which
represents the Ministry / Provincial / Municipal Government in administrating the
project [41]. As the Government wants to restrict information related to the
financial situation and progress of projects, the PO is normally formed by the
officers of the Government. These people were responsible for the management

and coordination of the project from inception to completion.

4.2.1 The Preparatory Office

The PO, acting as the m.anagement unit of a project, is responsible for ali the
necessary functions other than those perform by the design institute and
contractor. This included project financial and technical feasibility studies, lay
down the project brief, prepare the master plan design, coordinate the design
details and manage the construction works, etc. In order to fulfil these tasks, a
PO is usually comprised of dozens of people throughout the project life cycle. As
the majority of them often lack significant construction management training or
experience, the outcome of projects varied. Moreover, after having gained some
significant construction management experience, the project crews are usually
shifted to the operation or maintenance phases of a project. As a result, the
experience gained by these people is not reused and problems kept repeating

themselves in successive construction projects [42].

Although the PO system is able to achieve its function in completing construction

projects, the efficiency and effectiveness are not high.
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4272 ‘—.Design Institute

The design institute in China basically plays the role similar to the architect /
engineer (A/E) in the western construction industry. However, a design institute
is only responsible for the preparation of preliminary and detailed designs. Its duty
terminates as soon as the design works completed. The design institutes system
in the construction industry consists of various types of design institutes based on
their specialisations, such as petrochemical, transportation and building, etc. This
is unlike the practice in the western construction industry where the A/E perform

various kinds of designs.

However, the situation is changing slowly in the recent years as some design
institutes have started to take up vérious kinds of design works. Some design
institutes are also beginning to send their staff to construction sites to coordinate
the design details of construction works during the construction phase of a

project.
4.2.3 Contractor

The contractor in China is the same as the contractor in the western construction
industry. He is responsible for implementing the physical works of a construction
project. His duty includes the management of construction site and his own
resources including the labour and construction plants. However, unlike the
western contractor, the contractor in China is not used to responsible for the
procurement of materials which is the duty of the PO for most of the projects.
Moreover, the Chinese contractor usually does not carry out detailed planning,

such as method statement, before the works were carried out.

[n addition, before the implementation of the Provisional Construction Supervision

Ordinance in 1988, the contractor was solely responsible for the supervision of
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~construction quality of the projects. In the absence of an independent party to

monitor the work, the quality of the works fluctuate.

424 Construction Supervision Unit

The construction supervision unit is a legal requirement introduced since 1988
according to the Provisional Construction Supervision Ordinance. The duty of a
construction supervision unit is to supervise the works of a construction project
as an independent third party. The aim is that the supervision unit shall monitor
various aspects of construction works, including the planning and control of
project cost, time and quality. Besides, the supervision responsibility shall span
over from project inception to completion. Therefore, this hopefully complement
the shortfall of the traditional Chinese construcﬁon practice, by bridging the gap
between the design institute and the contractor. However, various factors has

limited the role of a supervision unit in the construction phase of a project.

4.3 Legislation for Chinese Construction Project

In the early 1990s, the Chinese government initiated some changes in the
construction industry to attract more foreign investment. This included the
establishment of Special Economic Zones, foreign investment privileges and the

legislative regulations that will be further described in the following paragraphs.

431 Government Standard Form of Contract

Traditionally, even for works with large contract sums, very simple forms of
contract were used for construction projects in China. These simple forms of
contract did no more than cover the bare essentials of the relationships and

obligations which exist between the client and the contractor. Therefore, the
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“rights and obligations of both client and contractor were not covered in detail

[43].

Owing to the fact that the clients and the contractors were both state-owned
enterprises, these simple forms of contract were able to achieve the intended
purpose. Other forms of contract have also been used in China. However, they
were subjected to review and approval before use at the appropriate government
level. Particularly, the international forms of construction contract such as
FIDIC was approved on internationally funded projects in which international
investors and contractors were involved. Although there was no specific
requirement on the forms of contract, the more familiar the contract was to the

officials, the easier the process of approval.

In 1991, the State Administration of Industry and Commerce (SAIC) of the
Chinese Government issued the government standard form of contract GF-91-
0201 for construction works. In most respects, it is more similar to some of the
international forms of contract commonly used outside China than those

traditionally used within China [44].

This 41-clauses standard form of contract is divided into 10 parts. They inciude
the general conditions that provide the basic rights and obligations of the parties
and the special conditions of contract, which follow the sequence of the general
conditions, to allow for any special requirements, situations and details. In
addition, there is a provision which caters for the appointment by the client of a
supervision unit which is not in the traditional Chinese construction practice.
However, this provision has a requirement to specify clearly the duties and
delegated power of the supervision unit in the special conditions of contract. The
SAIC standard form of contract also requires the parties to list those documents

that form part of the contract, and the priority of these documents [45].
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~Although the SAIC standard form of contract is relatively less comprehensive
when compared with the FIDIC (1995) or the NCE (1996), it provides more
detailed legal liabilities for both the client and the contractor. In addition, the
SAIC contract 1s prepared in compliance with the relevant Chinese legal
regulations, such as the Economic Law. Therefore, there should be no

government approval problems in comparison with other form of contracts.

4.3.2 Client Responsibility Ordinance

The western construction industries are developed primarily within a market
economy system, where the clients of construction projects are always facing
financial risk. The clients normally reduce the risk by hiring professionals or
consul_tants who "know the job" to provide advice or to manage the projects. In
the Chinese construction industry, projects are mostly funded by the
Government. The PO is only responsible for implementing a project, without
any financial liability. Besides, when the project cost overran the budget, the
government would often increase the amount of funding to complete the project.

Therefore, an overrun of the project budget was not a major concern.

The Client Responsibility Ordinance announced in 1992 focusses on the
Government funded projects. It aims to pass the financial responsibility to the
client of a project. Under this new arrangement, the client is liable for the
financial responsibility of a project [46]. It is also hoped that by introducing this
ordinance, the client will employ a supervision unit to manage a project.
However, as a number of projects are still Government, such as major
infrastructure projects, the traditional practice is still adopted. Therefore, the
effect of this Ordinance is not as significant as expected due to the varied degree

of implementation between projects.
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4.3.3 “Construction Supervision Ordinance

The concept of mandatory construction supervision was introduced into China
in the 1980's as a requirement of World Bank and Asia Development Bank
funded projects. After gaining some successful experience in these projects, the
Government acknowledged the advantages of the construction supervision
system. Since then, the Chinese government has tried to set up a construction
supervision system by implementing the Provisional Construction Supervision
Ordinance. The ordinance was enforced in some selected areas including

Shanghai, Guangzhou and Shenzhen in 1988 {47].

The purpose of this ordinance was to develop a system that is similar to the
consultancy system in western societies. Under the ordinance, the client should
employ supervision unit to supervise all aspects of works, such as quality,
progress and financial control, in a construction project from project inception
to completion. However, with the strong desire to retain traditional practices
within which the clients wanted to withhold planning, financial, and project
progress information from a third party, the supervision unit was often limited
to the quality control of works in construction stage. As the supervising units are
notemployed to participate in the feasibility study and the preparation of detailed
design, a satisfactory performance is not achieved by this Provisional Ordinance

[48].

Although the trial of the Provisional Ordinance was not completely successful,
it brought about improvements to the construction industry. In 1995, the
Ministry of Construction (MOC) therefore enforced the Construction Supervision
Ordinance throughout the nation, replacing the Provisional Construction

Supervision Ordinance [49)].
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4.3.4 ~ Tender and Biding Administration Ordinance

Construction works in China were carried out by the Government based on a
standard cost concept before the 1980's. Contractors were reimbursed the
overheads and cost of materials based on the Government’s fixed standard price
index. The practice of tendering and bidding was re-established in the World
Bank and Asia Development Bank funded projects. These projects were required
to undergo a public tendering process at an international level. As successful
results were observed in these projects, the Chinese government realised the
advantage of tendering and started to re-establish the tendering and bidding

practice in the construction industry.

The Tender and Bidding Administration Ordinance was announced in 1995,
Under the Ordinance, all the construction works are required to undergo a
tendering process. The tendering method may be in the form of public tender or
short-listed tender. However, the tendering of works shall be reported and
registered with the municipal tender administration committee, or provincial
tender administration committee otherwise. The Ordinance also sets out the
tendering procedures. For example, a joint tender assessment board shall be
formed by the client or his representative / PO together with the tender
administration committée. Then the board shall determine the tender assessment
method such as assessment by tender price only or a combination of the price and
tenderer’s experience and reputation. Finally, the tender result shall be

announced by the board in the registered date and place.

4.3.5 Build Operate and Transfer Construction Ordinance

Build, Operate and Transfer (BOT) projects have been introduced in recent years
in China mainly for infrastructure projects such as highway and power plants.

Based on the experience of these projects, the BOT Construction Ordinance is
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“enacted in 1997 to regulate the subsequent projects. The Ordinance lays down

the requirements and procedures for BOT projects in China.

4.3.6 Law of Construction

The PRC Construction Law enforced since March 1998 is a consolidation of
most of the previously mentioned Ordinances with some other supplements. The
Law has set out most of the major project approvals required for establishing a
construction project in China. Although a high degree of Government
intervention is still present, the Law codifies the basic requirements and
approvals for construction project implementation in China. The Law also
reinforces the grading system of the parties in the construction industry,
including the design institutes, the contractors and the supervision units. The

Law also lays down the legal liabilities which result from violations [50].

44 Official Procedure for Construction Projects

According to the procedure of major Government approvals, the development of
an industrial project in China can be divided into five major phases. They are the
Project Establishment Phase, Land Procurement Phase, Preliminary Design
Phase, Construction Drawing Preparation Phase, and the Tendering and

Construction Phase.
As shown in Figure 4.1, the progress of these phases are sequential. It is

therefore important to secure the required approvals in each phase to prevent any

delay to the project.
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Figure 4.1 Major Government Approval Phases

4.4.1 Project Establishment Phase

In the project establishment phase, the economic feasibility is the focus. In this
phase, a Project Approval is required from the State Planning Committee or the
municipal government planning committee, and a Business Approval is required
from the State Administration of Industry and Commerce (SAIC) for the local
Chinese project. In addition, an Joint Venture Approval and a Foreign Business
License is required from the Ministry of Foreign Trade and Economic or

municipal government foreign trade and economic administration department.

4472 FLand Procurement Phase

In general, the procurement of land in China means procurement of the land
usage right, normally for up to 50 years. Although the details required for
assessment / approval for land procurement may vary from province to province,
a similar process is expected in most areas. In the submission for the land use
right, the approved schematic / master plan design is submitted. An
environmental impact assessment (EIA) report is submitted for industrial type

projects. Finally, the Land Use Right Contract is required to be signed between
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“the Land Administration Bureau and the project owner.

443 Preliminary Design Phase

Upon completion of schematic design and approval of the proposed land, the
preparation of the preliminary design follows. In China, the amount of detail
required in a preliminary design is almost equivalent to a detailed design except
the detailed structural design and drawings are not required in this phase.
Separate approvals are normally required from different government authorities.
These include the Fire Service Authority (Public Security Bureau) for the fire
service design, Environmental Protection Bureau for the environmental
protection facility design, Labour Bureau for the operational safety provisions

and Hygiene Bureau for the hygiene facilities design, etc.

4.4.4 Construction Drawing Preparation Phase

In the Construction Drawing Preparation Phase, the Government procedure is
relatively simple. It includes the preparation of structural detailed design and
structural constructibn drawings for the building structures. After the
construction drawings are completed, they should be endorsed by a design
institute if the design drawing is not prepared by them. The drawings are then
submitted to the provincial / city level construction administration authority for
construction drawings consent.  This process is (normally called the
"Construction Application") also applies to the construction of some special

items such as pressurised vessels.

4.4.5 Tendering and Construction Phase

The tendering procedure for construction works is stipulated in the Tendering

and Bidding Administration Ordinance. Methods of tendering such as public or
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~short-listed tender is generally suggested, while nominated contracting is only
allowed under some special circumstances. Before carrying out the tendering
process, the works are required to be reported and registered with the local tender
administration committee. The tender documents are also required to be assessed
and endorsed by the committee. Finally, joint assessment of the tenders is
required to be carried out by the client or his representative and the tender
administration committee. This is to ensure fair and professional selection of the

best contractor for a project.

Upon selection of the contractor for the work, the project team is required to
issue a Letter of Acceptance to the contractor. Then the contractor is required to
prepared a Construction Commencement Report, register the contract with the
local constructipn authority and to apply for the Construction Works
Commencement Permit. It is important to note that the Construction Works

Commencement Permit is required to be posted outside the site for checking.

The project team is required to engage the Quality Inspection Office which is
responsible for periodic checking of the project construction works. This
checking includes quality of major items, such as the concrete quality,
reinforcement quality, structure workmanship quality and piling completion, etc.
Upon inspection and acceptance of each major item, a quality inspection report
is issued. These reports are required to be recorded and properly documented.
Upon completion of the project, these reports are required to be resubmitted to
the Construction Authority to demonstrate the construction works were
completed properly. Inaddition, employment of a construction supervision unit
is compulsory for construction projects in China. The function of a construction
supervision unit is to ensure the works are carried out in accordance with the

contract and the appropriate codes and regulations.
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4.5 - Difficulties in Managing Construction Projects in China

Despite methods such as quality construction bonus and national construction
grading awards being set up by the Chinese Government in the hope that some
of the main deficiencies in the construction industry will be eradicated,
difficulties in managing construction projects in China still exist. This is mainly
because the construction industry has long been developed under a planned
economy system. Any effort to change its basic structure requires substantial
changes to the established practice, system and the perception of people in the
industry. For example, education and training for all personnel from
management to the workers level is necessary. Some of the difficulties in
managing construction projects in China are discussed in the following

paragraphs.

4.5.1 Difficulties in Contractor Management

Sometimes, contractors may eagerly lower the price to get a job in order to
receive the pre-construction payment, which is a standard practice in China [51],
to support other under-fund projects. Although the SAIC form of contract has
been introduced since 1991, it is not fully accepted by the industry. In addition,
the SAIC form of contract places a high portion of risk on the client. For
example, the client is liable for the accuracy of the site investigation information
and the contractor is granted the right to claim unforeseeable site obstacles [52].
Therefore, this increases the chances of construction claims by the contractors on

unforeseeable obstacles. Thus the claims valuation and evaluation works.

4.5.2 Government Intervention

The intervention by Government also imposes difficulties in managing

construction projects in China. For example, clients have to submit very detailed
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~business and economic information of projects to the Government for assessment
of project feasibility. This lengthy project approval is usually an internal process
and rarely required in the western society. Furthermore, under the Tender and
Bidding Administration Ordinance, the assessment of tender has to be carried out
jointly by the government tender administration department and the client. As
a result, the client may not be allowed to award the contract to a competent
contractor that has worked for the client for a long time. Also, during the
construction phase, it is compulsory to employ the Government Quality
Inspection Office to monitor the major construction activities such as final setting

of piling. This therefore duplicates the works of the supervision unit.

453 Tedious Project Approval Process

In general, the approval of a project can be divided into 3 stages. They include
the project approval, the design approval and the construction approval. Upon
receipt of the project approval as mentioned in the previous paragraph, the design
details are required to be submitted to different Government authorities such as
the Construction Administration Bureau, Fire Service Bureau, Environmental
Protection Bureau, Power Supply Bureau, Water Supply Bureau for registration
and approval. As the approval process is sequential, this has limited the
flexibility of construction projects in China. For example, it is difficult to use
methods like Fast-Track construction to shorten the construction period of a
project in China by overlapping the design and construction period. Other
procedures including the contract document approval, tender document approval,
construction commencement and completion report submission, etc. may also
hinder the progress of projects as these unavoidable approvals are often lengthy

and bureaucratic.
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4.5.4 Perception of Traditional Practice

Since a large number of projects are still govel;rlment funded with clients and
contractors both being government-owned enterpﬁses, the structure of the
construction industry has not changed uniformly in China. The traditional
construction practice is still widely adopted. The efficiency and effectiveness of
the Chinese construction projects are still not high. The projects with size over
RMBS3 million are reported having a budget overrun of at least 20% in 1995 [6].
The supervision units are often stopped from carrying out cost and progress
control of projects. This has restricted the professional development of the

supervision units.

In international practice, the role of supervision unit has traditionally been played
by the A/E as the Engineer. This is due to the reason that they have the most
detailed day-to-day knowledge of the project. However, the design institutes in
China only carry out the design works and are normally not responsible for
supervision of the construction works. Although the supervision unit is present
to fill this gap between the design and construction team, the performance cannot
be expected to meet expectations as the technical and managerial ability of these
units is still developing from a very low base. There are only around 60,000
formally trained supervising engineers in China, revealing a shortage of qualified
supervising engineers [53]. This also restrained the development of construction

industry in China.

4.5.5 Quality of Contractor and Labour

In general, most of the Chinese contractors are trade contractors. The technical
competence of the contractors at technician level is high as they are normally
highly educated and have sufficient technical knowledge in the trade. However,

most of the people at worker level are unskilled and a lot of them are not round-
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“the-year construction workers having construction as their career. Asa result, the
quality of works is often not guaranteed. Trade contractors also have complex
organisations with many people at different levels allowed to give instructions
on a project. This hinders the work when instructions being given continuously

contradict each other [54].

Construction managers of the contractors are often not given enough authority
to make decisions and are not responsible for profit and loss. Therefore, they
lack the motivation to carry out the work in the most cost-effective way. In
addition, unlike contractors in Hong Kong or other places, contractors in China
are not required to coordinate with each other. This has limited their ability to
take into account of the needs and expectation of other trades. Hence, this may

result in abortive work or poorly co-ordinated sequences of work.

The testing and commissioning process for a project is often not detailed enough,
as the contractors have often established good relationships with the government
construction departments. Therefore, the approval of construction completion
can be obtained easily from the government construction department, without the

project being properly completed and all minor defects rectified or even noticed.

4.5.6 Cultural Effect

As the construction industry has long been developed under a communist society,
the concept of "Build for the Nation" is still assumed, even when a project is
foreign funded and invested. Therefore, it has been common for the aim of the
local partner in an Equity Joint Venture (EJV) to be the acquisition of modern
technology and funding from the JV company for betterment of the nation. This
contradicted with the foreign partner’s ultimate objective to gain a financial

profit from the JV.
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“In addition, Confucianism also affects the Chinese construction induystry
legislation. For example, most of the ordinances issued by the natiopal
government are only a legal framework. This is to allow the local government
and officials, who are assumed to have a high moral and ethical standard, more
room to explain and interpret the ordinances. As a result, construction contracts
are drafted with the same philosophy and disputes easily arise when the contract
conditions are not sufficiently detailed to define the obligation of the concerned

parties clearly.

4.5.7 Other Reported Management Difficulties

In addition, Tjia [55], Tan [5!] and Chau [52] has also reported the following

project management difficulties in Chinese construction projects.

Phase Difficulties Consequence
Project Planning - Bad coordination with government - Delay in project approval
Phase and non-government departments for | and construction

approval and registrations

- Not familiar with local conditions - Underestimated budget

and legal requirements and tightened schedule

- Time consuming tedious project and | - Delay in project approval

business assessment process and construction
commencement

- Stringent requirements and - Delay of business license

constraints application and various

applications

Table 4.1 - Summary of Management Difficulties in Project Planning Phase
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Phase

Difficulties

Consequence

Project

Design Phase

Project
Tendering

Phase

- Slow design approval stage and

incompetent design institute

- The supporting infrastructure and

utilities are not fully appreciated

- Typical government conditions of
contract too stmple and site
supervision unit is not included in

typical China Conditions of Contract

- Specification is not part of
contract, included only are design
specification and no workmanship

specification

- Too many contractors of unknown

quality interested in tender

- Small time contractor "borrowing”
the name of established contractor to

enter.

- Delay of subsequent stages .

- Lack of traffic support, and
utilities supply

- Difficult to define liability in
case of dispute, require variation
to maintain quality, works are
not completed accordingly on
time

- Workmanship and material
quality is difficult to control or

refer to a specific standard

- Lengthened tender assessment
and quality is difficult to
guarantee

- Quality is difficult to guarantee

if incompetent contractor was

selected

Table 4.2 - Summary of Project Management Difficullies at Project Design and Tendering Phase
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Phase Difficulties Consequence
Construction | - Lack of coordination between trade - Conflicts at interfaces ;
Phase contractors, sequential working

procedure

- A lot of Chinese design
specifications quoted are outdated or

materials are no longer available

- Failure to coordinate with various
parties including government

departments and trade contractors

- Complex contractor organizational

structure

- There is still a large gap between the
perception of Chinese contractors and

international quality standard

- Contractor is not customer oriented

- Unlike in more developed countries,
"L.D* clause in China is
unenforceable. [t cannotbeusedasa

weapon to accelerate schedule.

- In simple contracts with trade
contractor, material is expected to be

supplied by the client

- Delay due to bureaucratic custom

- Contractors in China commence

works after receipt of initial payment

- Increased amount of Variation
Order (V.0.), adverse quality of
works and delays due to V.O.

- Delay in project approval and
construction commencement

approval

- Difficult to find the right person
to tackle problems, and lengthened

problem solving period

- Sub-standard quality of material

and workmanship

- Unsatisfied quality and

workmanship

- Resulting in bad relationship with
contractor, further delay of

construction

- Increase the work ioad of the
client or project managers to find
and coordinate the supply of
suitable material

- Delay in shipping of imported
material and process plants

- Delay in project construction

commencement

Tabte 4.3 - Summary of Management Difficulties at Project Construction Phase
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Phase

Difficulties

Consequence

Testing and
Commissioning

Phase

- Often in China, the taking over process
is not taken seriously. Government
construction authorities often have good
relationships with established local

contracters.

- During the defect liability period,
rectification works may not be carried out
as diligently as it should be, because the
concept of defect liability is still not

serious in China

- Difficult to find good maintenance crew
in China

- Developer often has to be very diligent
on their own to prevent any breach of
regulations especially fire regulation
because the product can be used long

before any breach is spotted

- Sub-standard quality .
works are accepted

finally

- Extra cost have to be

paid for the faulty works

- The working life of

works reduced

- Penalty of violation

Table 4.4 - Summary of Project Management Difficulties at Testing and Commissioning Phase

4.6 Summary and Discussions on the Chinese Construction Industry

Although there are many limitations and difficulties in managing construction

projects in China, there are many ways to improve the situation. A combination

of local and foreign project management expertise is seen as the way to improve

the situation, and ensure that projects are managed in a more cost-effective way.

Since the local engineers are familiar with the Chinese construction regulations,

submission procedures and local situations, they are therefore able to function

effectively in these areas. Foreign construction management professionals are

able to contribute their knowledge of modern technology and construction

management practices such as project planning, value management, time
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- management and risk management, etc.

However, as the bi-party construction management may increase the project cost.
It is eventually essential to establish a training system to train up local

construction management professionals.

In addition, as the construction practice and regulations differ slightly between
provinces, a better understanding of the national and local regulations is
definitely essential. A good relationship with the local authorities is also helpful

in seeking advice for approvals, submissions and various government procedures.

It is also important to organise training courses for people in the worker level.
Since most of the workers in the Chinese construction industry are
undereducated, a training for the workers by trade will enable them to handle
new techniques better and have a thorough understanding of the quality
requirements. Hence, the quality of the construction projects would also be

improved.

As the construction material industry develops in China, the greater use of
locally available materials will also help a project to progress smoothly, as the
lengthy importation, taxation and testing procedures for imported materials and

equipments will be greatly reduced.

To build up the understanding of the current Chinese construction industry, and
the practice and management difficulties outlined in this chapter, and the case
studies of two foreign invested Joint Venture (JV) construction projects are given
in the next chapter. Comparison and analysis of the two projects is carried out
to see how the construction management difficulties are resolved by the project

management teams.
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Chapter 5

5.0  Analysis of the Variables of Construction

Projecis and Practice in China

In the previous chapters, the general variables of construction projects in China
and internationally are discussed. In the following paragraphs, an in-depth
comparative analysis of two commercial projects is carried out to review the
reasons behind problems occurred and the good project management practices.
In addition, a summary of the problems and aspects of Chinese construction

projects as seen by the construction project practitioners in China is also given.

5.1 Problems as seen by Local Practitioners

In general, problems were recognised by both the academic and the industrial
practitioners in the Chinese construction industry. However, these problems were
difficult to solve due to various reasons. In the following paragraphs, based on
the interviews and discussions, these problems as seen by the local Chinese

practitioners are discussed in brief.
5.1.1 The Problems

Generally speaking, the scholars of the construction industry see that the major

problems in the industry include the following:

i) unbalanced development between practice and legislation;

ii) construction supervising engineers are usually in-experienced;

11i) insufficient training provided for the construction supervising engineers;

iv) no standardised project management practice for construction project
implementation;

V) quality of contractor 1s variable.
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* While the practitioners in the industry agreed that contractor’s quality is one of the
major problems, they see the problems that limit the development of the
construction project management to also include the following:

i) though having limited knowledge on construction, the client frequently
interferes in the supervision of construction works;
ii) the client restricts the supervising engineer’s role to only the quality

control aspect.

5.1.2 The Possible Solutions

In order to solve these problems, training courses are organised by universities to
improve the quality of the construction practitioners. In addition, different
ordinances are issued by the national government td standardise the construction
works and procedures. They include the following:

1) the Ordinance of Client Responsibility;

1) the Tender and Bidding Administration Ordinance;

iii)  the Construction Supervision Ordinance;

iv) the Construction Law.

However, as the Chinese construction industry is still in a development stage, the

outcome of these methods varies.

52 An In-depth Comparison and Analysis of Two Projects

Different methods initiated by the Government and local industry practitioners are
discussed in brief in the previous paragraphs. In the following paragraphs, an in-
depth comparison and analysis of two foreign invested construction project 1S
carried out. Through the comparison and analysis, the effects of construction
project management techniques employed in these Chinese construction projects

are reviewed.
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5.2.1 '—'Selection of Projects

In order for a meaningful comparative study to be carried out, careful selection of
the projects is required. In the first instance, the projects environments such as
procedural requirements and local construction practice should not be completely
different. In addition, this ensures that the comparison is based on the similar and

limited number of project variables.

Although the type of management works required for different sizes of project
does not vary extensively, the comparisons of similar scale development will

increase the comparability of the projects.

Finally, the comparison of similar type of projects would be beneficial to the study
as the project management approach may vary a lot between different types of
projects. The projects for the comparative study were selected with the above

mentioned criteria.

The two projects selected were foreign-local Joint Venture (JV) facilities to
produce dairy products. They are both located in the Guangzhou Economic and
Trade Development District (GETDb) of Guangzhou in China, and both involved
investment of less than US$30million. Therefore, the project environments, scale

and type are similar for both projects.
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5.3 '—Description of the Target Projects

5.3.1 Mead Johnson China Blending and Canning Facility

The Project

The Mead Johnson facility is located in the Dong Ji District of the GETDD.
[t is an investment by the Mead Johnson Nutritional Group in China through
the formation of an Equity Joint Venture (EJV) company with the Guangzhou
Municipal Yue Xing Enterprise Group and the Guangzhou Economic &
Technical Development District Commerce and Service General Corporation.
The total investment is US$29.6 million in phases with US$17 million in the
first phase and the project was managed by Scott Wilson (HK). A 50 years

EJV agreement is formed between the foreign and local partners.

The plant is designed to produce dairy product including Enfamil, Emfapro
and O-Lac, etc. With imported milk powder as the major raw material, the
plant is designed to have a throughput of 15 thousand tons of the nutritional
products annually. The products are primarily to be sold in China. The plant
is located on a 6 hectare site with the initial phase covering a floor area of
13,000 m?. In addition to the process and packaging area, the project includes
facilities such as warehouse, laboratories, corporate offices, canteen, staff
amenities, recreation and training facilities. The planning and design phase
began in November 1992, the construction works commenced in December
1993 and the project was substantially completed in May 1995. The
production trail run of the project was commenced in March 1995. However,
the commercial production was originally scheduled in March 1995, and the
commercial production did not start until September 1995 due to various

reasons.
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The Project Manager

Scott Wilson (HK) was the project manager for the construction of the Mead
Johnson project. Scott Wilson (HK) is part of the worldwide Scott Wilson
(SW) consultant group which has over 50 years of history as an independent
construction consultant. The company provides a wide range of integrated
engineering, project management, planning and environmental services to a
wide range of projects for the built and natural environments. Typical
examples included transport planning, buildings design and construction,
industrial facilities construction project management, rural and urban
development, and the environment protection facility design and construction,
etc. Professionals in the group included project managers, town planners,
urban designers, civil, structural, and geotechnical engineers, environmental
scientists, transportation plannérs and economists, etc. This therefore enables
SW to undertake various kind of tasks from initial feasibility studies to full

design and management of multi-disciplinary projects.

5.3.2  AnChia Milk Products

The Project

The AnChia project is an investment of the Milk Products Holding (SEA) Ltd.
and the GETDD East-West Investment Service Ltd. The total registered
investment of this project is US$8 million. As in the Mead Johnson Facility,

a 50 years EJV agreement is formed between the foreign and local partners.

The plant is designed to produce sliced cheese and instant full cream mitk
powder sachets. The raw material is primarily sourced from New Zealand, the
USA and Germany. The plant is designed to have an annual production

capacity of 3,000 tons sliced cheese and 9,000 tons milk powder sachets
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initially. The products are to be sold primarily in China as well as in Hong
Kong. The plant is located ona 16,000 m site with the initial phase covering
a floor area of 4,000 m? at two levels. The facilities in the project included
production plants, storage, office, canteen, utilities, workshop and boiler
room. The project planning and Government approval phase started in
February 1996 and was completed in March 1998, although the production
plant was able to undertake a trial run in December 1997. Commercial

production was originally scheduled in December 1997.

The Project Manager

The AnChia was project managed by Lend Lease (China) and SW (HK) being
the sub-consultant for early project establishment procedures in China. Lend
Lease (China) is a branch of the multi-disciplinary international company Lend
Lease Corporation. The Australia Corporation have disciplines of property
development, investment service and various management service, efc.
Particularly, Lend Lease (LL) have a strong capability in the civil engineering
works. The company has over 30 years of experience in the construction
industry from project development through to construction, and
commissioning. In addition to the complete package of disciplines required
to run a construction project, LL is also able to finance the projects and act as
the main contractor. Therefore, this allowed LL to have more flexible

capability to undertake different kinds of construction projects.

5.4 Comparison and Discussion of the
Project Management Practice and Operation

There are various factors affecting the chance of successful completion of a
construction project. They included both factors which are controllable and

uncontrollable. To address the controllable factors, Madsen [25] stated that a
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* project management process should be adopted. This process should comprise of
1. Planning, 2. Organising, 3. Staffing, 4. Direction, and 5. Controlling. This
suggests that a well planned and managed project with a good organisational
structure and competent staff will have a higher possibility of success. Therefore,
some of these project management principles and methodologies adopted in the

two projects are discussed and compared. They include :

i) Project Teaming;

ii) Project Scope Definition;

iii) " Project Works Planning and Control,

iv) Project Cost Management;

V) Project Communication, Information Management and Progress
Report;

vi) Project Works Coordination and Quality Control, and,;

vi1) Project Works Procurement Management.

5.5 Project Teaming

Construction is a labour-intensive industry, the management of staff and
operations is critical to the success of any construction projects. Morris stated
that projects are ultimately managed by people [19]. The organisational structure
of a project team directly affects the communication and compliance relationship.
Therefore, setting up a proper organisational structure for a construction project
is essential to control and carry out the project effectively. In the following
paragraphs, a comparison of the organisational structure of the project teams is
carried out to reveal this underpinning project management principle in the

projects.
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5.5.1 * Project Teaming in Mead Johnson (MJ)

Line of Compliance

—_——— — Line of Corporate
Relationship

_____ Line of China Design
Coordination

Figure 5.1 - Project Team of MJ at Pre-construction Phase

Figure 5.1 illustrates the project team organisation of the MJ project at the project
planning and design phase. The solid lines are lines of compliance and formal
communication. The civil engineer (CE) and the construction manager (CM) are
in the same corporation as the project manager (PMgr). As they used to work
together in a team, this therefore gave an advantage to the project. In the project,
a turnkey specialist contractor was appointed by the Client to prepare the
processes and plants design based on his specification. As a sub-consultant in the
project organisation, the architect was responsible for the architectural design, and
the electrical and mechanical (E&M) engineer was responsible for the mechanical,
electrical and building services design. They were both Hong Kong based
company with international and Chinese project experiences. In the project team,
the local design institute (DI) was responsible for the detailed structural design
and endorsement of the various design documents. In addition, the CM was
responsible for the coordination of design details with the DI and carry out various

local Chinese procedures before the construction phase commence.
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Line of Compliance

Line of Corporate
Refationship -

|
|
|
Ji {Civit Works Only)
i

by Contractors)

Figure 5.2 - Projeclt Team of MJ of Cansiruction Phase

Since the nature and the requirements of work was changed as the project moved
into construction, the project team organisation also changed. Asshown inFigure
5.2, a supervision unit (SU) joined the team under the CM due to this being a
compulsory government requirement. In the construction phase, the site engineers
were recruited for the supervision of specific types of works. In particular,
dedicated from the E&M sub-consultant, the E&M site engineer was responsible
for the supervision of both the E&M works and the process plant connection
servicing works. The process specialist turnkey contractor was responsible for the

construction and coordination of the process plants construction.
Furthermore, though the DI, the SU and the contractors were directly contracted

with the client, in forming the team, they were under the compliance of the SW

project management team.
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552 '_’Proiect Teaming in AnChia

Line of Compliance

———— — Line of Corporate
Relationship

_____ Line of China Design
Coordination

Figure 5.3 - Projact Team of AnChia at Pre-construction Phase

The project team configuration of the AnChia project at the planning and design
phase is shown in Figure 5.3. The PMgr, the CE and the process design engineer
(PDE) are in the same corporation. Although, the client have an internal process
design team, the process design engineer from the project management team
complement the Client’s design from a contractor point of view. This gave the
_project an advantage as process design is one of the most important part in
building an industrial facility. Besides, an alternative process design proposed by
the LL project management team was accepted by the Client. Therefore, the
process design was finally prepared by the LL team with the Client’s in-house

specialist to give advice on the process design.

In order to keep up to the international standard, the sub-consultants which
included the architect and the E&M engineer were both Hong Kong based
company with international and local Chinese experience. [nitially, a Chinese
procedure coordinator was appointed by the Client to facilitate the local Chinese
project procedures and approvals. The Coordinator was also respensible for

design coordination with the local design institute.
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s i of Coomplianca

e = Une of Corporate
Relationship

Supervising Engineers
undar compliance of

Figure 5.4 - Project Team of AnChia of Construction Phase

In the construction phase, the project management teamn of the AnChia project
comprised mainly of the professionals from LL. This, however, excluded the
E&M site engineer which was dedicated from the E&M sub-consultant, and the
local Chinese des;ign institute and part of the supervision unit. Therefore, as
shown in Figure 5.4, this allowed a better coordination of works within the project
management team. Besides, additional construction supervising engineers were
employed from the SU to carry out the construction supervision works during the

construction phase.

The sub-contractors, the DI and the SU in the AnChia project were directly
contracted with the LL team. This enabled a relatively simple relationship be
maintained between the LL project management team and the sub-contractors, the

SU and the DI

5.5.3 Comparison and Discussion of the Project Teaming Approachs

In the MJ project, it could be revealed from the organisational structure that a
typical consultant managed construction project setup was used. Although delay
of drawings production by the DI was experienced, the project configuration
worked well in the planning and design phase as most of project team members

were internationally experienced. However, more problems were expenenced at
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“the construction phase. This is because the main contractor was not experienced
in full responsibility of work coordination between different work interface.
Therefore, though the SW team was not contractually responsible for the work
coordination between contractors, a large portion of the civil engineering work
coordination was carried out by the SW team. Besides, interference of the
selection of main contractor by the local JV partner also undermined the operation
of the project management organisation. In addition, the independent supervision
by project manager or engineer works well in the western society because the
contractors are usually competent enough. However, the Chinese contractors
regard the independent project mangers or engineers as having a purely advisory

function and their advices are allowed to be neglected.

In the AnChia project, the project manager adopted a setup of main contractor as
he was also the main contractor of the project. Similar the MJ project, the project
organisation worked well in the planning and design phase. By sub-contracted all
the works which he was not expert in, the LL team focused on the process design,
the associated facilities and the buildings in forming the whole project. For
example, at the design phase, SW complemented the LL team in lacking of
knowledge on Chinese project procedures and approvals. This allowed the works
be completed in an efficient way, and the deficiency of the LL team
complemented. Furthermore, during the construction phase, LL employed
additional supervising engineers from the SU and provided the supervising
engineers with the proper training. This allow the construction works be
supervised by experienced local engineers who understand the practice of local
contractors. Moreover, as the sub-contractors were directly contracted with the
LL team, this enabled the LL team to control the sub-contractors directly through
a flexible payment system. Despite the construction works execution parties were
termed as contractors and sub-contractors in the two projects, they were the

approved contractors in the GETDD.
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In concluston, the project teaming approach in both the projects are effective. In
particular, the works of inexperienced area were sub-contracted to the specialist

in the respective area.

5.6 Project Scope Definition

Project scope definition is vital in the beginning of all kind of projects. In the
following paragraphs, the project scope definition methods adopted in the two

projects are compared and analysed.

5.6.1 Project Scope Definition in Mead Johnson

In defining the project scope of the MJ project, the client was required to fill ina
set of questionnaires and forms. In the -forms, the client was requested to select
the rooms to configure the buildings. This included the number, size and types of
rooms. Besides, a brief requirements of the electrical, mechanical, ventilation and
architectural finish was also determined when the forms and questionnaires were
filled in. Since the production and process plant design was prepared by MI’s
specialist turnkey contractor. Therefore, coordination with the turnkey contractor
for the layout, dimension, mechanical and electrical requirements of the plants was
carried out prior to the commencement of the project. Furthefmore, the details -
of the production waste generation was also determined for the design of the

waste treatment system.
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Requirements)

Figure 5.5 - MJ Project Scope Definition Procedure

As shown in Figure 5.5, after collection of all the basic information of the project,
schematic designs which included the buildings and rooms layout were prepared
by project manager for comparison and selection. Then, based on the schematic
design selected in schematic design meetings, the design details for ventilation,
electrical and architectural finishes were also determined for the project. Finally,
these details were transformed to project documents including drawings and

specifications for construction.
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5.6.2 - Project Scope Definition in AnChia

(According to results
from Value Engineering)

Figure 5.6 - AnChia Project Scope Definition Procedure

A similar procedure was also adopted in the AnChia project to determine the
project requirements and specifications. As shown in Figure 5.6, the AnChia
client was required to fill in questionnaires and forms for determination of the
project requirements. However, an “insides out” approach was adopted in the
AnChia project. Upon the client accepted the proposal to prepared an alternative
process design, the LL team prepared an alternative process for the project based
on the process and process plant functional requirements gathered in the forms
and questionnaires. Finally, upon the acceptance of the alternative process design,
a value engineering session was carried out to optimise the alternative process

design.
After the process design was completed and optimised, the schematic design for
the building and the rooms were then prepared based on the optimised plant

layout. In addition, the schematic design for all the required supporting facilities
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~were also prepared based on the optimised process design. At last, the design

details and requirements were transformed to specifications and drawings.

5.6.3 Comparison and Discussion of the Project Scope Definition Approaches

In defining the project scope of the construction projects, the typical approach by
asking the client to fill in set of questionnaire was adopted on both projects. Then,
based on the information, requirements and functional details from the client, the
schematic designs for the projects were prepared. However, in the AnChia
project, an alternative proposal for the process design was also prepared by the
LL team. Then, based on this alternative design, a value analysis session was
carried out to optimise the cost effectiveness of the process and reduce the cost

of project.

Although both the method started with the same initial step for development of the
project scope, and they were able to achieve the intended purpose in defining the
project scope, the procedure adopted in the AnChia project was more successful
in producing a lower cost solution. This was primarily because a value
management / analysis session was adopted. This optimised the process plant
design, and most of the unnecessary or secondary elements were removed or
reduced in size. This resulted in the leanest project configuration whilst still
fulfilling the required functions for production. In addition, the required land area

for the project was also reduced.

However, the effectiveness of this approach is limited if the client wanted to have
most of the control. This was happened in the MJ project as the client completely
defined project initially. Therefore, value management was not incurred in the
project and there was no interaction between the building and the process design

for optimisation of the project scope and project cost.
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“Inaddition, though the project definition approach adopted in AnChia isrelatively
more successful, the project scope definition process required specific process
knowledge which is not available to most project managers. Therefore, in order
to take full advantage of value analysis in specialised construction projects,

alliances of different categories of expertise are required.

5.7 Proiect Works Planning and Control

Upon defined the scope and task of a project, it is necessary to plan and schedule
various kinds of works to complete the project task. The project planning as well
as the works progress controlling techniques adopted in the projects were

discussed and compared in the following paragraphs.

5.7.1 Works Planning in Mead Johnson

In planning and scheduling the project works for the MJ project, a master
programme was prepared for the project in the early stages of the project. The
major works items were set out in the master project programme initially. These
iterns included various studies, reports, approvals, design works, document
preparation and constructions works. The respective duration which acted as the
baseline for each activity was estimated by the project manager based on his own
experience. In the subsequent phases, the project programme was expanded to
reveal and include the more detailed works. For example, the foundation works
was expanded to include the pile driving, pat foundation construction and driving
of vertical soil drains. Throughout the project life cycle, the activities were
controlled according to these baselines set out in the beginning and different
stages of the project. The activity duration and sequence were also revised to

reflect the actual progress of the project.

C:\My Documentsithesis\Chapter5, wpd Page 5.17



ANALYSIS OF THE VARIABLES OF CONSTRUCTION
PROJECTS AND PRACTICE IN CHINA

5.7.2 -~ Works Planning in AnChia

In the AnChia project, a similar process for the project programme planning was
adopted. The major project activities were first set out in the master project
programme in the early stage of the project. Then the project manager identified
more detailed works activities and scheduled these activities in the subsequent
project phases. Furthermore, the resource based detailed project works
programme, which also called the project rolling programme, was prepared by LL
for all trade packages and updated in a monthly and quarterly interval. Since these
rolling programmes were planned and scheduled according to the available
resource of LL and the sub-contractors. Therefore, this allowed the details of
works and activities be reflected and planned in a more scientific and effective
way. This also made the project ﬁrogramme m AnChia planned to cater for both
long and short term needs of resources. Thus, provided a more accurate works

activities duration estimation.

5.7.3 Comparison and Discussion of Works Planning and Control Methods

The procedure for setting up the project programme in both projects were similar.
| Both of the project included the formation of the project master programme which
acted as the cornerstone for project progress control. Then, based on the project
master programme, the more detailed works or activities were identified and
scheduled in the more detailed project programme. Finally, based on these
detailed project works programmes, the construction work progress was

measured and controiled.

However, a better project programme planning and control mechanism was built
into the AnChia project. There are several reasons contributed to this result. In
the first instance, the project manager (LL) in the AnChia is a contractor based

entity. Therefore, he is in a better position to accurately estimate the activities
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“duration and schedule the activities in a more workable sense.

Both long term and short term works were planned and catered for the projects,
moreover, more control points were placed in the AnChia project. Also the
rolling programmes that shall be prepared by the contractors was badly or not
prepared in the MJ project. While in the AnChia project the rolling programmes
for all trade packages were planned and scheduled by LL at various project
phases. Therefore, the focussing effect of the rolling programmes on the project
works was incurred in the AnChia project. In the highest level, the master project
programme gives a global view on the milestones and key dates to be met
throughout the project tife cycle. While in the quarterly scale, a medium time
scale, the projectrolling programmes give a brief review on the resource available
and needed to fulfill the on-going tasks. In the shortest time scale which have a
monthly scale, the rolling programme was planned to meet the immediate works
details and the short term resource needs. Thus, this provided a more accurate
works activity duration estimation, activity scheduling and a better project control

mechanism.

Although the project programme planning and control mechanism adopted in the
AnChia project is a better épproach, this required a project manager to have vast
experience in different construction activities. Besides, the project manager is
required to have very detailed information on all the available resource for a
project, which is difficult to achieve in the MJ project by a consultant based
project manager. In other words, extensive effort is required for a consultant
based project manager to gather the necessary information to plan a rolling

programme as in the AnChia project.
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5.8 - Project Cost Management

In addition to the project scope definition and the project planning, the cost
management strategy adopted in a project also directly affects the way that a
project is operated. This project management factor is to be discussed in the

following paragraphs.

5.8.1 Cost Management in Mead Johnson

The management of project cost can be broken down into project cost estimation
and cost control. In estimation of the project cost, the project was broken down
into various cost centres based on the buildings and the building elements such as
foundation, superstructure and E&M plants, etc. Then the cost estimation of
theseAbuiiding elements were set out in HK currency and Renminbi (RMB). The
HK currency estimation consisted mainly of the imported material and RMB for
the locally available material. Besides, 15% contingency was allocated for the
sub-total of the two currencies. Finally, the total project cost estimation was

summed up in HK currency based on the market RMB exchange rate.

In controlling the cost of construction, the contractérs were only paid by the
client after the SW team assessed the portion of payment and issued a payment
certificate to the client. Normally, a 30% of pre-construction payment was issued
to the contractor upon signing of contract, due to this being a local construction
practice. Upon the contractor’s submission of request for payment, the
subsequent interim payment was certified after the CM assessed the contractor’s
works progress was according to the contract details requirements. For example,

a payment of 10% of contract sum after the works were 40% completed.
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58.2 '—-Cos! Management in AnChia

Although the project cost estimation of the AnChia project was not known in
details, a breakdown method with the support of value management could
reasonablely be expected. That is the project cost was split into the cost
estimation of HK currency and RMB based on the cost estimation of the smallest
breakdown items. Then a contingency, say 15%, was added to the total project

cost estimate.

In controlling the construction cost and payment of the project, the LL team
adopted a different and more flexible method. The payments were made to the
contractors in monthly, bi-weekly, or even weekly basis depended on the works
progress and financial need of the sub-contractors. Therefore, this smoothen the
cash flow of the project by having a rclativély small amount of interim payment
throughout the project. Besides, this encouraged the sub-contractors to complete

the works as soon as possible to get their payment on time.

5.8.3 Comparison and Discussion of Cost Management Techniques

In estimating the project costs, similar mechanisms were adopted in both projects.
However, different project cost controlling mechanisms were adopted in the
projects. In the MJ project, the SW team played an independent project manager
role. Therefore this limited the SW project management team to adopt a relative
- passive and indirect cost management system. In this project configuration, he
could only certify the payments upon receiving the contractors’ request and wait

for the client to issue the certified payment.
On the other hand, the LL team was acted as both the project manager and the
main contractor of the AnChia project. Therefore, he adopted a flexible and pro-

active payment system for the project to encourage the sub-contractors to carry
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out the works more effectively. This allowed LL to foresee the payment based on
the rolling programmes, and smoothened the cash flow throughout the project life

cycle.

In conclusion, the cost control mechanism adopted in AnChia required the project
manager to have great freedom in the selection payment methods which is not

possible in most of the projects.

59 Project Communication, Information Management and Progress Report

Throughout the life cycle of a construction project, there are various kind of
information required to be communicated. This included the design details, the
works progress details and the budgetary details. In the following paragraphs, the

information management methodologies adopted in the projects are studied.

5.9.1 Information Management in Mead Johnson

In addition to the responsibility for setting up the team with suitable team
members and plan the works for the project, the SW project management team

was also responsible for other project management activities. They included :

i) setting up and maintain a proper communication channel, and the team
was also acted as the point of contact for the client.

ii) organise meetings to communicate various kind of information, such as the
design information and construction details, etc.

iii) project progress and budgetary control throughout the project.
The formal communication channel was incurred in the organisational structure
of the project team. The project manager was acted as the central coordinator for

all types of information from design details to contract details and cost estimation,
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“etc. This involved setting up of a proper information filing system.and
communication procedure. The filing system adopted in the MJ project was
primarily a numbering system. This involved indexing the information according
to the respective category such as Contractual (01), Financial (02), Technical (03),
Meeting (04) and Liaison (05), etc. They are then further divided into respective
sub-indexes such as Foundation (03/01), Architectural (03/04) and Structural
(03/05) in the technical major division. Besides, this filling system was revised
throughout the project to included various kind of subjects which were not

included initially.

Although there was not a written procedure for dispatching information, the
information required by various parties were sent through a facsimile message then
backed by a formal letter. In addition, log books were used to record the

information released and received.

Normally, monthly coordination meetings was organised to communicate the
design information at the planning design phase, and the construction details at the
construction production phase. Besides, irregular site coordination meeting was
also organised at the construction phase to reveal and solve unexpected problems.
The monthly coordination meetings were chaired by the project manager. The
project manager was also responsible for the preparation of the meeting minutes

to record the issues discussion and decision made.

In addition to the monthly coordination meeting to communicate various kind of
information, the project progress report was also prepared in a monthly basis. At
the end of each month, the project progress and cost status of the project was
updated. The project progress report including a cost status report was sent to

the MJ client within the first week of the following month.
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592 '_[nformation Management in AnChia

Similar to the MJ project, the LL project management team was responsible for

various kinds project management responsibilities. This included:

1) acting as the client’s point of contact, and setting up and maintain a proper
communication channel,

it) arrange and chair the coordination meetings, and

iii)  prepare and report to the client of the project progress and carry out
budgetary control.

The communication channel in the AnChia project was incurred in the
organisational structure as in the MJ project. The LL project management was
acting as the information coordinator of the project and the point of contact for
the client. Weekly coordination meeting was held throughout the project to
communicate the design information in the planning and design phase, while bi-
weekly construction coordination meeting was held throughout the construction
phase for various construction details. These meetings were chaired by the project
manager, and the minutes were written to record the issues discussed and
concluded. Similar to the MJ project, the team was also responsible for the project

progress and budgetary control for the project throughout the project life cycle.

In order to fluently manage the information of the project, a proper information
retrieval and storage system is necessary. A well ordered and properly arranged
system was expected in the AnChia project adopted by the LL team. Besides,
revision of this information storage and retrieval system was expected throughout

the project.
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“In the AnChia project, the progress report which included the works progress
summary and budgetary summary was prepared by the LL team and reported to
the client of AnChia project in a monthly basis.

5.9.3 Comparison and Discussion of Information Management Techniques

The information management system adopted in both the projects are similar.
The information for the projects were indexed and stored in a proper filing system
set up in the initial stage of the projects. This, therefore, helped to maintain the
information be stored and retrieved effectively. In addition, minutes were written
for all the coordination meetings to record the decisions made and the issues

discussed.

However, more frequent meetings were organised in the AnChia project. This
ensured the updated information was communicated amount the participants in
the project. Therefore, more project control points were inserted in the AnChia

project throughout its project life cycle.

In addition, both projects adopted a monthly project progress reporting system,
this ensured the project progress and budgetary status are reported to the project

client periodically.

5.10 Project Works Coordination

In most construction projects, the construction works are carried out by more than
one contract parties. Therefore, works coordination for the detailed requirements
or spectfications 1s important. Then it is necessary to monitor the works to ensure
that they are executed according to these requirements or specifications. In
addition, the coordination of various government procedure is also important to

smoothen the progress of a construction project in China. Thus, these factors
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‘_-affecting the projects works progress and quality are discussed in the following

paragraphs.

5.10.1 Works Co-ordination in Mead Johnson

Government Procedures Coordination

Throughout the project, the SW team was responsible for the liaisons with
various government departments and bureaux. The approvals liaisons
included the Land Usage Approval, the Project Approval, the Preliminary
Design Approval in the design phase and the Construction Approvals in the
construction phase. Besides, the team was also responsible for arrangement
of the testing and commissioning be witness by the local authorities before the

production approval was issued in the project turnover and start-up phase.

In coordination of these procedures, the CM searched for the necessary
approvals and the respective procedures initially. This involved the close
coordination with the municipal government and the construction
administration committee of the GETDD. Some of the approvals such as the
Construction Drawing Application Approval was arranged by the local design
institute GPDI. Besides, pre-submission meetings were arranged between the
authorties for the detailed requirements before the formal submission were
made to the relevant authorities. In case of more than one government
- authorities was involved for the approval, the CM was also responsible for the

coordination between the different government authorities.

Construction Works Coordination

Briefly, in the planning and design phase, the SW team was responsible for the

preparation of the preliminary design of civil engineering works and the
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coordination of the various details of the other design works. As most of the
project team members are experienced international consultants, therefore, the
design works were easily coordinated and prepared according to the Client’s '

requirements.

During the construction phase, the SW team was responsible for the overall
civil works supervision. Although the main contractor was contractually
responsible for the detailed works coordination between various interfaces, he
was incompetent in carrying out this duty. Therefore, the SW team was also
responsible for works coordination between various works interfaces. In the
case that there was not enough manpower for supervision of works, extra
foreign team members were brought into the project to supervise and
coordinate the construction works. They ensured that the works were carried

out following the specifications and the contract drawings.

The SW team was also responsible for coordination of off-site production
such as the hydraulic lift production and dock leveller. While the E&M sub-
consultant was responsible for the E&M plants and fire services system
production. Even though the E&M works construction was supervised by the
E&M site engineer, the E&M site engineer was not responsible for the E&M
work coordination. Also, the E&M contractor was not experienced in
coordination of the E&M works be carried out properly. Therefore, the E&M

works were delayed and reworks were required in some locations.

In particular, the process construction was carried by the client’s specialist
turnkey contractor. As the turnkey contractor was internationally
experienced, the coordination and construction of process plant was carried

out effectively according to the specifications and contract drawings.
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5.10.2 Works Co-ordination in AnChia

Government Procedures Coordination

In the AnChia project, the government approvals and procedures were
arranged by the Chinese Procedures Co-ordinator. Although the LL project
management team was not directly involved in the government approval
procedures, the team observed the procedures and the required information
for the submissions. Then the LL team took over the repetitive applications
such as Construction Application Approval in the project construction phase.
Besides, fhe LL team also made used of the contractors as the middle-man for
some of the approvals. This is because the contractors usually have a good
relationship between the local authorities, suéh as the Powder Supply Bureau.
In case of more than one government authorities were involved in an approval,
similar to the MJ project, the LL team was responsible for coordination

between the relevant government authorities.
Project Works Coordination

The LL team was responsible for coordination of all the works throughout the
project. This included the design coordination in the planning and design

phase, the off-site and on-site works coordination in the construction phase.

in the construction phase, except the E&M works, the LL team was
responsible for all the works coordination and supervision according to the
specification and contract drawings. As the LL team is not experienced in
E&M works supervision and coordination, the E&M works were supervised
and coordinated by the dedicated E&M works site engineer from the E&M
sub-consultant. Similar to the MJ project, as the E&M sub-contractor was

inexperienced in carrying out all his duties, particular in works coordination,
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the E&M works were delayed and some reworks were required.

in the construction phase, additional supervising engineers were employed
from the SU to works for the project. These extra supervising engineers were
given a training on the practice of construction supervision in an international
standard. Besides, they were explained indetailed of the client’s requirements
and the specifications. Therefore, this enabled the experienced local
supervising engineers to play a supervision role that is recognised in the
international practice. As these supervising engineers were only experienced
in the civil, structural and architectural works, they were not able to

complement the E&M site engineer.

5.10.3 Comparison and Discussion of Project Works Coordination Technigues

In the MJ project, except the Construction Drawing Approval was arranged by the
DI, all the necessary Government approval procedure was handled by the SW
team. This allowed the team to have a full understanding of the various
Government approval procedure and enable them to understand the necessary
information required for the approvals. However, this imposed high amount of
workload on the team to carry -out various approval procedure from project
inception to completion. Therefore, this required the SW team to plan different

kind of works in details to avoid resource conflicts.

In comparison, the LL team adopted a different approach. The LL team tried to
make use of the available resource like a Chinese Procedure Coordinator to
coordinate the complicated procedures and the sub-contractors to act as a middle-

man to facilitate various approval procedures.

In addition, the construction works coordination approach adopted by LL was

also different. The LL team employed extra supervising engineers from the SU
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- and gave them the proper training on construction supervision. Therefore, with
full understanding of the client’s requirements, these extra supervising engineers
supervised the works in an efficient way and ensured the client’s requirements

were satisfied.

However, as both project management teams were inexperienced in the E&M

works coordination, the E&M works were poorly performed.

In conclusion, LL presumed that the contractors were inexperience in works
coordination and therefore planned the works in detail and closely coordinated the
works as necessary. Providing training and make use of local supervising
engineers also helped to improve the effectiveness of the project management

team.

5.11 Project Works Procurement Management

As construction projects usually involved more than one contractor, therefore,
selection of suitable contractors for the works is important. In the following
paragraphs, the project works procurement method adopted in the projects were

discussed.

5.11.1 Works Procurement in Mead Johnson

. In the construction phase, the SW team was responsible for the preparation of
tender documents, invite the contractors to enter the tender, evaluated and
recommended the tenders for the client. However, the client required their own
conditions of contract be put in the contract documents. Therefore, this imposed
some difficulties in the contract document preparation as the construction contract
documents are required to comply with the Chinese Economic Law. The SW

team therefore assessed the client’s conditions of contract was complied with the
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" Law and prepared the tender documents which included the proposed payment

scheduie.

In selection of the contractors to submit tenders, a short-list of the approved
contractors was prepared. Therefore, based on the experience of the contractors,
they were issued the Letter of Invitation for Tender. Finally, the returned tenders
were assessed based on the contractor’s past experience, capitals, contractors
organisation and the works execution planning. Upon evaluation of the various
aspects of the tenderers, the recommendation of tenderer was made to the client
in a tender selection report. At last, upon agreement on the payment details and

the various condition, the contractor was entered into a contract with the client.

5.11.2 Works Procurement in AnChia -

In the AnChia project, a Lump Sum Contract was signed between the LL team
and the project client. Therefore, this left the details of the contracts between the
LL team and the sub-contractors to be sorted out by the LL team. In selection
and evaluation of the sub-contractors, a similar method was adopted as in the MJ
project. This included short-listing and assessment of different qualities of the
tenderers. Then selected the most appropriate contractor for the works.
However, this was an exercise determined by the LL team only. Therefore, this
allowed the team to have more flexibility in selection of sub-contractors for the
construction works. Besides, more flexible payment method could also be

hammered out between the LL team and the sub-contractors.

5.11.3 Comparison and Discussion of Works Procurement Management Technigues

Although different works procurement procedures were found in the project, they
shared the same contractor selection and evaluation method. Since the LL team

was also acted as the main contractor of the project, therefore he was able to have
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- more flexibility in selection of the contractors and the payment details. This is
difficult to be achieved by most project management team. Besides, limitation was
also imposed on the SW project management as the client want to implement their

own conditions of contract.

In conclusion, the project management teams adopted the most usual way of

contractor selection and evaluation.

5.12  Project Management Techniques Not Applied

In managing the projects, the SW and LL team has implemented various project
management techniques in factlitating the works of the projects to be carried out
effectively and efficiently. However, evidence of some proj-ect management
techniques were not formally found in the projects. For example, evidence of the
application of Risk Management and Change Management was not found in the
projects. These may due to various reasons and they are further elaborated in the

following paragraphs.

In the MJ project, the project requirements was completely defined by client in the
beginning. The SW project management team was only responsible to hammer
out the project scope and the project details in following the client’s requirements.
Therefore, evidence of “Change Management” was not found in the MJ project.
While in the AnChia project, the leanest project configuration was achieved after
the value management process. As a result, any change to the project scope or
configuration may resulted in a serious adverse effect. Therefore, change to the
project scope was not anticipated and “Change Management” was not applied in

the project.

The concept of Risk Management is understood by most project managers.

However, this concept involves a lot of planning works such as determination of
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“the most likely risks and prepare for the contingency plans. Besides, Risk
Management does not provide guarantee resuits which has discouraged the project
managers from applying it. Instead, most project managers plan their works in
details to set out the works sequences. This also helps to avoid the unexpected
problems from happened. Since the later approach was adopted in the projects,

evidence of formal Risk Management was not found in the projects.
5.13  Conclusion

Although the ability to complete a project on time does not imply that a project
was managed successfully, a shorter delay was gxperienced in the AnChia project.
There are various factors that contributed to this result. The first being that
AxiChia was carried out by a project manager which has a general contractor
background. Besides, LL has been working with New Zealand Milk Product, who
is the parent company of Miik Products Holding (SEA) Ltd, for a similar project
in Malaysia. This therefore enabled them to have a clear understanding of the

client’s requirement and the potential technical difficulties.

In addition, having a process engineering branch also give LL an advantage in
managing the construction of an industrial facility. It is because an experienced
process engineering team is helpful for both design and construction of an

industrial facility.

In particular, acting as the project manager and the main contractor, this gave
much flexibility to LL in managing the project. In addition, the project team had
a more “hands-on” role in planning and coordination of the construction works.
Typical example included the flexible payment system and preparation of contracts
details. On the contrary, acting as an independent project manager has limited
some of the functions of the SW team in a Chinese construction project. This

included variation of project scope by the project client.
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" In comparing the various project management aspects of the two projects, it can
be concluded that rolling programme for all the work packages is an essential and
important project management mechanism for Chinese construction project.
Besides, more control points should be inserted to monitor the works are carried
outaccording to the rolling programmes. Besides, this also allowed the resources
of the project be planned and controiled properly with the project rolling

programme.

In coordination of the various types of works, it is important to ensure a
experienced Chinese procedure coordinator is present. This helped to easy the
complicated Chinese project approval procedures. Besides, the sub-contractors
could also be used as the middie-man to facilitate some procedures. This will also

help the project to progress smoothly.

In most Chinese construction projects, the supervising engineers were employed
only to satisfied the government requirement. However, the experienced
supervising engineers can be turned to a to a useful resource by providing them
with suitable training, such as the practice of construction supervision. This

therefore will also help to improve the performance of a project.

In conclusion, various merits of project management elements are seen in these
two foreign invested construction projects. Therefore, in the next chapter, these
merits of project management mechanism is extracted and formalised in the
formulation of a suitable methodology for successful application of project

management knowledge in Chinese consiruction projects.
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Chapter 6

6.0  Development of Project Management Tool

6.1 Methods of Ranking and Analysis of the Variables

In the previous chapters, different problems in construction projects were

reviewed. In addition, the hierarchy of variables causing these problems can be

investigated and analysed with the following methods.

i) Ranking of all the variables according to the most influential at top
(Appendix C.1). |

ii) Ranking the variables according to the influential but remove the
uncontrollable variables (Appendix C.2).

iiiy  Listing by time / occurrence in construction sequence (Appendix C.3).

1v) Listing by time / occurrence in construction sequence while identifying
the controllable variables (Appendix C.4).

After discussion and review of the practical methods of controlling these

variables, method 4 was adopted. The methods and techniques for dealing with

the controllable variables were presented in the following sections.

6.2 Analysis and Selection of Project Management Techniques

There are various factors affecting the implementation of a constructton project
in China. In order to minimise the adverse impacts, analysis of these variables
and selection of the suitable construction project management techniques was
undertaken. In the following sections, this analysis is presented by dividing the

variables into different categories.
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The “"Management Variables" as discussed in the previous chapters are classified

into the following and further analysed.

Management Variables

Character

i) | Government Determined

Manageable but Unavoidable

ii} | Project Manager

Controllable

Manageable and Controllable

iii) | Uncontrollable

Mostly Un-manageable and
Unavoidable but effects can be

minimised

6.2.1 The Government Determined Variables

Table 6.1

The "Government Determined"” variables consisted of the Government approval

procedures as discussed briefly in Section 4.4. Construction projects must follow

throughout the whole project life cycle. In Table 6.2, the approvals are

summarised according to the Chinese construction project approval phases.

Approval Phases

Approvals Required

i) | Project Establishment Phase

- Project Approval

ii) | Land Procurement Phase

- Land Usage Approval

- Schematic Design Approval

iii){ Preliminary Design Phase

- Preliminary Design
Approval

1v)| Construction Drawing Phase

- Construction Drawing

Consent

- Project Construction Permit

v) | Tendering and Construction

Phase

- Tendering Approval

- Works Commencement

Approval
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Although the "Government Determined” variables are unavoidable, it is
important and necessary to manage these variables effectively. This can be
fulfilled by the identification of the detailed approvals and scheduling them with

the works in the rolling project programmes at different project phases.

6.2.2 The Project Manager Controllable Variables

The "Project Manager Controllable” vanables included various project
constraints and available resources which are similar in all construction projects.
In visualising these variables, Figure 6.1 gives an general scale of the effect of
these variables in a Chinese construction project. However, the effects of these
variables are varied over time. Therefore, it is necessary to identify the adverse

effects of these variables over time and reduce their impact.

In particular, the "Procedure Complexity” would be high throughout the project
life cycle. However, the "Project Team Complexity” is usually high at the
construction phase when different contractors are working together. In addition,
the "Project Complexity" can be reduced with techniques such as Value

Management or the impact can be reduced by detailed project planning.

In general, typical project management techniques can be applied to monitor and
supervise the construction works so that they could be carried out effectively.
However, as revealed in Chapter 5, many more control points are required
throughout a Chinese construction project life cycle. This is due to the fact that
most of the Chinese contractors are inexperienced in many areas. This also
allows the project manager to have a detailed knowledge of the works progress

over the project life cycle.
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Project Team
Complexity

Project Complexity
and Uncertainty

Procedure

/ Complexity

Project Management
0 Teaming

ii) Scoping

i} Communication
iv) ...

L] | : ‘;
t, - t, Y S ot tn time
Contractor
Competency
P.ro?urgment Other Constrains
Limitations

Figure 6.1 - Project Management Variables and Constraints

Some of these constraints from Table 4.1 to 4.4 are summarised below in Table
6.3. Therefore, based on these categorisations, the project management

techniques required can be determined and applied throughout the project phases.

Project Management Techniques Project Management Difficulties
Project Teaming - Design Institute inefficient

- Contractor does not follow
specification of works in contract
- Complex contractor organisation

- Simple contract with contractors

Value Management - Project scope variation

Detailed Project Works Planning - Bad coordination with government and

- non-government departments

- Time consuming project and business
assessment process

- Lack of coordination between trade

contractors

- Delay due to bureaucratic custom

Table 6.3 - Summary of Project Manager Controllable Constraints
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Project Management Techniques Project Management Difficulties

Works Execution Planning - Conflict of works between trade
contractors
Cost Management - Contractors request to receive 30%

pre-construction payment

- Contractors are short of funds

Works execution planning - Canflict of works between trade
contractors
Information Management - Not fully appreciated the supporting

infrastructure and utilities

Table 6.3 - Summary of Project Manager Controllable Constraints

In conclusion, based on these categorisations, the required project management
techniques can be identified and applied to project works throughout the whole

construction project.

6.2.3 The Uncontrollable Variables

Typical examples of this type of variable in a Chinese construction project
include the following :.

1) the fluctuation of the contractors’ performance;

i1) the delay due to bureaucratic government procedures;

iii) the delay due to inefficient material supply;

iv) the inclement weather, etc.

Although these Variables are beyond the control of a project manager, the
adverse impacts can be catered and reduced with the application of Risk

Management.
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6.3 Format of the Project Manapement Tool

Wallace and Halverson [56] suggested that the project management process can
be defined as a set of principies, methods and techniques for the effective
planning and control of project with the goal of being on time, under budget and
to specification. Therefore, based on the results of the analysis in the previous
paragraphs, a project management tool can be formulated for Chinese

construction projects.

There are many ways to apply the project management knowledge in commercial
projects. It can be in the form of a handbook or a piece of advanced software.
For example, the PMBOK was distributed both physically and electronically
through the modern technology of Internet. However, a study carried out by Lei
and Webber [57] revealed that the application of the advanced technology of
computer in the Chinese construction industry was not as common as in the

western society.

The language barrier is one of the main reasons for this result. Besides, software
packages are often not developed in a common platform such as Microsoft
Windows to allow interfacing in Chinese with other softwares. Therefore, this
limits the opportunity to apply the discussed project management techniques via

a computer software package.

In conclusion, a project management handbook is proposed as the best option to
provide guidance and apply the good project management techniques identified.
The idea of a handbook is also supported by McNulty [58] who indicates that a
handbook is a useful tool for guiding construction practitioners, particularly the

project manager, on construction projects of modest to medium scale.
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6.4 Components of the Project Management Tool

In formulation of the project management handbook, the necessary components
are analysed and discussed here. In addition, a structure or format is required to
follow through the whole project management handbook so that the users can

make use of the handbook easily.

6.4.1 Chinese Construction Project Procedure

As indicated in Chapter 5 and the analysis in previous paragraphs, the
"Government Determined" variables, must be identified and fulfilled effectively.
Therefore, the project managément tool must include the detailed project

approval procedures and the information required to allow the project to proceed.

6.4.2 Significant Project Management Technigques

As discussed in section 6.1.2, the following construction project management
techniques are important and necessary throughout the whole construction
project.

i) Project teaming - the efficiency of a team is much higher than the sum of
the individual team members. Good teaming and organisational
interaction ensures the works are carried out effectively;

i) Value management - this helps to increase the value of a project’s
configuration;

iit) Detailed project planning - this helps to identify the works required
throughout the whole project and ensure the works are foreseen and
planned. The necessary coordination works are also identified, to enable
the works to be carried out smoothly. In preparation of the detailed
works programmes, the required resource are identified and controlled.

Also the works are scheduled, controlled and compared to the baseline of
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the project programme. This helps to spot any delay to the works and
allow the project manager to carry out suitable remedial action as soon
as possible;

iv) Cost management - this is needed to help the project client to arrange the
required funding for the project and to ensure the cost remains within the
allocated funds. The Earned Value Analysis is a useful tool to monitor
the project works progress together with the project cost;

v) Information management - this ensures that the latest and necessary
information is available to all the project team members of the
appropriate time;

vi) Works execution planning - this ensures that the works are considered in
detailed before they are carried out. Therefore, this reduces the
possibility of re-work.

In conclusion, with the application of these project management techniques, the

available resources can be better utilised.

6.4.3 Method of Checking the Procedure and

Applying the Management Technigues

Checklists are one of the most simple tools available to ensure various approval
procedures are met throughout the project life cycle. Therefore, checklists can
be provided for the management of "Government Determined” variables. In
addition, flow charts and forms can be provided for the project managers or

engineers to follow in applying the project management techniques.

In conclusion, the checklist and project management flow charts and forms shall
form a major part of the project management handbook for Chinese construction
projects. Project managers or engineers will be guided to fulfill the required
procedures and apply the project management techniques on a Chinese

construction project.
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6.44 Example of a "Mock Up” Project

Although a "Chinese Style" market economy system was adopted since the
1980s, the construction industry in China was developed in a planned economy
system. As the construction practice is different, providing a "Mock Up” project
as the example in the project management handbook will help to facilitate the
management process. In addition, samples of approval documents will be
included to allow the project managers on understanding of the format and the
important parts of the approval documents. Providing the sample checklist and
forms will also help to give guidance on filling in the forms or checklist for the

project in hand.

6.4.5 Structure of the Handbook

In order to enable the users to make use of the handbook easily, a format or
structure should be imposed in the handbook. Division of the handbook
according to the project phases will focus the attention of the user on particularly
relevant aspects of works in that phase. As discussed in Section 6.2.1 and 6.4.1,
understanding and ensuring that the "Government Determined" variables are
satisfied is important. Therefore, the Government procedures should form the
first part of each division of the handbook. Various project management
elements can then follow to indicate those particularly relevant to concentration
or attention that phase. Finally, the examples and samples will be placed at the
end of the handbook for reference. Checklists and forms will be provided
throughout each division of the handbook to remind the user of the important

L1ssues.
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In conclusion, the handbook will be prepared following a structure as below.
1) Procedure, checklists and forms
it) Project Management elements, checklist and forms
i)  Example or "Mock Up" project records
iv) Sample documents for reference

v) Blank forms for use

6.5  Formation of the Project Management Tool

In conclusion, based on the analysis and discussion on the previous paragraphs,
a management tool in the form of project management handbook is proposed to
be beneficial in management of China construction projects. In addition, the
collection and analysis of the data for construction projects in the case studies
also yielded the general conclusion that a management handbook can be applied
to other similar or comparable situations. Therefore, based on this
generalisation, a project management handbook is developed and a working copy

is provided in the Appendix A for reference.

6.6 Review and Comment of the Handbook

In order to increase the practicability of the handbook, it was reviewed and
commented by senior staffs of the Industrial Partner. The handbook was

considered informative and usable.

6.7  Future Development of the Handbook
Although the project management handbook was considered informative and

usable, enhancement to the handbook 1s possible.  Therefore, further

development of the handbook is anticipated in the future.
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Chapter 7

7.0  Conclusion of The Study

7.1 Summary of the Study

In completion of this study, a logical approach was adopted, following the

methodology described in Section 1.4. The research that has been carried out

included.
1) Review general project management practice and knowledge.
i) Review general project management tools and techniques.

iii) Review the construction practice of Chinese construction project.

iv) Review the problems or management difficulties associated with
construction projects in China.

v) Analyse by ranking and listing the project management problems and
difficulties in Chinese construction projects.

vi) Identify the controllable project management problems and difficulties.

vii)  Develop and produce an usable tool to reduce the impact of the project

management problems and difficulties in Chinese construction projects.

In conclusion, by gathering information such as the current Chinese construction
practice and generic project management techniques, this research has developed
a useful tool for the implementation of project management techniques in Chinese

construction projects.

7.2 Conclusion to the Study

Through the course of this study, it is revealed that the construction industry in

China is in a stage of development such that non-satisfactory performance of the
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industry can generally be expected to occur in the short to medium term.
Although it will take time to see great improvement for the -whole of the
construction industry, under a combination of effects including regulations from
the Government and self-initiation from the industry, the improvement process is
expedited. In line with this theme, this research has tried to give support to the

management of construction projects in China.

In particular, through this research, a generic process for improvement of
construction project management in China has been developed. This involved
categorisation of the management variables into "Government Determined,"
"Project Manager Controllable," and "Project Manager Uncontrollable."
Furthermore, through detailed analysis and case studies of these variables, this
study has proved that improvement to the management of construction projects

in China is achievable.

In addition, through this systematic process with analysis and weighting of the
importance and possibility for improvement at specific sector of the construction
industry in China, a prototype for project management is also developed. This
prototype is expected to help and improve the management of construction

projects in China.

To conclude this study, it has extended the knowledge of project management,
especially, for management of industrial facilities construction in China. In
addition, it is believed that the management performance of different sectors of the
construction industry in China can be improved with the repetition of a similar

research and development methodology.

7.3 Contribution to Knowledge

Great effort has been devoted by many people in formalisation of the application
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of project management. Typical examples include the PMBOK by PM], and the
Code of Practice for Project Management for Construction and Development by
CIOB. They have laid down the cornerstone of the general project management
knowledge. Their contribution to project management knowledge is valuable.

In particularly, this research contributed the project management knowledge in the
area of industrial facility construction in China. This research also contributed in

the following areas.

1) It justified that through the process of collation, identification and analysis
of the “Government Determined” and “Project Manager Controllable”
management variables, a solution is achievable for the construction project

management difficuities in China.

i) A useful database for future studies on the subject of Chinese construction
project management is formed by extracting information from published
research and integrating this with details collected from site visit and

interviews, etc.

iii) This research has extended the project management knowledge for
construction projects in China, particularly in the area of industrial projects
development. This facilitates further study to be carried out in other area

of Chinese construction activities.

7.4 Recommendation for Further Studies

Based on the results of this study, further research on Chinese construction project

management is proposed in the following areas :

1) As this research was focused in the area of industrial facility development

in China, the research methodology of this research can be applied in other
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areas, e.g. infrastructure development, to complete the construction

project management knowledge for China projects.

i) Although the basic project management techniques required for projects
of different scales are the same, the results of this research were limited to
the small to medium size Chinese industrial developments. Therefore, a
further study on the project management considerations required for larger

scale projects would enhance the knowledge available on this subject.

iii) Only a project management handbook has been recommended as a result
of this study, due to the limited implementation of advanced computer
technology in China. However, as the use of computer technology
increases, the project management knowledge can be incorporated into a
knowledge based system to assist project managers in handling Chinese
construction projects. As the handbook is still in its preliminary stage, a
further development of the handbook during the computerisation process
will further help to enhance the management of Chinese construction

projects.

In.conclusion, this study not only produced a usable tool for the management of
construction projects in China, it also generated a process of tackling project
management difficulties in China. Based on this process, enhancement to the

project management knowledge for construction projects in China is anticipated.
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Interview with Ir.- Allen M. K. Kung of the Wharf Beijing Limited,
For the Betjing Capital Times Square Development Project
dated 22nd October 1996

Objective

The objective of this interview is to use the Beijing Capital Times Square Development Project as areview,
in order to have a better understanding about the Project Management system used in the PRC major

construction project.

Interview
1. Background

Q.1.1 What is your position and role in the project?

A.l.1 [ am the Deputy. General Manager & Chief Engineer of the Beijing Capital Times Square
Development Co. Ltd. which is formed to manage the construction of the Beijing Capital Times
Square and the Dalian Time Square in Beijing and Dalian. The Beijing project covered an area
of 200M sq. ft. and this is the first Time Square project by Wharf in China. | was involved in the
project since 1995 while the project was planned since 1990 and the excavation of the project
started in December 1992 and the project is expected to complete in mid 1997. Therefore, [ was
involved in the project after the excavation started, while 1 also involved in the tendering of various

other stages such as superstructure and E&M contract.
2. The Project Management Practice

Q.2.1 How do you manage the Project in China? Is it different from that you manage a proje_ct in Hong
Kong.?

A.2.1 Ingeneral, it is able to apply the project management practice in Hong Kong in China, however,
this heavily depended on the attitude of the Client to the implementation of a effective management
system and whether the person in charge is willing to implement the practice. Although the legal
requirement for a project is different from that in Hong Kong, one will know all the basic
requirements after having participated in 3 to 4 project in China. For example, the legal

requirements and submissions for a 5 stories building would be similar to that of a bridge project.
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Q22
A22

Q23
A23

Q.24.
A24.

Itis important to fix a contractor agreed construction programme once after the construction work
was awarded. This is because the contractors in China, in general, do not have a effective time
management system to guide them throughout the whole construction process, and TimeLine was
used in this project for time management to determine and control the progress of the construction
works. Besides, the site engineer must understand the importance of the flows and mile stones in

the programme so that to drive the contract to carry out the work according to the critical path .

How do you select a contractor for the project, and what kind of contract are you using?

As the statuary tendering system require the construction works be ten&ered in the Fix Material
Cost Contract, therefore, the contractor can only win the bidding by lowering the labor price in the
tender document. However, a cost estimate by using B.Q. contract was prepared by the project
team to determine a reasonable price for the contracf. Finally, a contractor was recommended to

the client by the contractors experience, the capacity of work in hand and reputation etc.

How do you manage the Government relationship and human resource of the project?

Owning to a different culture and government system in China, it is important to have a good
relationship with the respective government bodies. For example, it is important to inform the
MOC the establishment of a new project and seek for their advice, permission and opinion in the
very early beginning of the project. Besides, stating clearly the project teams baseline and
professional conduct that adopted to safe guard the project team is also important. While little

gifts to the officials to show respect during some special festivals may be required at this age.

In addition, the emphasis of team work with the contractor is important as the standard of
contractor in China in general is not comparable to international contractors. Besides, the
supervision concept of the government supervision team is not professional enough, therefore,
more experienced and professional supervision staff was employed from HK in addition to the
government supervision team to exercise professional judgement and supervision during

construction.

How do you manage the information flow of the project?
The exchange of information between the client and the project team is using facsimile at the
moment, however, the project team is considering the possibility of using computer Intranet and

Internet as the information management media both within the project team and between the client,
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Q.2.5.
A25.

Q.26.
A2.6.

Q.2.7.
A2.7.

Q.238.
A.2.8.

as the application of a Internet e-mail account is getting easier these days.

Do you carry out safety management in the construction site?

In general, the concept of safety in the labour is not high and there is a great distance from the
international standard. For example, the contractors set a quota for the injury and they are aimed
at having accidence not more than the quota, while the intemational standard is aimed at not

having any of the injury or accident.

Besides, the Government do not have any ordinance or regulation for safety, as a result the
contractors will not be penalized or not be able to obtain jobs from the market. In conclusion, it

is difficult to carry out safety management in the China construction industry.

Do you carry out environmental management in the construction site?
In general, there are no environmental monitoring requirement for the construction industry.
Therefore, it is difficult to request the contractor to carry out environmental protection and they

also do not know how to carry out environmental protection concept in construction.

Which kind of contract do you use in the project?

There are no sophisticated contractors in China as in Hong Kong, therefore, the project is divided
into contracts in smaller contract sum and smaller scope of work and sub-let to different kind of
contractors. For example, the earthwork and reinforced concrete structure are issued in the form
of B.QQ. contract to two different contractors, while the E& M equipment and installation and

Decoration of the building are issued to two different contractor in Lump Sum contract.

Besides, the FIDIC condition of contract is employed and implement to define the liability of both

contractor and Client.

Finally, what problems do you see in the construction industry in China?

In general, one of the main problem is that there is not sufficient practically experienced teachers
in the colleagues to teach the students of the construction field. Therefore, they taught only the
theory which may not be practical. In addition, the quality of labour is generally a problem in

China. The idea of quality of the labour is weak. The labour usually bear a concept that it is good

C:\My Documents\thesisCommom ALKUNG, WPD App BL.3



enough to have the works done. Therefore, the works quality is usually bad. [n addition, the time
and coordination management of the Chinese contractor is usuaily bad. This may due to the

problem of the development of the Chinese construction industry.

AppBl.4
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Meeting with Prof. Du Xun of the Nanjing South East University,
dated 9 November 1996

Objective

In order to understand the current practice of the Chinese construction industry, interviews and meetings
are conducted with different practitioners in the industry. This meeting was carried out with the Professor
to understand the current status of the Chinese construction industry and the problems incurred in the
industry from the academic point of view.

Interview
1. Background
Q1.1 What is your professional background ?

Al.l

Q2.1
A2

Q2.2
A22

I am the Deputy Head of Department of the Civil and Structural of the Nanjing
University. I was involved in providing advices to various government construction
projects in Nanjing for many years.

The Chinese Construction Project Management Practice

What is the usual practice in carrying out a construction project in China?

In China, the clients of construction projects are usually Government Departments.
Usually, the Government Department responsible for the project will carry out a very
detail feasibility study before appoint a Preparatory Office (PO) or Construction
Engineering Unit (CEU). After the project need is justified, a PO or CEU is appointed
to carry out the project. Then this PO or CEU will arrange the Master Plan Design,
Detailed Design and Construction Drawings be prepared. A design institute is usually
appointed to prepare the detailed design and the construction drawings.

In recent years, as it is required in the Construction Supervision Ordinance, the PO or
CEU will also appoint a Construction Supervision Unit (CSU) to monitor the
construction works. Therefore, the PO or CEU virtually is the client of the project at
different project phases.

Do you think the concept of Partnering is applicable in Chinese construction industry?
In general, it is impossible to apply the Partnering concept in the Chinese construction
industry. It is because most of the clients are Government Departments, and there is no
need to use Partnering to complement any of their shortages. Besides, this would make
the project organisation more complicated as different Government Departments are
usually involved in specific parts of a construction project.

However, as the number of Joint Venture type projects increase, the concept of
Partnering will be accepted. In addition, as the privatisation of Government
Departments, the Partnering concept will be need to increase the efficiency of the State
Owned Enterprise. In conclusion, as the development of the construction industry in
China is different from the westermn society, the need of types project management
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Q2.3
A23

Q24
A2.4

Q2.5

A25

techniques are different.

What other problems do you see in the Chinese construction industry?

In general, the lack of legislation for the construction industry imposed some problems.
In addition, as most of the law for construction industry are still in development, some
of the problems are possible to resolve readily while some required a longer time.

For instance, the enforcement of the Construction Supervision Ordinance since 1988 has
improved the structure of the construction industry. However, as the construction
supervision system is still in development, a lot of supervising engineers are
inexperienced. Besides, most of the supervising engineers are come from contractors
with very little formal training. Therefore, further training is required for the supervising
engineers. In particular, most the supervising engineers do not have a common
understanding of works coordination.

In addition, as the construction industry is in a transitional period, the CSU are usually
overruled by the client. Besides, some of the project do not implement the CSU system.

Furthermore, lack of experience people to provide training on construction supervision
also limited the development of competent supervising engineers.

What kind of problems is imposted in the construction industry due to the contractors?
Usually, the contractors are not planned well in advance. In the situation that the CSU
is inexperience to spot out the problems, the projects are usually delayed. [n addition,
though the Government issued the Standard Form of Contract for construction projects,
there is still a distance between the theory and practice.

What other limitation is imposed in the Chinese construction industry due to the different
concept of the practitioners?

As the CSU is employed by the client, the client usually expected the CSU to biassed on
their side in supervising the works. Therefore, the client usually complain and interfere
the supervision works. On the other side, the CSU usually complaint that they are not
given an enough power and authority to supervise the construction works independently.
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Meeting with Mr Chen Jia Jun of the Preparatory Office of the new Nanjing Airport Expressway,
dated 9 November 1996

Objective

In order to understand the current practice of the Chinese construction industry, interviews and meetings

are conducted with different practitioners in the industry. This meeting was carried out with the

Preparatory Office personnel, which is virtually the client of the new Nanjing Airport Expressway. The

Expressway is the major transport access for the new Nanjing Airport located in the Jiangning district of

the Jiangsu Province.

Interview

1. Background

Ql.1
All

Q.1.2
A.12

What is your position in this project?

I am the Head of the Preparatory Office for this new Nanjing Airport Expressway project. | am
responsible for directing all the project activities of this project. In the pre-construction phase, [
was responsible for appointing the design institute to prepare the detailed design and the
construction drawings. In the construction phase, I was responsible for the tendering process and
selection of contractors. In addition, [ was also responsible for the procurement of construction

material.

What is the scoperof this project?

The Nanjing New Airport Expressway is a toll highway which started to construct on June 1995
and is expected to complete on June 1997. The total contract sum of this project is
RMBA4,000,000 which is divided in to 3 contracts. This project comprises the construction of
highway bridges and embanked roads at a total length of 2400m. It also includes the construction
of control buildings and interchanges to connect the existing road network. In addition, the works
of the project includes soil excavation of 4.5km?, the construction of shallow foundation of
highway bridges and the filled embankments. Besides, the scope of work is increased after the
Jiangning Econromic and Technological Development Zone (JETDZ) requested the preparatory
office to add an exit to the JETDZ highway. This design change is approved by the Provincial

Government and the construction cost is bared by the JETDZ.
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The Project Management Practice

Q.2.1
A2.]

Q.22
A22

Q.23
A23

What is the organizational structure of this project?

This project is a construction project that uses the traditional government project practice. The
Nanjing New Airport Expressway Preparatory Office INNAEPO) is formed by the officials of the
Department of Communication of Jiangsu Provincial Government to construct this project. There
are 4 Senior Engineers (SE) under the Chief Engineer (CE) in the organization. The SEs are
responsible for the planning and control aspects, the engineering technical aspects, the material and

testing aspects, and the office administration and coordination aspect of the project.

This kind of set up has an advantage of minimized problems in procuring the required land through
governmental instruction. This arrangement is necessary for the tight schedule of this project in

accelerating the works through the governmental instruction.

In this project, the Jiangsu Communication Planning Design Institute (JCPDI) is responsible for

the preparation of detailed design and working drawings, and the NNAEDO is responsible for the
overall construction supervision. In particular, the construction supervision of the building works

are carried out by the Jiangsu Scott Wilson Kirpatrick Consulting Engineers.

What kind of procurement method is used in the project?
As this project is constructed based on the traditional practice, the Unit Cost contract is used for
this project. The contractors are appointed through a short-listed tender process. A construction

tender assessment committee is formed to select the contractors for this project.

What kind of problems did you come across in this project?

The tight schedule of this project already made it a great difficulty to complete the project on time.
[n addition, one of the three contractor is incompetent, therefore, the NNAEPO have to do most
of the planning and coordination works for the contractor. As a result this imposed more work
load on the NNAEPO. It was lucky that last summer is not a too rainy season, otherwise, that
would have been a serious problem as the excavation work was expected at its peak during that

time,

In addition, there was a target to complete all the excavation works within 90 days in the works

programme, however, all the contractors requested a speed up fee so that they can achieve this

C:\My Documents\thesis\Common\NK AIRPT.WPD App B3 '2



target. Therefore, the Preparatory Office have to use governmental instruction to instruct the

contractors to complete this task on time.

App B3.3
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Meeting with the Construction Supervision Unit (CSU) of the new Jiangsu Province Communication
Department (JPCD) Building,
dated 11 November 1996

Objective

It is hoped to understand the current practice of the construction industry in China through interviews and
meetings with different kinds of people in the industry. This meeting was carried out with the Construction
Supervision Unit (CSU), which is known as Jianli in Chinese, of the new JPCD building which is the office

building to house all the control centers of the Communication Department of the Jiangsu Province.
Interview
1. Background

Q.1.1 What is the function of the JPCD building?

A.1.1 The JPCD building is built to house all the control centers and divisions of the Communication
Department of the Jiangsu Province. These included the air, sea and land traffic control center and
various divisions of the Communication Department. The project sum is 200 million RMB and
the gross floor area of the building is 3100m® which comprise of 2 levels of basement and 28 floors
above ground level. The total structural height of the building is 105m and there will be an
antenna tower on the roof which makes the building to a height of 134m. The building was
planned 3 years ago and the project was delayed due to funding and design problems. The building
was redesigned and the construction works commenced in mid-1995 when some of the design
works including the finishing and E&M works of the building was still in design process. The
structure of the JPCD building was completed in the Nov 1996.

2. The Project Management Practice

Q2.1  What is the organizational structure of the JPCD building project?

A2.1 Inthetraditional government-funded project like JPCD building, a preparatory office is established
for the project. This preparatory office is consisted of personnel from the provincial government
and municipal government to act as the client team of the project. Their work briefly included the

followings.
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Q22
A22

Q22
A22

1) arrangement of project funding
i) appointment of design institute, material supplier, contractor and the CSU

ili)  financial and works progress control, etc.

What is the duty of the CSU in the JPCD building?

In general, the CSU in a construction project is to contro! the quality, cost and progress of the
project during the construction phase as state in the Ordinance of Construction Supervision.
Besides, the ordinance also states that the CSU should be responsible for the contract management
and coordination of different parties for the construction. However, the client team considered that
the information of works and cost progress of the project is confidential and does not want a third
party like CSU to know. Therefore, the CSU is only allowed to monitor the quality of material and

the workmanship of the building while the client team is in control of the cost and works progress.

What kinds of problems do the CSU face when carrying out the duties?

As the client team still refrain the power to certify the interim payment and the details of the
project programme is not released to the CSU, the CSU does not know the planned works
programme of the project and have no idea whether the works falled behind schedule. Besides, as
the CSU has no power to certify or not to certify interim payment. Therefore, the CSU was not
able to carry out suitable action like certify interim payment only for portions of works that had

been done to push the contractor to accelerate the works to meet the planned target.

In addition, the material supplier such as concrete and reinforcement was appointed by the client.
The reports of sub-quality material was often ignored by the client. This may also due the fact that

the suppliers are Government departments.

There was not a General Specification to form the construction contract. When CSU requests the
contractor to rework the bad workmanship parts, the Contractor by pass the CSU and asks the
client team to accept substandard works. The CSU could only keep the records of all the
substandard works and sent to the client team for record. Besides, as there were not sufficient
working drawings, especially the E&M and finishing working drawings, and general specification
was missing, the CSU was in a difficult situation to certify the completion of works. Besides, the
CSU could only supervise the works based on their own experience. The CSU was also not

authorized to stop the works when they found the works was below quality.
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The incompetence of the Contractor was also a problem of the JPCD building project. The
Contractor of the JPCD building is the Nanjing City 2nd Construction Team which has several
construction projects at the same time during the construction of the JPCD building. Therefore,
the Contractor was not able to supply enough skilled labors for the project. Instead, the Contractor
employed peasants from the rurat area to work for the project. Therefore, the quality of works was
bad and uncoatrollable. The contractor do not prepare detailed planning for the works also made
the CSU difficult to follow up the works carried out. Also, the finishing works were poorly carried
out. It was often in conflicted with the E&M works as bad coordination was carried out between

sub-contractors.

Although a unit price contract was signed between the contractor and the client, the contractor was

non-verbally allowed by the client to work not fully according to the conditions in the contract.
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The interview with Mr Li Jia Xin of the Communication Planning & Designing Institute Jiangsu Provincial,

dated 12 November 1996

Objective

It is hoping to gather information of the current practice of the construction industry in the PRC through
interviews with different kind of people. This interview was carried out with Mr Li Jia Xin of the
Communication Planning & Designing Institute of the Jiangsu Provincial. Through the interview, it is
aimed to see the current practice and situation of construction industry in the PRC from the designers point

of view.
Interview
1. Background

Q.1.1 What is your position and role?
A.1.1 MrLiJia Xin is the Senior Engineer and Vice President of the Communication Planning & Designing
Institute Jiangsu Provincial and the director of the Jiangsu SWK Engineering Consultants Co. Ltd. MrLi

has been involved in the design and construction works of highway infrastructures for many years.
2. The Project Management Practice

Q2.1 How do you describe the construction industry in China?

A2.1  As the government adopted a planned economy system in China, therefore all the construction
projects were planned and constructed according to the master plan issued by the national
government to the provincial government, municipal government and town government through
governmental instruction. This master plan is normally in a 5-year base. The client project team
normally included government officials from the provincial government, the city government and

local government.

The duty of the client team ranged from the appointment of design team and construction teams
to land obtainment, fund acquirement and procurement of material. This huge client team
therefore was responsible for all the aspects of the project including the quality, cost and progress

management of the whole construction project. Furthermore, there used to be a post called Quality
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Q22
A2.2

Q2.3
A23

Control Official who is responsible specially for the quality control of the whole construction

project.

What is the current construction system used in the PRC?

Afier the introduction of open tendering system in the construction industry in 1984, some changes
are initiated in the construction industry. This included an ordinance that projects with a sum over
RMBS500,000 shall recruit a contractor through the tendering which may be in the form of public
tender, short-listed tendering or negotiation tender. This is unlike the situation that used to be the
project team appoints a contractor through the governmental instruction. As this arrangement do
not guarantee the most cost effective contractor is selected or the contractor is selected for it has

a good relationship with the key project team member,

Under the new ordinance, the contractors must be assessed by a Tendering Assessment Committee
which is formed by the provincial or municipal government to ensure that the best contractor for
the project is selected. The client can appoint his representative in joining the Committee which
consisted ofthe government selected specialists. Therefore, the selection of the contractor is based
on both the advices form the specialist and the willingness of the client. Besides, this ensures that

the selected contractor is best to the client and the society form a macro-economy point of view.

Moreover, in forming the Tender Assessment Committee, not less than 3 professionals shall be
invited to assess the tender in case of close tendering. The foreign contractors can also be invited
to tender through the Ministry of Foreign Trading [nternational Tendering Committee in foreign

invested projects.

What is the ordinary organizational structure of a client team?

In general, the client team of a government-funded project consists of a project manager and there
are different persons responsible for different kind of works like project planning,
technical/engineering aspects, material procurement, cost control and labor & technician
arrangement under this project manager. As there are various kind of functions required in a

construction project, the client team is usually consisted of dozens of people.

In particular, a design institute is a appointed to prepare the detailed design and all the drawings
included the tender and working drawings. However, in the construction phase, the design institute

is only responsible for the revision of the working drawings to suit the site conditions or to make
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any design revision.

Q2.4  Finally, what other ordinances are also employed in the Chinese construction industry?

A24 The government also introduced the construction supervision system in 1988, the client team is
required to appoint a site supervision unit to monitor the cost, progress and quality of the project
in the construction stage. However, not most of the client teams understand the importance of this
construction supervision system and a large number of client teams still refrain the power to
control the cost and progress of the project. Thus, weakened the function of the construction

supervision system.

App B5.3
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Meeting with Ir Peter Soundy - Project Manager of the Mead Johson China Canning and
Blending Facility (Scott Wilson); Chinese Procedure Coordinator of the AnChia Milk Product
(Guangzhou) -

Location : Scott Wilson Office at Metroplaza Tower 1

Time : 4 November 1997

The Mead Johnson Project

Ql.

Al.

Q2.

A2

What is the organisational arrangement of the Mead Johnson project?

When Scott Wilson were appointed, the Project had already been designed by Mead
Johnson and John Brown (one of the largest EPC contractors in the USA). The general
layout, dimensions, floor heights, etc were generally set based on a detailed process
layout by Mead Johnson and their nominated process contractor. The size of the plant
was therefore set with no scope for optimisation or major cost reductions.

In addition, the site had already been purchased.

What problems did you come across at the pre-construction phase of the project, and
what improvements would you suggested for the project?

During both the preliminary design and detailed design phase delays occurred in getting
drawings and documents produced by the Design Institute (D.I.) This is relatively
normal on all PRC projects, but some considerations to improve their response could
have been :

(D) Because of the client’s own definite requirement for open warehouse areas a
drencher curtain was required by China fire regulations. This was a rather
unusual factor and took some time to get the D.I. to incorporate and then to get
the fire bureau’s approval. It would have perhaps been better to convince the
Client to compartmentalise the warehouse and negate the need for the drencher

(it)  With the client in the USA and the PM in Hong Kong, communication with the
D.I. was not always regular. The designer’s co-ordinator would visit the D.1.
every 1-2 weeks but in critical phases a closer monitoring by locally based staff
or staff based in the office of the D.1. would have been beneficial

(iii)  The interaction between the architect and the D.I. was not as good as it should
have been. Particularly during the detailed design phase the architect waited for
the D.I. to produce drawings and then briefly commented on them. This
"checking" was not very effective and a lot of errors were left to be resolved on
site. This caused construction delays, abortive works and some additional costs
(although generally not large). To correct this the PM’s Design Co-ordinator
cither needed to have a better understanding of the architectural aspects of the job
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Q3.

Al.

Q4.

A4.

or the architect needed to take a more pro-active role in supervising the DI’s
work.

What problem did you come across in the project, particularly during the construction
phase?

The award of the main contract was delayed such that there was a gap of 1-2 months
between completion of the ground beams and award of the contract. This was largely
due to:
. delays in preparation of the drawings by the DL
. delays in preparation of the contract documents and specifications by SW
(this task was underestimated and with very limited standard documents
available it required a lot of work - solution is obvious - have standard
contract documents and specifications available)
. longer than anticipated tender and negotiation period

In addition, following the tender of the works and the interviews, etc, SW recommended
the works be awarded to a small local company which has successfully completed a
preliminary ground beams and pile caps contract.

However, due to political interference from the joint venture partner the contract was
awarded to a large provincial contractor which performed poorly throughout the project.
In particular they took nearly two months to mobilise on site, and performed so poorly
in the final fit-out and finishing part of the project that they were ordered off the site and
the final clean-up and defects work was undertaken by directly employed labour under
the control of the PM.

The moral here is easy - do not accept interference in the contractor/supplier selection
process and preferably use contractor teams/suppliers known to the PM.

What particular category of the works incurred most of the problems in the project
construction phase?

The performance of the E&M contractor is poor. Despite selection of a reputable HK
E & M Contractor, they performed badly (both in time and quality). The main reason
was the difficulties experienced in managing their local subcontractor, which was largely
forced upon them by the local authorities. The obtaining of the necessary permits for the
foreign contractor was a major problem and therefore the local subcontractor had a lot
more control of the situation than was desirable.

It is necessary to fully aware of the approval requirements for all consultants/
contractors/suppliers and try to select those that are approved, or at least monitor
carefully the gaining of the necessary approvals by others. Where possible, locally
experienced contractors should be selected.
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Q5.

A5

Qo6.

A6.

Q7.

AT.

What kind of problems did you come across at the quality control aspects?

In general it is difficult in achieving the final quality standards required due to various
Ieasons:

i) None of the team on site - PM, consultants, contractors fully understood the
levels of finishes and final cleanliness required on the project due to the GMP
regulations applying to the manufacturing process. This significantly delayed the
final handover due to a lot of remedial works required.

it) This was partially also due to lack of specifications or scope definitions by the
client’s PM in this area. No comments had been made on the design or
specifications previously, but as completion neared, new requirements for
detailing and finishing were identified daily.

What is the difficulties came across in testing and commissioning of the project?
Due to delays in the E&M works as mentioned previously, the commissioning of the

systems experienced considerable delays and difficulties. This could be attributed to :
. lack of well trained technical staff.

» inadequate supervision/inspection of the works (subsequently beefed-up by the
PM during the commissioning by adding two new and very competent staff)

. lack of desire to complete on the part of the contractor

. large number of variations to the design made by the client

. errors in the design requiring rectification/changes at a late stage

In addition, the interference of the Handover Process by the Operations Staff also
imposed difficulties in the testing and commissioning of the project.

The Mead Johnson project was generally managed by their engineering team from the
USA. Whilst some general information exchanges occurred with the local operations
team as they became established, they did not have "ownership" of the project and
therefore took every opportunity to put obstacles in the way of the handover. They
consistently wanted more than was originally specified and this resulted in a large
number of variations at a very late stage. The general non-cooperative nature of the
operations team also delayed local approvals and hindered completion of the remedial
works.

What other management difficulties did you come across at different project phases?
Other management difficulties included the followings:
(1) Supervision Unit

Selection was largely influenced by the J.V. partner. They turned out to be
useless and did not contribute to the project as well as they could. This may be
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partially due to the PM "giving up on them" and taking on more responsibility
themselves.

(ii)  Co-ordination of the Contractors :

Contractually the main contractor was to co-ordinate with the other contractors.

In practice this did not occur and the co-ordination was by the Construction
Manager.
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The AnChia Project

Ql.

Al.

Q2.

A2,

Q3.

A3.

Q4.

A4.

Which phases of the AnChia project did you involved in?

Although I was only involved in the initial set-up phase of the AnChia project, I keep
contact with Ir Robert Johnson of Lend Lease (LL) regularly to see the progress of the
project was carried out as planned.

What is the details of your involvement in the AnChia project?

LL was not involved in the initial project set-up phase of the AnChia project. SW helped
the client in selecting the land, agreeing the land agreement details and progressing the
joint venture negotiations, preparing a concept design and an initial programme and cost
estimate. SW’s local knowledge was invaluable at this stage.

When is LL start involved in the project and how is the organisational arrangement of
the project changed?

During the design development phase LL approached the client with an offer to provide
a turnkey project at a "fixed lump sum price". This interested the client and they
therefore requested that SW accept a revised teaming for the design development phase
with LL as the PM. A fee was agreed for this phase following which LL were to confirm
the overall final project price and make the turnkey offer. As LL had not undertaken a
project in China, SW’s involvement was crucial to provide the local knowledge of
design, construction, approvals and utility connections procedures.

What is the detail of the role of LL after it involved in the project, and what approach
did LL use to get the project done?

Following the design development phase, L.L became the contractor guaranteeing cost,
time and quality for the client. They were successful in getting the job primarily because
they engineered the job down below their initially quoted price.

[n particular, their approach was :
. offer to undertake the project on a turnkey basis for a price of $XX millions
based on the client’s original design.

. re-engineer the client’s design by analysing the process requirements and reduce
the size of the plant significantly to ensure that they would achieve a good profit
out of the $XX million

. confirm their price of $XX miliion for the much reduced plant which however

still produced the same output of product.

This approach is fine, provided the Client gets what he wants. The turnkey approach
works best when the Client does not have any expertise or willingness to get involved
in the detailed planning of the project. They only know what output they require. The
Client is, however, open to exploitation by the contractor and not only do they take a
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significant profit element out of the job. They can also change the price when the Client
requests changes to the very limited specifications.

Had SW project managed the construction of the LL design, the final project cost may
well have been less. The advantages of the turnkey approach were :

. well defined and guaranteed project cost at an early stage.

. experienced process designers were able to optimise the design and advise the
Client on process aspects of the project.

. having the contractor managing the suppliers and subcontractors should provide

a higher degree of control and more "hands on" contractors’ approach to
management and co-ordination.

Disadvantages were :

. after price is agreed, Client is no longer in control of what he gets.

. lack of local PRC knowledge relied on SW initially and caused problems later
on during the contractor registrations, and final occupation approvals.
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Meeting with Mr. Robert Johnson - Project Manager of the AnChia Milk Products (Guangzhou)
Limited (Lend Lease)

Location : Lend Lease Office at China Hong Kong City

Time : 10:20 am to 12:00 pm on 2" December 1997

QL.

Al.

Q2.

A2

Being the project manager of the AnChia project, what do you think is the goal of a
projet manager?

The goal of a project manager is to do the best for his customer, i.e. NZMP in this
project. Besides, the project manager have to deliver the project on time, within budget,
with the expected quality and enable safety measures is sufficient for the construction.

What kind of approach did you employ in carrying out this project?
We adopted a turnkey/design and build approach in this project, and we also played the

role of the general contractor of the project. Being the project manager and the general
contractor of the project, this gave several advantages to the project and the client.

Traditional method - risk on client

Client — communication and contractual
| . relationship
|
I | I | | | I
| | I I | | I
Architect E&M Civil Fire Service Process Contractor ~ Vendor/Supplier
(Fee base})
PM Contractor - risk on PM contractor
Client
| — communication and contractual
| relationship
PM (Lump Sum)
I
I
| | I I | | |
I | I | | I I
Architect E&M Civil Fire Service Process Contractor  Vendor/Supplier

{Lump sum)

From a comparison of the two setups, it can be revealed that the client has to bare a
higher portion of risk in the traditional method as the consultants are contracted with the
client in a fee base, and the client doesn’t have an idea of the total cost of the project.
Besides, the consultants usually work according to their own expertise. The details of
the project may sometimes be contradicting or deviated from the client’s expectation,
hence the progress of the project is affected. Although this conflict can be resolved by
the leading consultant who normally is the architect, the client is still required to monitor
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Q3.

A3,

Q4.

Ad.

Q5.

AS.

the progress of works frequently.

In the PM contractor approach, the project cost is a fixed lump sum to the client.
Therefore, the client is able to have a relatively clear idea of the total project cost.
Besides, most of the coordination and progress monitoring works are done by the PM
contractor who is relatively more competent in carrying out the duties. This not only
reduced the workload of the client but ensured the quality of works as well.

What other advantage do you see in this approach?

It also has an advantage that a centralised communication channel is established.
Therefore, information, requirements and objectives are centrally coordinated. This also
allows the PM contractor to have a close coordination with the client in defining the
process details, room size, supporting facilities required and various requirements. As
the PM contractor normally have a board spectrum of experience, he can instruct the sub-
consultants with the determined requirements more effectively.

What are the important things to make a project success?

Formation of a team that consist of the right persons is one of the very important things -
in making a project successful. The team should have a board spectrum of expertises,
therefore, the requirements are determined concisely, targets are met precisely and the
problems are solved effectively. For example, the project team of the AnChia Milk Pdt
consisted of a process engineer, E&M engineer, building service engineer and civil
engineer. Besides, it is important that the project manager is having a general
understanding of various categories of works and the implications, therefore, judgements
can be made cost effectively.

In addition, it is important to define the project clearly in the inception stage.
Sometimes, a client may not have a very clear and precise idea of the project. It is
therefore vital to help the client in defining clearly and precisely the project details. In
this project, a precise scope of works is defined with the client through a questioning
session. This process is properly documented and agreed with the client. Therefore, the
requirernents and details of the project is clearly defined and the works are carried out
according to these requirements and details.

Is there any standard procedure in implementing an industrial project? What is the
procedure in carrying out an industrial project?

An "inside-out" approach is adopted for the industrial projects. In this object-oriented
approach, the processing details of a facility are clearly defined with the client first. This
included the operation details, required process equipments, process flow, process
details, racking details and the required supporting facilities, etc. Then the types,
effective size of rooms and layout of the buildings are determined for the process
operation, storage and supporting facilities, etc. Finally, a design brief is configured
with the determined requirements and details.
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Ab.

Afterwards, the design works are sub-contracted to the design consultants based on lump
sum charges. The total project sum is also determined and agreed with the client at this
stage. At the same time, works programme and execution strategy are set out to keep
tracking of the progress of the design works. Therefore, works are executed according
to these plans with the necessary project management techniques i.e. planning,
scheduling and controlling. For example, a weekly design meeting is carried out to
monitor the progress of the design works. In case of any delay to the progress, the works
programme is required to re-schedule and reorganise to suit the progress of works.
Besides, the project team is required to motivate the sub-consultants to finish the tasks
on time.

During this stage, the project team is also required to plan for the long lead items. For
examples, design of special transformers may need to be carried out before the building
structures as the fabrication and shipping of these special transformers may require a five
months period and the design will take up another month. Therefore, the design of
transformer rooms are required to suit the special transformers afterwards.

How is the project be managed in the construction stage?

A pre-purchase equipment and early works schedule is prepared for the long lead items
identified in the overall works programme. In addition to the overall works programme,
more detailed works programmes are prepared in tri-monthly and bi-weekly basis to
reveal the working sequence and required coordination. Besides, the design information
and construction details are also be prepared according to the detailed works programme.

The project was split into packages of works according to the respective categories. The
works were split into seven works packages. The works packages included site filling,
piling, civil engineering works, epoxy floor coating, steel building, E&M and the
sandwich panel installation. According to the detailed works programme, the
coordination works are carried out between different contractors. In addition, the
schedule, control, revise and motivate process was kept repeating throughout the
construction stage.

motivate
Schedule/organise ——— > Implement
» |
revise v
' Control/review

> Complete

Although the Construction Supervision Unit was employed in the project as a
requirement of the government ordinance, Lend Lease is responsible for the details of
the construction supervision and coordination. Therefore, extra effort was paid to secure
the progress of the project. Besides, Lean Lease was also responsible for the design
management in the design stage to facilitate the design works be carried out on time.
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Q7. How do you manage the constriction cost of the project?

A7. In managing the cost of the project, it is same as a usual business. However, a flexible
payment method was adopted in this project. [nadditionto the pre-construction payment
as stipulated in the government ordinance, the contractors were paid ina bi-weekly basis
depending on the size and duration of the contract. Besides, it is important to be fair to
the contractors or sub-consultants, i.€. pay when it is necessary to pay.
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Meeting with Mr. Cao Jun & Mr Johnny H.T. Hung (Lend Lease) - Construction Manager of
the AnChia Milk Products (Guangzhou) Limited-

Location : AnChia Milk Products (Guangzhou) Site Office

Time : 10:00 am to 3:30 pm on 10th December 1997

Q1.
Al

Q2.
A2.

Q3.
A3.

What is the role of Lend Lease in this project?

In the AnChia Milk Products project, Lend Lease is the design and build / turnkey
contractor. This allow Lend Lease to provide a cost effective solution to the client - New
Zealand Milk Pdt. However, the Chinese government and the local contractors
considered Lend Lease as a consultant of the project. This is due to the reason that
limitations and restrictions were imposed on foreign contractors. Besides, complicated
business approval procedures are required for a foreign contractor to be established in
China, and the approval is not allowed in project base. Although this confined the role
of Lend Lease in China, Lend Lease followed its own practice in carry out the project
as a main contractot.

How do Lend Lease carry out the project in China?

As Lend Lease do not have its own labour or construction team in China, thus, the works
were subcontracted to the local contractors. Lend Lease was responsible for planning
and coordinating the works, monitor and facilitate the progress. Lend Lease also
requested the civil subcontractor to provide some day work labours to support the Lend
Lease site team. These labours follow the instructions of the Lend Lease site staff in
carrying out some minor works. This helped to ensure some safety measure and house
keeping of the site was carried out.

How many contractors worked for the project?

There were 7 subcontractors carried out the works for the project. They are the poly-
epoxy floor coating contractor, steel structure contractor, thermal insulation sandwich
panel contractor, site filling contractor, piling contractor, E&M contractor and civil
contractor. The public utilities works such as power supply, water supply and sewerage
were required to be constructed by the government nominated subcontractors. Besides,
under the China construction ordinance, a licenced construction supervision unit was
employed to supervise the works.

Although, some of the works were physically carried out by local contractors, these
works were closely monitored and supervised by foreign specialist contractors. For
example, the poly-epoxy floor coating, the steel structure and thermal insulation
sandwich panels were carried out by local contractor under the close supervision of
foreign specialists contractors, and the process plants were installed by the client himself.
The E&M works were subcontracted to the E&M contractor Polycrown. Since
Polycrown does not have the working licence in China, the installation works were
therefore further subcontracted to local E&M contractors. In the arrangement,
Polycrown was responsible mainly for the supply of E&M equipments and material from
overseas or locally. Polycrown was also responsible for the supervision of the
installation works. However, the supervision of E&M works were not carried out
satisfactorily as Polycrown was not able to facilitate the subcontractor to carry out the

C:AMy Documentsithesis\CommontAnChia Meet2. wpd App B8.1



Q4.
A4.

Qs.
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works effectively.

Unlike the resident engineers in the western country, the supervising engineers in China
are having different perceptions. They supervise the works for the benefit of the society.
Their concern is focussed on ensuring the government procedures followed and
specifications met while completion of works on time or quality works is of less
importance. This therefore contradicted with the expectation and interest of the client.
As a result, Lend Lease requested the supervision unit {Wang Tat) to second 5 extra
supervising engineers to work for the benefit of the client in the project. ‘However, this
arrangement was not working very successful initially, as these extra supervising
engineers still followed their own practice in supervising the works. The situation was
improved upon a number of briefing sessions and changing of several supervising
engineers.

What other problems did you come across in the project?

Most of the time, the contractors were not coordinated with each others. This is due to
the reason that the contractors in China do not have the common understanding of
coordination. They tried to leave out any unforeseeable responsibility for coordination
$0 as to minimise their own works, overhead and operating cost. Besides, the practice
in division of works also affected the progress. The traditional practice of construction
is followed a trade after trade principle. However, a tight schedule was imposed in this
project which required many coordination works be carried out. For example, in laying
a underground E&M conduit, the E&M contractor is responsible for laying the conduit
while the civil contractor is responsible for excavation and refill of the trench after the
conduit was layed.

In the public utilities works, the sub-contractors are nominated from the government
departments. They usually regard themselves as working for the government without
time constrains. [t is therefore important to start the public utility works in an early
stage. For example, application for construction of high voltage cable was carried out
in the early stage of construction, so that cable construction from connection point to the
site by the Electric Power Bureau nominated contractor was completed on time.

Did you come across any other coordination or procedural problems?

The civil subcontractor often consider himself as the leading contractor; therefore, he
often expect other subcontractors to coordinate with him. In order to enable the civil
subcontractor to coordinate with other subcontractors, meetings were often conducted
with the civil subcontractor for the sequence of the works and Lend Lease have to
coordinate the works in detailed. Besides, pre-construction meeting was carried out to
clarify the coordination works required for each subcontractor before the commencement
of construction works. Though this increased the workload of Lend Lease in defining
clearly the coordination required and the sequence of works for each subcontractor, this
helped to smoothen the progress of works and improved the efficiency of the
construction. Besides, drawing assessment meeting, which is a typical China practice,
was carried out to ensure the construction details were matched and the works were not
conflicted with each other.
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Q7.
A7,

Before the commencement of every type of construction works, it is necessary to apply
for a construction works commencement certificate from the local construction bureau.
This is a government procedure which often required to pass through several government
departments. Therefore; it often took up a lot of time for the commencement certificates
be issued. Lend Lease had found two alternatives to solve the problem. In the first
method, Lead Lease was required to understand throughly the approval procedure in the
first hand. Then Lend Lease submitted all the necessary documents to the related
government department. Upon approvals and comments were gained from these
government departments, Lend Lease then revised the details and took the approval
documents form departments to departments for further approvals. This saved the time
to wait for comments or approvals be passed between the government departments. In
the second method, Lend Lease used the subcontractors as a middle man to facilitate the
approval process. As the subcontractors were usually having a good relationship with
the government departments, this helped to speed up the approval process. Besides,
these subcontractors were usually had a detailed understanding of the approval
procedures, therefore, they were able to handle the situation in a more effective way.

In addition to the construction commencement certification application, quality
inspection was also required to be carried out by the local construction bureau. In the
Guangzhou Economic and Trade Development District (GETDD), this is carried out by
the Quality Monitoring Station (QMS) of GETDD. On all the major works procedure,
such as before and after casting of concrete structure, it is necessary to be checked and
witnessed by the officer from the QMS. In case of the works is accepted after the
inspection, the QMS will then issue a quality inspection certificate to the project. The
project teams is also required to re-submit these certificates to the QMS to certify the
project is properly completed before it can occupied and operated. Therefore, it is
important to coordinate the QMS for the works inspection to prevent any delay of works.

As the large local contractors are not willing to coordinate the works, is it possible to cut
the size of the works and sublet the works to smaller size contractors?

Although the smaller size subcontractor is relatively easier to manipulate, the
coordination problems would still exists when too many smail size contractor work
together. Besides, for works of size larger than RMBS500,000 would required to go
through a tendering process with the government tendering assessment committee, the
downsizing of works packages may increase the amount of tender assessment works as
a consequence.

What other control mechanism did you employ in the AnChia project?

Although most of the time the contractors are not able to meet the scheduled target dates
of the project, it is still necessary to determine the milestones with the contractors so that
all the contractors can work toward the target dates. In addition, detailed works
programmes are prepared in a tir-monthly and bi-weekly basis. This kept track of the
progress of the works and planned for the works sequence and details of coordination
required. [n the bi-weekly programme, various minor works details and procedure were
planned. For example, the dimension and installation details of the process plants.
Besides, application for construction material approval, such as fire service material and
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boiler, were planned in the detailed works programme. In case of delay to the progress,
it is possible to instruct the contractors to carry out the works in a 24-hours basis. This
is possible as the labour cost in China is relatively low and the contractors are willing to
increase the labour force to keep up with the works progress.

Although the subcontractors were not able to complete the works identified in the action
list during the bi-weekly works progress meeting in most of the time, it is a necessary
mechanism to keep track of the subcontractors performance and monitor the progress of
the works. This also reminded the Lend Lease site team of the uncompleted works and
the subcontractors of the remaining works to be carried out.

In the E&M and plumping and drainage works, Lend Lease tried to use as much as
possible the locally supplied material or foreign brands that have plants in China. This
is due to the fact that minor material or equipment for these works were not foreseeable
at the early stage of the project. If the equipments were imported, it was often difficult
to find a required compatible parts in China. For example, the pipe fittings for stainless
steel from local suppliers and oversea were usually not matching. Therefore, it is more
appropriate to use locally supplied E&M and plumping and drainage material to
minimise incompatibility problems in construction stage and maintenance problems in
future operation. '

In order to ensure the architectural works were not damaged, the final finishes such as
painting was not carried out until other works were completed. In addition, the E&M
contractor was required to confirm the works were completed and no alteration was
required before the final finishes was applied.

In order to keep the client be informed of the works progress, a monthly report was
prepared to review the detailed works progress.

How do you control the cost of the project?

As there are various charges imposted in the construction projects in China, it 1s
necessary to identify the major charges in the planning stages so as to enable a more
accurate cost estimation. For example, charges such as cement package charge, block
work deposit and quality monitoring fee of 15% total project sum was included. The
construction tax was also determined and the construction supervision charges were
negotiated with the supervision unit in the planning stage. In addition, charges like the
extra supervising engineers were also allowed in the cost estimate. Although it is also
possible to allocate a contingency to cater for these charges, this reduced the accuracy
of the cost estimation.

A flexible payment method is adopted in this project. In addition to the 20% pre-
construction payment, which is a standard practice in China, some of the contractors
were paid in a bi-weekly bases while some were paid in a monthly basis. This was
depended on the size. of the contract with the subcontractor, and this helped the
contractor in having sufficient fund for the project.
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Sometimes when the scheduled contract period was too tight for a subcontractor, the
construction period was relaxed to reveal the real situation. For example, the civil works
subcontract was set at 100 days construction period which was relaxed to 150 days
finally. This is due to the fact that liquidated damage in China is difficult to be enforced
in a construction project. Hence, allowing more time for coordination is required.

Although the labour cost is low in China, the material cost for imported construction

material is high. Therefore, it is important to use more local construction material to
save the construction cost.
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Appendix C.1

Stage Related to Problems Results
Pre-design Client, |Misunderstood and not clearly defined |Outcome not satisfied, frequent
(Planning) PMers |objectives revision of requirements
Construction Contractor |Lack of coordination between trade Contlicts at interfaces

contractors, sequential working
procedure _ :
Pre-design Client, |Bad coordination with GOV and non- Delay in project approval and
{Planning) PMers |GOV departments for approval and construction
registrations
Pre-design Client, |Not familiar with local conditions and Underestimated budget and
{Planning) PMers |legal requirements tightened schedule
Construction Contractor |A lot of Chinese design specifications Increase amount of V.O.,
quoted are outdated or materials are no jadverse quality of works and
longer available delays due to V.O.
Construction Contracior, |Failure to coordinate with various parties [Delay in project approval and
Client, |included government departments and |construction commencement
PMers [trade contractors approval
Construction Contractor |Do not prepare method statement and  |Inefficient works
poor planning for details of works
Post Construction Contractor |Often in PRC, the taking over process is |Sub-standard quality works are
not serious enough. Government accpeted finally
construction authorities often have good
relationship with established local
contractors.
Project Conception Design {Slow design approval stage and Delay of subsequent stages
(Design) Institute  |incompetence design institute
Construction Contractor |Late delivery of local materials Delay in construction progress
Construction Contractor {Labours are normally non-skilled and Bad workmanship
non-trained
Pre-design GOV Time consuming tedious project and Delay.in project approval and
(Planning) business assessment process construction commencement
Construction Contractor |Complex contractor organizational Difficult to find the right person
structure to tackle problems, and
lengthened problem solving
period
Construction Contractor |Lack of safety procedure and Delay in progress due to
understanding adopted by contractor; accidents
Formal safety training is not appreicated
Pre-design GOV Stringent requirements and constraints |Delay of business license
(Planning) application and various
applications
Construction Contractor (There is still a large gap between PRC's |Sub-standard quality of material
perception of quality and international and workmanship
standard
Construction Contractor |Contractor is not customer oriented Unsatisfied qulaity and
workmanship
Post Construction Contractor [During the defect liability period, Extra cost have to be paid for

rectification works may not be carried
out as diligent as it should be, because
the concept of defect liability is still not

serious in PRC

the faulty works
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Appendix C.1

Stage Related to Problems Resuits

Project Conception Client, |Not fully appreciated the supporting Lack of traffic support, and

{Design) PMers infrastructure and utilities utilities supply

Construction Bank Un-anticipated banking hold-ups in Delay in project payment and
payment of money into PRC, triangular |therefore progress is delayed
debit problems

Post Construction Difficult to find good maintenance crew |The working life of works
in PRC reduced

Project GOV Typical government conditions of Difficult to define liability in case

Implementation contract too simple and site supervision |of dispute, require variation to

(Pre-Construction) unit is not included in typical PRC C of C |maintain quality, works are not

completed accordingly on time

Construction Legal Unlike in more developed countries, Resulting in bad relationship

System ["LD" clause in PRC is unenforceable. It jwith contractor, further delay of
cannot be used as a weapon to construction
accelerate schedute.

Construction Contractor |In simple centract with trade contractor, [Client or Pmers to find and
material is expected to be supplied by  |coordinate the supply suitable
the client material

Construction GOV Delay due to bureaucratic custom Delay in shipping of imported

material and process plants

Post Construction Developer often has to be very diligent |Penalty of violation
on their own to prevent any breach of
regulations especially fire regulation
because the product can be used long
before any breach is spotted

Project GOV Specification is not part of contract, Workmanship and material

Implementation included only design specification and nojquality is difficult to control or

(Pre-Construction) workmanship specification and others refer to a specific standard

Project Contractor | Too many contractors of unknown Lengthened tender assessment

implementation qualities interested in tender and quality is difficult to

{Pre-Construction) guarantee

Construction Client Contractors in PRC commence works Delay in project construction
after receives initial payment commencement

Project Contractor |Small time contractor "borrowing” the Quality is difficult to guarantee if

Implementation name of established contractor to enter. |incompetent contractor was

(Pre-Construction) selected

Pre-design Client Failure to recognize risks and variations, |Delay due to frequent revisions

(Planning) keep changing of material and project
requirement due to changing economic
requirement

Pre-design Client, GOV [Not clearly defined Engagement Fee, Underestimated budget

(Planning) Assessment Fee and hidden cost by
government

Project Contractor |Contractors often are willing to lower - poor gquality

Implementation price in order to secure the project at the {- finat cost much higher due to

(Pre-Construction) expense of quality acceleration fees and delay

- delay extensively due to
insufficient resource

Project Contractor |Contractor's financial standing is often | Contractor bankrupt after

Implementation
(Pre-Construction)

difficult to verify

received the initial payment
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Stage Related to Problems Resuits
Construction Client, Poor construction management due to  |Unable to control the progress
PMers |lack of understanding of local culture according to the schedule
and practice
Construction Client, Insists on using foreign specification and {Resulting in high amount of
PMers |materials V.0. to suit the requirements
Construction Contractor |Contractors often take on too many Resulitng in delay of project and
projects and use progress payment of  |insufficient fund to order
one project to fund other projects material and plants
Construction Client, [Insufficient funds to pay for material and |Delay in project progress
Contractor [sub-contractors
Construction Contractor {Poor and difficult to carry out Delay in progress, poor
construction supervision workmanship
Construction Market jlnsufficient skilled labour and site Construction quality is_difficult to

supervision personnel

guarantee
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Appendix C.2

Stage Related to Problems Results
Pre-design Client, |Misunderstood and not clearly defined  {Qutcome not satisfied, frequent
(Planning) PMers |objectives revision of requirements
Construction Contractor |Lack of coordination between trade Contlicts at interfaces

contractors, sequential working
procedure
_{Pre-design Client, |Bad coordination with GOV and non- Delay in project approval and
{Flanning) PMers |GOV departments for approval and construction
registrations .
Pre-design Client,  |Not familiar with local conditions and Underestimated budget and
{Planning) PMers |legal requirements tightened schedule
Construction Contractor |A lot of Chinese design specifications Increase amount of V.0,
quoted are outdated or materials are no |adverse quality of works and
longer available delays due to V.O.
Construction Contractor, |Failure to coordinate with various parties |Delay in project approval and
Client, [included government departments and |construction commencement
PMers |trade contractors approval
Construction Contractor |Do not prepare methed statement and | Inefficient works
poor planning for details of works
Construction Contractor [There is still a large gap between PRC's |Sub-standard quality of material
perception of quality and intermnational and workmanship
standard .
Past Construction Contractor |During the defect liability period, Extra cost have to be paid for
rectification works may not be carried out|the faulty works
as diligent as it should be, because the
concept of defect liability is still not
serious in PRC ,
Project Conception Client,  |Not fully appreciated the supporting Lack of traffic support, and
(Design) PMers |infrastructure and utilities utilities supply
Construction Contractor |In simple contract with trade contractor, |Client or Pmers to find and
material is expected to be supplied by  |coordinate the supply suitable
the client material
Project Contractor |Too many contractors of unknown Lengthened tender assessment
Implementation qualities interested in tender and quality is difficult to
(Pre-Construction) guarantee
Construction Client Contractors in PRC commence works  |Delay in project construction
after receives initial payment commencement
Project Contractor {Small time contractor "borrowing" the Quality is difficult to guarantee if
Implementation name of established contractor to enter. |incompetent contractor was
(Pre-Canstruction) selected
Project Contractor {Contractors often are willing to lower - poor gquality
Implementation price in order to secure the project at the |- final cost much higher due to
(Pre-Construction) expense of quality acceleration fees and delay
- delay extensively due to
insufficient resource
Project Contractor |Contractor's financial standing is often  |Contractor bankrupt after
Implementation difficult to verify received the initial payment
(Pre-Construction)
Construction Client, Poor construction management due to  |Unable to control the progress
PMers llack of understanding of local culture and |according to the schedute
- praclice
Construction Client, Insists on using foreign specification and |Resulting in high amount of V.O.
| PMers  |materials to suit the requirements
Construction Client, Insufficient funds to pay for material and |Delay in project progress
Contractor |sub-contractors
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. Contractor

rectification works may not be carried out
as diligent as it should be, because the
concept of defect liability is still not
serious in PRC

stage Related to Problems Resuits
Pre-design Client, Misunderstood and not clearly defined  |Outcome not satisfied, frequent
(Planning) PMers |objectives revision of requirements
Pre-design Client, |Bad coordination with GOV and non- Detay in project approval and
(Planning) PMers |GOV departments for approval and construction
registrations
Pre-design Client, |Not familiar with local conditions and Underestimated budget and
(Planning) PMers |legal requirements tightened schedule
Project Conception Client, Not fully appreciated the supporting Lack of traffic support, and
{Design) PMers |infrastructure and utilities utilities supply
Project Contractor |Too many contractors of unknown Lengthened tender assessment
Implementation qualities interested in tender and quality is difficult to
(Pre-Construction) guarantee
Project Contractor |Small time contractor “borrowing" the Quality is difficult to guarantee if
Implementation name of established contractor to enter. |incompetent contractor was
{Pre-Construction) selected '
Project Contractor ;Contractors often are willing to lower - poor guality
implementation price in order to secure the project at the |- final cost much higher due to
{Pre-Construction) expense of quality acceleration fees and delay
‘ - delay extensively due to
- insufficient resource
Project Contractor |Contractor's financial standing is often  |Contractor bankrupt after
Implementation difficult to verify received the initial payment
(Pre-Construction)
Construction Contractor |Lack of coordination between trade Contlicts at interfaces
contractors, sequential working
procedure
Construction Contractor (A lot of Chinese design specifications increase amount of V.O.,
quoted are outdated or materials are no |adverse quality of works and
longer available delays due to V.0,
Construction Contractor, |Failure to coordinate with various parties | Delay in project approval and
Client, [included government departments and  jconstruction commencement
PMers |trade contractors approval
Construction Contractor |Do not prepare method statement and  {Inefficient works
’ ‘ poor planning for details of works
Construction Contractor |There is still a large gap between PRC's |Sub-standard quality of material
perception of quality and international and workmanship
standard
Construction Contractor |In simple contract with trade contractor, |Client or Pmers to find and
material is expected to be supplied by  [coordinate the supply suitable
the client material
Construction Client Contractors in PRC commence works Delay in project construction
after receives initial payment commencement
Construction Client, Poor construction management due to  |Unable to controf the progress
PMers  |lack of understanding of local culture and|according to the schedule
practice
Construction Client, Insists on using foreign specification and |Resulting in high amount of V.O.
PMers Imaterials to suit the requirements
Construction Client, insufficient funds to pay for material and |Delay in project progress
i Contractor :sub-contractors
Post Construction During the defect liability period, Extra cost have to be paid for

the faulty works

Page C.3.1




Appendix C.4

Stage Related to Problems Results
Pre-design Client, Misunderstood and not clearly defined  |Qutcome not satisfied, frequent
(Planning) PMers |objectives revision of requirements
Pre-design Client, |Bad coordination with GOV and non- Delay in project approval and
(Planning} PMers GOV departments for approval and construction

registrations
Pre-design Client, |Not familiar with local conditions and Underestimated budget and
{Planning) PMers |legal requirements tightened schedule
Project Conception Client, Not fully appreciated the supporting Lack of traffic support, and
{Design) PMers |infrastructure and utilities utilities supply
Project Contractor |Too many contractors of unknown Lengthened tender assessment
Implementation qualities interested in tender and quality is difficult to
(Pre-Construction) guarantee
Construction Contractor |Lack of coordination between trade Contlicts at interfaces
contractors, sequential working
procedure .
Construction Contractor |A lot of Chinese design specifications Increase amount of V.O.,
quoted are ocutdated or materials are no |adverse quality of works and
longer available delays due to V.O.
Construction Contractor, |Failure to coordinate with various parties |Delay in project approval and
Client, included government departments and  (construction commencement
PMers (trade contractors approval
Construction Contractor (Do not prepare method statement and  |Inefficient works
poor planning for details of works
Construction Contractor [In simple contract with trade contractor, |[Client or Pmers to find and
material is expected to be supplied by |coordinate the supply suitable
the client material
Construction Client Contractors in PRC commence works | Delay in project construction
after receives initial payment commencement
Construction Client, Poor construction management due to  {Unable to control the progress
PMers |lack of understanding of local culture and|according to the schedule
practice
Construction Client, jinsists on using foreign specification and |Resulting in high amount of V.O.
PMers |materials to suit the requirements
Construction Client, Insufficient funds to pay for material and |Delay in project progress
Contractor {sub-contractors

Page C.4.1




Appendix D

C\My Documentsithesis\Rev 2\appen.wpd



Phase 1
{Project
Establishment
Phase)

Phase 2
{Land
Procurement
Phase)

Phase 3
{Prellminary
Design
Phase)

Phase 4
(Construction
Drawing
Preparation
Phase)

Phase 5
(Tendering
and
Construction
Phase)

{Note : Chackfist
for various phases
'S given in Annex C)

Qulck Reference Chart for Chmese Indgstnal Prg]ec

'Clmpten: i.2 i

- 'Project Feas
- Joint Ventu

-Cﬁa_iptei* 32..

& Pro;ect Complenon Report

“Tender Assessmentzlﬂethod :
Chapter 6.2

Chapter 63 .
- Project Ccrmpleﬂon and
Performance Verlﬁcatlon

Conslmcuun
Admimstratlon Oﬂ“ioe

Cost Status. Control
- -Vanatlon Control




Part 1

Part 2

Part 3

Part 4

Preface

Inside This Document

This "Handbook" is the "Product" of a research jointly organised by the SW(HK) and
the HKPU under a TCS scheme. The goal of this handbook is to make management
of construction project in China straightforward. Therefore, in the first hand, the
"Users" of this handbook are guided to find the necessary information required for
various Chinese construction project approvals. Then, this handbook covers the
"Basic" project management knowledge required for construction projects to be
implemented in China. In doing so, this handbook is divided into 4 major parts. In
addition, the "Users" of this "Handbook" is expected to have "Basic" understanding

of general engineering management knowledge.

Procedures and Key Project Management Techniques

It includes Chapter 1 to 5, gives the detailed descriptions of the procedures,

information required and the "Basic" project management techniques.

"Examples" of Standard Forms for a "Mock up" Chinese Project
The Annex A of the handbook, provides the sample standard forms of a "Mock up"

Chinese construction project. Through the examples, the users are guided of the
necessary information required for the development of a Chinese construction

project.

"Samples" of Government Project approval Documents

The Annex B of the handbook, sample Government project approval documents are
given. These sample documents are provided to give the "Users" an idea of the

format of the Government approval documents.

Standard Forms and Checklists

The Annex C of the handbook, blank forms are given for the implementation of

construction projects in China.

C:\My Documents\Handbook\Chapter | \preface.wpd -i-



Preface

User Hints

A "Quick Reference Chart" for the approval procedure and information provided in

the handbook is shown in the front page of the handbook.

A standard layout is used throughout Chapter 2 to Chapter 5.

- - — —_—_

;77 Main Text N +~ Right Margin~~,
s

Syl B . N, Ama

/s ""‘-——‘_-—T

In establishing aJoint Venture V) industrial projectin China, there are L=
3 major steps to follow. Thefirststepistoo nroject approved by
the Government, then securethe JV

Sub-section of
- L . .\, tha Chapter -
in Figure 2.1 is the major submissioh =

Al

I . , . [Dffical Precedwro of
authonities involved in the approving process. Project Establichment
Approval/ licence Approvedby
a Project approval State Plarming Committee / Local

In the "Main Text" area :

- Bubble diagrams are used to show the procedure of "Approval”

- Projact Propasal ~aconamic feasibiity

Step 1 - Projact Feasibifty - planning of GOV
Study -by SPC/LPC
_________________________________________ Project Approval _
S tep 2 i CD;lrat:l - lalrness of contract
- V¥ Agreament - by MOFTEC/ LFTEC
Joint Venture
‘‘‘‘‘ I S - Approval =
. Project Approval - project appraval
Step 3 Y PP - JV approval

- JV Approval

- by SAIC LBICA

Businass Approval

SPC - State Aanning Commitiaa

LPC - Local Panning Commitlea

MOFET - Ministry of Foreign Trade and Economic Co-op.

LFTEC - Local Foreign Trade and Economic Commission

SAIC - State Administration of mdusiry and Cammerce

LEXCA - Locel Bureau of ndustry and Commerce
Administration

C:\My DocumentsiHandbook\Chapter1\preface. wpd



Preface

"Bar Charts" are used to show the time relationship between works

;_i‘l?i‘tije‘ct-?&’s’tabliéhment (Phase 1)

Figure 2.2 Project Establishment {Phase 1) Approvals

“Forms" are used to demonstrate the necessary information to be prepared, and

application of the "Key" project management techniques
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Preface

All the quick references are provided in the right margin area. For example, check
box and quick notes are provided to remind the considerations and forms / checklist
to be filled in. The reference of Sample Government Approval Documents are also

provided in the right margin.

- Check box are provided to remind necessary considerations

- Annex A indicates the Sample documents for references

- Annex B indicates a Sample Government Approval document for reference

- Annex C included Blank Forms with respect to Samples in Annex A,
i.e. Blank Form in Annex C 2.1 = Sample Form in Annex A 2.1

- The "Key" project management techniques required are also indicated in the right
margin in BOLD face.

. Suggested Contentof |
Project Approval /

. -:P'easibjilityfl'\‘zp‘ort

ent District Management Committee:

and economical feasibility are the key 0 Ecanomic Feasibility

ce of the local govemnment, approval O Financial Feasibility

. ] . ! OEnwviranmental [ssue
ies such as Environmental Protection :
' O Menagement Issue

sted content of a Project Proposal £ :
is attached in the Annex B. Also; :
Huired to address. :

quired to be submitted to the State
Janning committee, e.g. Guangzhou
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1. Introduction

About This Chapter
Read this chapter to find out

- General information about this "Handbook"
- Division of the chapters

- Chinese project approval phases



Introduction

1.0

1.1

1.2

Introduction
Purpose of this Handbook
The purpose of this handbook is to give a general guidance to engineers

or project managers (the Users) in carrying out industrial projects in
China.

construction projects in Guangzhou Economic and Trade Development |

District (GETDD), the general procedure described in this handbook

1.1 )
Purpose of this
Handbook

1.2
China Project Phases

Although most of the information provided is based on |

e

should be applicable for most industrial projects in other parts of China. L_—=—====¢ AR

It is expected that for projects not in an economic and trade
development district, more complex and variable government approvals
procedures will apply. Whereas in an economic and trade development
district a "Construction Administration and Management Committee"
is usually presence to regulate and assist with the coordination between
Government departments.

Overview of the Handbook

This handbook is divided into four major parts. Chapter 2 to Chapter
6 as listed below is divided according to the major Chinese project
approval phases. The chapters contain detailed description of the phases
of a construction project in China. Each chapter contain details of the
major Government procedures and documents required, and guidelines

- for the applicable project management techniques.

Chapter 2 Project Establishment Phase (Phase 1)

Chapter 3  Land Procurement Phase (Phase2)

Chapter4  Preliminary Design Phase (Phase 3)

Chapter 5  Construction Drawing Preparation Phase (Phase 4)
Chapter 6  Tendering and Construction Phase (Phase 5)

Besides, bubble diagrams are used to show the works and their

relationships.

C:\My DocumentsiHandbook\ChepterI\clrevia,wpd
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Introduction

1.3

In Annex A 1-A6 of the handbook, the "Example" of standard forms for
a "Mock up" Chinese project is provided to give the users a brief idea
on the usage of the forms and checklists. The necessary information to
carry out the works and prepare the submissions throughout the
life-cycle of an industrial construction project is also provided in these
sections. '

In Annex B1-B6 of the handbook, "Sample" documents of the major

approvals, submissions, etc. are provided as a reference.

In Annex C1-C6 of the handbook, blank forms and checklists for
implementation of a Chinese construction project is provided.

China Project Phases

In accordance with the procedures for major Government approvals, the
development of an industrial project in China can be divided into five
major phases. They are the Project Establishment Phase, Land
Procurement Phase, Preliminary Design Phase, Construction Drawing
Preparation Phase, and the Tendering and Construction Phase.

As shown in Figure 1.1, the progress of these phases are sequential. It

is therefore important to secure the approvals in each phase to prevent

any delay to the project.

1} Project
Establishment Phase :
2) Land Procurement
Phase
3) Detailed Prefiminary ~&
Design Phase
g 4} Construction
Draw ing Preparation
5} Tendering & '
Construction Phase

Figure 1.1 Major Government Approval Phases

C:\WMy Documents\Handbook\Chapter I\c Lrev la.wpd
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Introduction

Throughout the five phases, close haison with the local authorities is

essential in order to:

1) seek the advice of which authority’s approval is required as
there may not be a single authority to co-ordinate all approvals
required;

ii) ensure the procedures and approvals are followed as the

procedures and approvals may vary;
iii)  seek the advice on the requirements of approvals;
iv) ensure the necessary documents are ready for the approvals;
v) be informed of any revision of requirements;
vi) be informed of the various approval charges;

C:\My Documents\Handbook\Chapterliclrevia.wpd
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Project Establishment Phase
(Phase 1)

About This Chapter
Read this chapter to find out

- Government approvals required in this phase
- Govermnment procedure on project approval
- Documents required for the approval submissions

- Key project management elements required for this phase



Project Establishment Phase

2.0

2.1

Proje& Establishment Phase (Phasel)
Official Procedure of Project Establishiment

In establishing a Joint Venture (JV) industrial project in China, there
are 3 major steps to follow. The first step is to get the project approved
by the Government and then secure the JV and Business approvals.
Figure 2.1 shows the major submissions required and the Government
authorities involved in the approving process.

Approval / licence Approved by
Project approval State Planning Committee / Local

planning committee

Joint-venture licence  Ministry of Foreign Economic and
Trade / Local foreign economic and
trade committee

Business licence State Administration of Industry and
Commerce / Local bureau of industry
and commerce administration

Preparation & submission - Assessmanti.Réview ) -Approval Process

- Project Froposal
- Project Feasibility
Study

- economic feasibiity
- planning of GOV
- by SPC/LFC

Project Approval

- fairness of contract
- by MOFTEC/ LFTEC

Joint Venlure
Approval

- projecl approval
- [V approval
-+ by BAIC/ LBICA

- Project Approval
- JV Approval

Business Approval
SPC - State Ranning Committee
LPC - Local Ranning Committee
MOFET - Ministry of Fereign Trade and Economic Co-op.
LFTEC - Local Foreign Trade and Economic Comrmissic
SAIC - State Adrrinisiration of industry and Commerce
LBICA - Local Bureau of ndustry and Commerce
Administration

Figure 2.1 Government Procedure on Project Establishment (Phase 1}
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Project Establishment Phase

In general, for projects of investment greater than USD30 million,

approval from the State or Minustry level government authority is O Investment size

normally required. Thus, a longer approval period is necessary. It is
also important to establish a project pre-submission meeting with the
local authorities in advance to inform them of the proposed project and
look for their comments. Figure 2.2 below indicates the sequential
nature of the approvals in the project establishment phase.

Wrorks-/ Activities:

" Duration-(Month)

Figure 2.2 Project Establishment (Phase 1} Approvals

2.2 Reports Required for Project Establishment
2.2.1 Project approval report

In order to get the project approved, the Project Approval and/or Project Annmex B 2.1
Feasibility Study reports are required to be submitted to the State ;f:jii:sr:pf:v":;'mf
Planning Committee / local planning committee, e.g. Guangzhou Feasibility Report
Economic and Trade Development District Management Committee.

In the reports, the financial aspects and ¢conomical feasibility are the O Economic Feasibility
key issues. Depending on the practice of the local government, O Financial Feasibility

- . O Environmental [ssue
approval from other Government authorities such as Environmental

. . . . O Management Issue
Protection Bureau is required. The suggested content of a Project
Proposal / Project Feasibility Study report is attached in page Annex B

2.1. General information to be included is listed below.

Cy Documens\Handbaok\CheprerZic2rev a. wpd 2 . 2



Project Establishment Phase

Details required in Project Approval / Feasibility Study Report

a

Oooooogano

In particular, the List of Imported Material is required to accomplish the
Project Report (Step 1) submission.

General project information

Market analysis

Economic forecast

Financial forecast

Product details

Process details

Environmental impact

Preliminary schematic layout (1:500 layout plan)
Materials to be imported

Annex B2.2

- Sample of Project
(Stepl) and JV (Stepl)
Approval

ey SFEEHS

R - PO
| ensesmxt

This is necessary for the Annex A 2.1

application of custom approval and any import tax reduction. Figure - List of Imported
2.3 shows part of a typical form listing the necessary information and Material

details required for approval.

fiimported:Materials

ProjeictTitle: _TRIX MilkiProductShienzhen:
Stibdidsion: - -Project Approval. .

.and -

“ 1) Production:layBsiler
’ Plant

b)Chiller
€) Al Handlin{*:
Unit. 1
d)&lycel .
Coaler

2)  Vehicle

d) Nissan Mx2[-GEM| 1 |$200|$200
pymistpzaool-gen |- 2 |$2504§500

Figure 2.3 List of Imported Materials

2.2.2  Joint venture agreement / contract

Upon the project approval, the JV agreement / contract is required to be

O Production Plants
a Vehicles
O Office Equipments

examined by the Ministry of Foreign Trade and Economic Co-operation @ Contract Details
(MOFTEC) or the local foreign trade and economic administration O Faimess of Contract

C:\My Documents\Handbook\Chapter2\c2rev | a.wpd
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Project Establishment Phase

223

224

2.3

231

comm‘i_ftce, e.g. the Guangzhou City Government. Although the
contract details are usually determined by the contract parties,

- MOFTEC or local foreign economic and trade administration

committee is required to review and ensure the agreement or contract
is fair to both parties. A sample of the Foreign Investment Approval
Certificate is enclosed in page Annex B 2.6.

Business approval

After the JV licence (Step2) or the foreign Investment Certificate /
Licence is issued, then the project can be submitted to the State
Administration of Industrial and Commerce (SAIC) or the local
industry and commerce administration bureau to apply for a business
licence (Step3). It is not until the project is officially established, that
the JV is a legal entity in China and is legal to recruit staff, open bank

accounts, sign contracts, etc. A sample of the Business Licence is given |

in Annex B for reference.

In addition, the consultant for the project (if any) is also required to
apply for a business licence so as to officially carry out the consultancy
for the project. (This can be on a project by project basis.)

Approval charges

Usually, charges are imposed on the approvals and these charges vary
from province to province. Although each of the charges may not be
high, coordinating with various departments of the local government for
details of the charges is necessary. For rough estimates, 2.5% of the
total construction cost can be allowed in the project budget for various
approval charges and application fees throughout the whole project life
cycle.

Project Management Elements
Project organisational structure

Although the temporary nature of projects makes the project group
transient, establishing a suitable form of organisational structure is

C:\My Documents\Handbook\Chapter2ic2revia, wpd

Annex B2.6
- Sample of Foreign
Investment Certificate
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Annex B 2.7
- Sample of Project

Business License

PREARINE

e A

@
b

(R

EE S VRLRT NI

O Project Approval
0 JV Approval

- Overall Approval
Charges

0 2.5% of total
construction cost
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Project Establishment Phase

necessary to facilitate the works. This clarifies the function of each
party involved and formalises the communication and coordination
channel within the project group. Some basic factors in consideration
of forming an effective project team are listed below.

Considerations required for team building

enthusiasm and commitment
team attitude

0O relevant experience - Team Building

(W] appreciation of project objectives o Experience

O level of available supporting resources O Communication Skill
O technical qualifications O Innovative

O creative / innovative ability O Commitment

O

il

O

communication skill

- Leanest Team for

Project Establishment

K Client Phase
: Project Manager |- B
[ ‘ s R | | g 1 pev—n -
Aschitect ] €E8MDesign Civil Design

O To produce basic

— : information for project
Overall Process Special Storage Design §- 0 proj

Special Process Design{. i
' Design approval

0O To give cost estimate

Figure 2.4 Design Stage Orpanisational Structure
2.3.2 Value planning

In this phase (Phase 1) of a project, value management should be

initiated to optimise the value of the project. AsshowninFigure2.5&
) ) - Value Management
2.6, value management consist of three sessions. They are the Value

Planning Session, the Value Engineering Session and the Value g performance criteria
Reviewing Session. The basic steps involved in each session included weighting

i) determine and weight the performance requirement of the project, ii) © Identify alternatives

identify the alternatives and iii) review and examine both short and long - Weight alternatives

. .. . . O Identify unnecessa
term cost and value of each alternative. In addition, identifying and items o i
removal of unnecessary cost is one of the major considerations in the

value management process.
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“Works / Actmtaes

“ Pro]ect Establlshment {Phase: 1)
R Pl‘D]GCt Appro\al (Step 1y . :
: ———Joint Venture Approval (Step 2 - e
S — Busmess Approval (Step 3)

T 'N?"ue"Méh%génﬂahi"f
‘valué\_ﬂ_émn_ihg‘ B TR

Value Engmeenng i "
Valua Rewiewing

s

S ‘ ' Duration (Morith)
e 3 ’ o 4

Figure 2.5 Value Manapement in Project Establishment

Value Engineering

- function analysis
< . - evaluation of
Dl alternatives

Value Planning
- client's brief

- brainstorming of
atternatives

Value Reviewing
- correction of defects
- review the value N Lo -
process ‘s Process o
-z-p Feedback:

Fipure 2.6 Value Management

233 Value weighting (Design Criteria)

The aim of the value weighting process is to define the objectives and Annex A 2.2 - Value
weight the design criteria of the project. A value weighting table is Planning Form
prepared for this purpose. The value of each design critenia is Design Criteria
determined by weighting the respective importance. Finally, the weighting
facilities are designed and compared with weighted criteria.

As given in the example (Figure 2.7), the design criteria are breakdown
into sub-divisions and weighted. The final weighting is then used in the

CinuempMy Documents\WORKING \HandbookiChapler2'c2rev ba.wpd 2 .6
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234

235

CitempMy D

3

Shenrhen -

E

Figure 2.7 Value Planning
value engineering session for selection of the most value generated
design.

Preparation of Master Works Programme

In order to control the works throughout the project life cycle, a master
works programme is needed for this purpose. A project programme can
be formed by following a logical sequence of i) Work Breakdown
Structure (WBS) preparation, ii) Activity Code Scheduling, and iii)
Works Allocation.

Works Identification and Planning

The basic purpose of a WBS is to plan the project works by breaking
down the works into manageable pieces which can be estimated,
sequenced, assigned and monitored. The WBS gives an overview of the
various tasks with relation to each other in a project. It also provides a
mechanism for accumulating costs on the project. Actual costs are
recorded for the work packages at the lowest level of the WBS and then
summarized into higher levels.

WORKINGHandbook\Chaptes 2 2rev 1 a,wpd

0 Work Breakdown
Structure

Ct Activity Code

O Precedence of Works

Annex A 2.3
- Work Breakdown
Structure Form

O Hardware

O Software

O Document / Reports
& Review

a Approval

O Mectings

2.7



Project Establishment Phasc

The most typical work breakdown structures break the work according
to the physical components / deliverables of the project.

Project -> Architectural decomposition —> Design and Engineering,
Hardware, Software,
Documentation

of

Works Inte

Figuse 2.8 Work Breakdown Structure of Master Project Programmte

However, it must be emphasised that there is not a fixed way to develop
a WBS. It depends upon the type of projects and preference of project
team. As shown in Figure 2.8, the WBS is developed with the
following order.

Project —> Stages —> Deliverables at Stage -> Elements of works

Although WBS is a logical and systematic way to identify the works
required in a project, it allow only one way to present and organise the
works in a works programme. Therefore, Activity Code Scheduling
method is usually provided in most project programme planning
software for organising the works in different ways.

Cuemp\My Do \WORKING\Handbook\Chapter2ic 2revia.wpd
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Project Establishment Phase

23.6 Activity Code Scheduling

The works identified in a WBS can generally be classified into specific AnnexA2.4°
categories, including phases, deliverables, responsibilities and - Activity code
milestones, etc. Besides, activity code scheduling also allow a more Scheduling Form
flexible way to organise the works items to suit different presentation

requirements. In the example provide in Figure 2.9, the works are split

into categories with the following order. As shown in Figure 2.10, this

allowed the milestones sorted with a higher priority than works at each

-phase to remind the actions required.

Project -> Responsibility —> Phase —> Deliverables -> Works and

milestone

ot Activities
types

Broakdown af o N i
Actiity sorting S -
criteria / cade lﬂﬂgtm o

saiting code

Fipure 2.9 Activity Code Schedule for Master Project Programme

In addition, the works programme shall be expanded to included more
details before the works are carried out. For example, a three months
works programme shall be extracted from the master works programme

and be expanded to reveal and plan the details of the works to be carried
out.

Works and milestone —> Tasks —> Details of tasks

C:¥empiMy Documents\WORKING\Handbook\Chapter2ic2rev | a.wpd 2 9



Project Establishment Phase

Annex A 2.5
- Project Status Check
Form

Figure 2.t 1 Project Establishment Phase Status Report
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Project Establishment Phase

23.7 Formation of Master Works Programme

Upon identification of the works required for the project and project
phases, the project master programme can be developed. Besides
determination of the logical relationship between each activities. The

b

most typical relationship is the "Start to Finish" relationship, but a "Start
to Start" and "Finish to Finish"” may occasionally required. This can be
done by formation of a Precedence Diagram. A sample portion of a

master programme is shown in Figure 2.10 and given Annex A.

Annex A 24

- Sample Project Master
Programme

IRDC M Product Mmen
& Project team spproval
= Gov. projeat approval

Figure 2.10 Project Master Programme

23.8 Project status record

At the end and during the development of each phase, a status record
should be prepared to review and record the progress of works. Besides,
this also help to identify any further input required for specific works
items. As shown in Figure 2.11 is an example of the basic items
required to adress at the project. establish phase. A standard form of
project status checklist is also provided in Annex A.

Civemp\My Documents\WORKING\Handbook\Chapler2\c2revia.wpd 2 . 1 0



Project Establishment Phase

Annex A 2.5

- Project Status Check
Form .

e o "Ry
i

Figure 2.11 Project Establishment Phase Status Report

The Project Establishment (Phase 1) is completed when all the
previously mentioned approvals are acquired. Besides, the mentioned

project management techniques should be an on-going process into the
next project phase.
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3. Project Land Procurement Phase

(Phase 2)

About This Chapter

Read this chapter to find out

- Engineering considerations for site selection
- Govemment approvals required in this phase (Phase 2)
- Approval procedures to follow in this phase (Phase 2)
- Documents required for the approvals
- Key project management elements included

i) Detailed works programme planning

it) Works coordination planning

tit) Value analysis

C:\temp\My Documents\WORKING\Handbook\Chapter3ic3revla.wpd



Land Procurement Phase

30  Project Land Procurement Phase

3.1  Selection of Site for the Project
After the project is officially established, the next step is to secure a
suitable site for the project. This should follow a logical sequence of
analysis which comprise of identification, analysis and selection of a

suitable site with the following considerations.

Considerations for analysis of suitable site

Available of required raw material
Taxation and government charges
Foreign investment privileges
Environmental protection requirements
Land price and requirements
Transportation

Supporting facilities

Meteorological conditions
Geographical conditions

Geological conditions
Preferred site layout
Products to be produce

O00o0O00O0o0o0o0oO 0o

Figure 3.1 Proposed Site Details Gathering

Cemp\My Documents\WORKING\Handbook\Chepterd'edrev 1a.wpd

i1
Selection of Site for the
Project

2
Land Procurement
Procedure

33
Project Management
Elements

Annex A 3.1

- Proposed Site
Information Record
Form

O Cost of production
Material

G Cost of labour

O Taxation and Charges
O Supporting Facility

O Environmental
Protection Requirement
O Cost of Construction

31



Land Procuremeat Phase

The proposed site information as shown in Figure 3.1 should be .
gathered and compared with the project consumption as shown in

Figure 3.2. An in depth analysis is then carried out to find the most cost

saving site in both long and short run.

Annex A 32
- Project Production

Consumption Record

Form

O Production
Consumption
O Pollutant treatment

required

Figure 3.2 Production Consumption Data Sheet

Finally, a Site Selection Report should be composed for the client in
recommendation of the most suitable site for the project.

32 Land Procurement Procedure

In identifying the suitable site for the project, a land use right should be
procured from the relevant government authority. In general, the
procurement of land in China means procurement of the land usage
right, normally for up to 50 years for industrial project (70 years for
residential developments). The procedure for procurement of land in
the GETDD is shown in Figure 3.3. Although the details required for

CMempWMy Documents\WORKING\Handbook\Chapter3'c3revla.wpd 3 2



assessment / approval for land procurement may vary from province to
province, a similar process is expected in most area.

- land use applcation rpd
- project spec¥ication 2 <

Advice of Land Usage
-'s#a Yocation and coord

principle of acham, dagn,
- 5chem dsgn.

Schern Design Approval
- #pproval on schematic
degign

RS e ——
s o D B i

Figure 3.3 Details of Land Procurement

3.2.1 Land use application
~Annex A34

In order to procure the selected site, a land use approval is required - Land Use AP!’“"““““
from the local government. In the GETDD, this is done by the lvle? oft ‘Chfc.kl_"“ -
submission of a Land Use Application Report. Another purpose of the

submission is to officially inform the local government about the details

of the proposed project. Besides, as shown in Figure 3.4, the site
selection and land use works should go parallel with the project

establishment works, and it is necessary to inform the local government

throughout the process. O Type of Production

o Type of Pollutant
The authority responsible for approving the land procurement canbe the G Investment

local land administration bureau or the administration committee of a O Lot size required
development district, e.g. GETDD Planning and Construction

Administration Bureau (PCAB). In the GETDD, the following

documents are required to be submitted.

C:vemp\My Documents\WORKING\Handbook\Chapter3w3rev]a.wpd 3 '3



Land Procurement Phase

" Submission for Land Use Application
0 project proposal / feasibility study report
d
J

project approval
project specification

P

.WorkslActmty i . -
m Prolect Establishment (Phase 1)

: Va:ue Planning

Value Management

Y '
' S

Value Engmeenng oo
Value Re\iewng

—Landpmwemem Prase )

Engnneertng Site Analysus "
= . L;alsewvth Gov ofthe selected site .
e Slte, Selection Repon and Tk ’

. Land Use Application Report

i~

]Dura:_;phf (Months). .-

0% .71 3 s T

Figure 3 4 Works in Project Establishment (Phase 1) and Land Procurement Phase (Phase 2)

In assessing for the land use policy and planning requirements, the
PCAB of GETDD will issue documents as listed below. These
documents will be required in the subsequent approval phases. A
sample of Land Use Application Report and the Lad Usage Advice is
attached in Annex B.

Document from PCAB

i) advice of land usage

ii) approved site location and boundary/coordinate
iti) blue line diagram

iv) reminder of works to be carried out

3.2.2 Schematic (Master Planning) Design Recommendation

In receiving the advice of land usage and the approved site location, the
application of Schematic Design Recommendation should proceed. The
aim of this procedure is to ensure the design team have acknowledged
the relevant Government technical requirements. For example, a

process flow diagram as shown in Figure 3.5 shall be included in the

Ciiemp\hty Documents\WORKING\Handbook\Chapler3'e3rev la.wpd
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- Sample of Land Usage
Advice
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Land Procurement Phase

Schematic Design Recommendation submission. In addition, the
following documents are required to submit.

process flow block diagram
project workmanship specification
material specification

0
O
a
O site selection advice
0 project approval documents
O

project engineering feasibility study

Figure 3.5 Process Flow Diagram

In the review, the project will be assessed for the government technical
requirements on the type of project and the town planning
specifications. In return of the submission, following document will be
issued to guide the government requirement of the project.

i) schematic design requitement
ii) schematic design reminders

As shown in Figure 3.6,a Design Institute (D 1.) and various experts for
the project should also be appointed at this stage, as a formal
registration of the specialist, consultants and design institute are
required before the Govemment endorsement of the submission and
approval of schematic design. A sample of the Schematic Design

Cemp\My Documents\WORK ING\Handboak\Chapter3ic3eev la.wpd

Annex A 35

- Schematic Design
Recommendation
Checklist

O Type of Production

D Process Flow

O Schematic Layout Plan
O Site Survey Plan

Annex B 3.5
- Sample of Schematic
Design Recommendation
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Land Procurement Phasg

Recommendation is attached in Annex B for reference.

- Works I Actmty

—ma Procurement (Phase 2)

Engmeenng Site Anaiysus
Ll Slte Seiectlon Report.

K _ Schematxc Demgn Hecommendatlon

L ﬁ-_Latest Po:nt |n Appomtlnng and Specaajnsts N :

Schemanc Desngn .

- Duration {Months)

Figure 3.6 Works for Land Procurement (Phase 2}
3.2.3 Schematic design preparation

In receiving the schematic design requirements, the schematic design Annex A 3.7
- Schematic Design

should be prepared accordingly. The completed schematic design shall
Report Checklist

be endorsed by the D.I. and the specialists of the project. In addition to

the schematic design requirements, the following issue shall also be

addressed and catered in the schematic design.

> satisfy land use requirement i.e. minimum set back from
site boundary
> project operation safety requirement O Schematic Layout Plan
> fire protection requirement O F.S. Design
> environmental protection requirement O Environmental
’ government technical specifications Treatment Facility Design
> overall planning and layout 0 Landscape & Plot Ratio
. . . O Production Safety
> landscaping details and ratio

Measures

The following is a list of documents required for the submissions of the
Schematic Design Approval.

O principle of schematic design
U schematic design
O technical requirements

Ciitempidly DocumentsiWORKENGU andbookyChapser3tcIrevia wpd 3 6



Land Procurement Phase

fire service requircments
environmental protection requirement
general layout plan (1:500; 1:2000)
building plans (1:100; 1:200)
elevations

site survey plan

environmental impact assessment study
utilities connections diagram

Cuooooonoo

advice from various government department, such as
water and power supply, sewage treatment, fire service,
labour safety and hygiene

id Procurément -

' Duration (Months)

Figure 3.7 Schematic Design in Land Procurement (Phase 2)

It is necessary to note that the environmental assessment study is an Annex A 3.6

important issue in an industrial project, and the Chinese government - EIA Report Checklist

normally require a project to carry out a detailed environmental study.

The study shall be carricd out by a recognised environmental specialist

and the following project details shail be provided for the production of

the environmental assessment report.

Information required for preparation of EIA report
details of the investment parties

. 0 Production Details
annual production rate
O Process Flow

annual raw material usage O Pollutants

process flow of the production

QoOcocOo

primary production plants
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Land Procurement Phase

- annual fuel consumption and type of fuel to be used
A location plan and the operational details
O details of wastes produced ’

324 Land Use Approval

Upon receipt of the Schematic Design Approval, it should be submitted Anpex A s

o the local land administration bureau for approval. In addition to the - Land Use Approval
Submission Checklist

Schematic Design Approval, the following approvals shall also be
submitted.

Documents to be submitted for land use approval
(| Schematic Design Approval

g EIA report and approval

a Site survey plan
O various Government approvals

Annex B 3.7
- Sample of Construction®
Land Use Certifica

Fipure 3.8 Land Use Certificate Application (Phase 2

In granting the Construction Land Use Approval, a construction land
use certificate and a red line diagram will also be issued which shows
the location of the approved lot boundary and the coordinates of the
comers. Afterwards, a land use contract is required to be signed
between the local land administration bureau, and this contract is
required to be signed within 1 month after the approval. The details of
transaction of is depended on the contract, however, a 5% deposit is

CuempiMy Documents\WORKING\Handbook\Chapterdic3revia.wpd 3 -8



33

331

332

nortn;lly required within 1 week after the sign of contract. A sample
of the Land Use Certificate is attached in Annex B.

Project Management Elements
Works Planning and coordination

In this phase, the organisational structure is changed to incorporate the
need of E&M, civil engineering and fire service design works. In
addition, detailed planning of the works is also required. This is
achieved by preparation of detailed works programme. The works
coordination plan shall also be formed to plan and allocate the works for
different team members.

Detailed Works Programme

Similar to the Work Breakdown Structure (WBS) for a master project
programme, a WBS for a detailed works programme is formed with the
same logical considerations. However, more detailed considerations are
required to identify the works or activities to be carried out. Finally, the
logical sequence are considered in detailed to form a detailed works
programme. As shown in Figure 3.9 is part of a detailed works
programme for Land Procurement Phase.
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Figure 3.9 Land Procurement Phase Detailed Works Programme

Also, the Activity Code of the Master Works Programme was used in
the detailed works programme.
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- Leanest Team for Land
Procurement Phase

O [dentify suitable site
O Prepare Schematic
Design

0 Value Engineering of
Schematic Design

O Environment Impact
Assessment

Annex A 319

- WBS for Detailed
Works Programme of
Land Procurement Phase
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0 Hardware

O Software

D Doecuments / Reports
O Reviews

O Approvals

0 Meetings
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333 Works coordination plan

As the number of people involved and the amount of works increased, Annex A 3.10°

a Works Coordination Plan shall be prepared. This help to identify the - Yorks Coordination
person responsible for different pieces of works and ensure that the all Flan

the works were taken care of. In a Works Coordination Plan, the works O Type of Works
extracted from the WBS were allocated to a specific project team g Responsibilities
member. Besides, levels of responsibility were also determined for the

works. Therefore, the works progress were reported from the specific

team member at the regular progress meeting. A sample of a Works

Coordination Plan is as shown in Figure 3.10 is given in Annex A 2.10.

Figure 3.10 Works Coordination Plan (Phase 2)

334 Value engineering

Upon identified all the requirements, works and site conditions of the O Function Breakdown
project, the value engineering process should proceed. This involved
the comparison of various alternatives and determination of the highest
value generated option. Formation of the Function Breakdown
Structure (FBS) is useful in identifying the functions provided in each
option and comparison the cost effectiveness of different options for the

CiuempiMy Documents\WORKING \Handbook\Chapter3icSrev]a.wpd 3 N 10



Land Procurement Phase

project. Besides, identify the unnecessary functions in each option also
helped to reduce the cost of project.

Powder Ste\nng I-‘

L Vltamm Addrtlonl

," Powder Blendm 1

AML Sachet
Packer

MVK Box
Packing Plant

T A T

Ofﬁce Bmldmg :

Figure 3.11 Function Breakdown Structure

Similar to the WBS, a FBS (Figure 3.11) is formed by breaking down
the design items. The FBS is prepared for the function and value
analysis process. In the analysis, the unnecessary function is identified
in the FBS and various options are compared for the project.

Finally, with the design weighting determined in the Value Planning Annex A 3.11
Session, comparison as shown in Figure 3.12 is carried out to determine - Yalue Analysis Form
the cost effectiveness of each alternatives. In the analysis, all the

. S 4 Function Weighting
secondary function of a design is given a value of zero and the values

of the primary function are weighted and compared to determine the
most optimum solution.
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Land Procurement Phase

Figure 3.12 Value Analysis of Design Scheme A (Phase 2}

335 Project status record

Project status record checklist shall be prepared to review and compare Anmex A 3.12
- Project Status Record
Form

the progress of the project during the development and at the end of the

project phase. An example of project status record for the Land
Procurement Phase is given in Annex A.

O Land Usage Advice

O Schematic Design Advice
D Schematic Design Report
0 EIA Report

g Various Government
Authorities Approval

G Land Use Approval
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4. Preliminary Design Phase

~ The approval 'l-)rooédurc to _Ql'lp_v:viin this phase (Phase 3) . | :
RS LTl Dooutnentstobepreparedmthls phase (Phasé 3)  nnci
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Preliminary Design Phase

40  Preliminary Design Phase
4.1  Detailed Preliminary Design

Upon approval of the proposed land and completion of schematic
design, the preparation of preliminary design followed. In China, the
amount of details required in a preliminary design is almost equivalent
to a detailed design except the detailed structural design and drawings
are not required at this phase. Besides, as shown in Figure 4.1, separate
approvals are normally required form different government authorities

A - piot ratio, Landa e ape ratio
>, - Structire and arch req.

- fra service design and
priwciple

+ lire marvice planring
- fre gervico dotals

Figure 4.1 Preliminary Design Approval

including the construction authority (e.g. GETDD Planning and

Cemp\My Documents\WORKING\Handbaok\Chapter$'c4revia.wpd

WP Frominary Design -
Phase (3)

4.1
Detailed Preliminary
Design

42
Preparation of
Preliminary Design

43
Project Management
Elements

- Government Approvals

O Construction Bureau

0 Public Security Bureau
O Environmental
Protection Bureau

O Labour Bureau

O Hygiene Bureau

O Municipal Bureau

O Power Supply Company
O Water Supply Company
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Preliminary Design Phase

4.2

421

Construction Administration Bureau), Fire Service Authority (Public
Security Bureau), Environmental Protection Bureau, Labour Bureau,
Hygiene Bureau and Municipal Bureau. Furthermore, the preliminary
design preparation works shall go parallel with the land procurement
works as in Figure 4.2 which shows the relative time frame of works in
the Land Procurement Phase and Preliminary Design Phase.

- Works / Activity

Land Procurement
— . Schematic Des:gn ' .
— . Utility. Dlagram from various GOV dept, o
e Schematic Design Preparatlon'_{f:
Land Use Gemﬁcate

"Phase 2 I

PI’OC&SS des]gn :‘5. b i‘:.:'-_ AN ;___ i
Buulding and Iayout design
Roads uhlity etc

ERASIS )

Lo
<.

BE i - Duration (Month):
L < - N 8

Figure 4.2 Land Procurement {Phase 2) and Preliminary Design (Phase 3)

Preparation of Preliminary Design
Design requirements

The preparation of preliminary design shall follow the requirements of
China design standards, e.g. requirements of fire service system in GBJ
16-97, GBJ 84-85 and GBJ 116-88 for sprinkler and fire alarming
system. The relevant design standard as listed in Figure 4.3 should be
identified for preparation of preliminary design, and a list of the design
code is given in Annex A. However, it must be emphasised that the
government bodies have the ultimate interpretation of the design codes.
Therefore, advice should be sought from the relevant government
departments on special circumstances. For example, putting fire
extinguisher or sprinkler system in a cold store may not be useful but it
is a legal requirement to install fire protection system in all storage area.
Upon completion of the preliminary design, it should be endorsed and
submitted by a local design institute.
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= Design Code Checklist

O Building Plan

O Fire Service System
O Water Supply and
Drainage

O Waste Treatment
Facility

O Design Institute
Endorsement
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Preliminary Design Phase

Figure 4.3 PRC Design Codes

4.2.2 Components of a preliminary design

There are three major parts in a preliminary design for the submission.
They are the preliminary design details, the preliminary design
drawings and the preliminary design cost estimate. Besides, a
geological investigation is also necessary to be included in the

Annex B 4.1
- Content of Preliminary
Design

o General Design

preliminary design submission. In particular, a detailed description of Statement

the principle of the design is required to be addressed in the preliminary
design report. The items required in a preliminary design submission
are listed below. The suggested content of a preliminary design report
is also given in Annex B for reference.

a preliminary design report / statement

general layout plans and technical requirements
landscaping design

roads and drainage design

fire service design plans

water supply pipeline diagrams

power supply and distribution system diagrams
process plant flow diagram

Ooooooooaaao

civil works drawings

D:\My Documents\WORKING\Handboak\Chapterdicdrevia wpd

O Products and Plant
Construction Details

O Site Selection and
Schematic Design

O Geological
Investigation Report

O Production Flow

0 Civil Engineering
Details

O Plumbing and Drainage
O Fire Service

O E&M Design

0 Environmental
protection Facility Design
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423

4.3

431

E&M, BS, MVAC drawings Annex B 4.6

geological investigation assessment report - Sample of Preliminary

schematic design approval Design Approval

Oooo0oaga

construction land use approval / land use right certificate

Permits to apply after preliminary design

Upon approval of the preliminary design, the construction authority will
issue a letter of approval with reminders of the next stage works. As
shown in Figure 4.4 this included the application of Fixed Asset
Investment Permit and Construction Development Permit

Annex B 4.8
- Sample of Construction
Development Permit

Fixed Asset

rvestment Permit

O Project Approval

Construction { ) e
Development Permit Business License
O Land Use Right
Certificate

¥
.

O Preliminary Design
Figure 4.4 _Approvals after Preliminary Design (Phase 3) Approval

Project Management Elements

Design Management - Leanest Team for
Preliminary Design

. . . . . Ph
Design management should be carried out in the Preliminary Design ase

Phase. This included otganising the project team, defining the works
required in the preliminary design, coordination of the design
information, planning and production of preliminary design drawings,
and monitor of the progress of the design works. Besides, regular
meeting shall be carried out to ensure the design details are matched.
The meeting also allow the monitoring of progress of the design works.
Furthermore, interim reports shall be submit to notify the client of the
project progress.
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432

433

Design works planning

In order to manage the works, defining the deliverables required in the

preliminary design is necessary. In attaining this purpose, a detailed . g i
WBS can be formed to identify the deliverables and works in a logical fa ol

way. The design works are then scheduled, designated and carried out.

As shown in Annex A, the works in the WBS scheduled for a | :L_lef_;:"""
preliminary design is sort out in the following order. The duration of ||~

activities is also estimated and assigned.
Preliminary design -> Design works category —-> Works / Activity

Upon identification of the works, they should be scheduled according
to the resource available and their logical sequence to form a detailed
works programme. The detailed works programme is necessary as it
gives more accurate information of the works to be carried out shortly.
In general, the detailed works programme can be planned to have a life
cycle ranging from two weeks to a quarter, and this depended on the
accuracy of the information to present.

Preliminary design drawing preparation

In preparing the preliminary design, the preliminary design drawing
should also be prepared. The preliminary design drawing should be
prepared in complied with the relevant design code. As the details
required in every project are different, a drawing breakdown structure
(DBS) should be prepared to identify the drawings needed. This is
similar to the preparation of a WBS. The purpose of a DBS schedule is
to plan the details required to present the preliminary design. Besides,
the components of the drawings should also be planned. This therefore
enable a more accurate estimation of the drawings preparation.

The schedule can be formed by breaking down the drawings according
to physical components of the project and then further breakdown to
works category or vice versa. For example, a DBS schedule as shown
in Figure 4.5 is split with the works categories first then further
breakdown to the buildings such as warehouse, process and office etc.
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O Hardware
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Preliminary Design Phase

Drawings of works categories —> Buildings —> Particular details

Annex A 4.3
- DBS Form for
Preliminary Design

Annex A 4.4
- Works Coordination

Figure 4.5 Drawing Breakdown Structure

Finally, upon identification of the design and drafting works, they
should be assigned and disseminated, and this can be achieved by
preparation of a works coordination plan.

4.3.4 Preliminary design cost estimation

The preliminary design cost estimation is required to be accomplished
during the submission of the preliminary design. Therefore, the cost of
various types of plants and works should also be determined during the
preparation of preliminary design. A Cost Breakdown Structure as
shown in Figure 4.6 is a useful tool to breakdown the cost of the project
into measurable items. It is formed with the same principle as a WBS.
In addition, it is necessary to note that the cost estimation shall be
prepared in accordance with China practice. The preliminary cost is
required to extract from the Government standard cost index document.
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Annex A 45
- Cost Breakdown
Structure Form

0O Government Standard
Cost Index

!

e N Y wih iy

T e e U

Figure 4.6 Cost Breakdown Structure of Preliminary Design (Phase 3)

435 Off-site production and E&M works

It is essential to emphasis that procurement and .fabrication of process
plants for industrial facility usually take a long period. Therefore, as
shown in Figure 4.7, it is necessary to identify the long lead items
initially and procure these items before the commencement of on-site
construction or production. The long lead items should be identified in
the master works programme. Also, close coordination of the
preparation of workshop drawing and fabrication is required.

In particular, the E&M design are also needed to be focus. This is due © E&M design and
to the different E&M works practice in China. In China, the E&M coordination

works are carried out after the preparation of detailed E&M design by O E&M _ShOP drawing
the E&M works designer. This is unlike the practice of E&M works in preparation

Hong Kong which shop drawings and detailed design are prepared by

the E&M contractor, while the E&M works designer only responsible

for the preliminary / schematic design. Therefore, for China projects,

upon completion of the schematic design, the E& M designer should also

prepare the major E&M detailed design and shop drawings.
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Preliminary Design Phase

4.3.6

43.7

‘Works / Activty L T
Fr ' ‘Preliminary Design (Phase 3) -

S Procass desrgn
— Process ..
A Dessgn meetmg

Buucﬁng and Iayout deS|gn
A Design meeting -
—~  Roags, utlmy, etc
A Desngn meeungs

) . V Prelam Dsgn Appr ,
; Procure and Frabricate

Pt eésA“' Longl-ead'tems
~ Pfocess shopdra\mngs
P — Procensfabﬂcatlom U P
A Desugnmeetlng o e
Procas ...... ' '

A Demgn meeting _—
S s A Design meetmgs

TR

oy

Figure 4.7 Lonp Lead Item Procurement in Phase 3

Communication and Information Management

Although communication management and information management is
an important project management aspect throughout the whole project
life cycle, it is particularly important in the preliminary design stage as
more partics are getting involved and the information flow is seriously
increased. For example, design information including process, civil
engineering, F.S., environmental protection, etc. are required to be
communicated and coordinated. It is therefore necessary to formalise
the communication and information system. This can be in the form of
information coding and filing system, reporting system and information
dissemination system.

Design coordination and meeting

The works programme is useless until it can be controlied and managed.
In controlling the progress of works, this means recording, revising and
correcting the status of every activity in an ongoing basis. Besides,
close coordination of the work details are necessary. In case of any
delay, the project manager should revise the works programme to

Ciitenp\My Bocuments\WORKINGHandbouk\Chapterdicdrevta wpd
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Preliminary Design Phase

review the current progress, and to seek suitable arrangement to catch
up with the planned progress.

~Works [ Activity . o Annex B 4.4
B _ _ S o - Standard Form of
_ Preliminary Design Meeting Minutes
.. Process design .~ - (Phase 3) -
ProcessA o L ' ‘ R o o
—Process ADWG - LT o T =
. Procéss B. e L e
L Process BDWG - - - 3 . B i
‘— Process........ . | L BRI N
/_\. Design. mestng S EEmLI T
: ___ Building and layout design o | ———

'Pfocessbu:ldmg R Lo )

O QOutstanding and On-
levat o - PR = - ;| going Issues
- Part plans, ﬁmshes detalls oo 7w 17| D Authority
-._~Office building; _ware house, etc...' oo Design
N meeting- .. | OConstruction
Floads, utlirty etc.. o O Contractual
A Demgn meetlng O Financial

o e il "9 ~ Duration (Month).

Figurc 4.8 Preliminary Design Works (Phase 3)
[n order to facilitate the management and control of the project, interim
project meetings and reports as indicated in Figure 4.8 is required.
Through these meetings and reports, the works need to be done,
progress status and delays are communicated and identified. There is
not a fixed rule for meetings that a project must have, but a biweekly
meeting or monthly meeting may be essential to keep up-to-date the
project status. The details of the meeting should be properly
documented which should at least include the agreed items, the
outstanding works and the actions to proceed. A standard form of
meeting minutes is given in Annex B.
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Preliminary Design Phase

438 Information Management

The management of information included the process of information
planning, storage and dissemination. In the information planning
process, the information and communication needs are determined. This
included identification of the information required and determination of
when the piece of information is in needed by which team member. The
information planning can be implemented by formation of an
Information Breakdown Structure as shown in Figure 4.9. It is essential
to note that a filing list is usually revised to included information that
was not included initially. Besides, this satisfy the information need of
different team member at different stage.

Annex A 4.6
- Information
Breakdown Structure

Figure 4.9 Information Breakdown Structure Annex A 4.7
- Project Status Record

]
'

4.3.9 Project Status Record and Report

The status of the preliminary design preparation shall be record as the
works in progress. A standard form of project status record for
preliminary design phase is given in Annex A.
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Preliminary Design Phase

In addition to the Project Status Record, the Interim Project Progress Annex B 4.9
Report shall also be prepared to summarise and notify the client of the - Suggested Content of

project progress. The suggested content of an Interim Progress Report ;" [n::"m Progress
. . . epo
Is given in Annex B. P

O Progress Details

O Programme Update
O Planning and Co-
ordination

O Procurement Report
O Financial

D Milestone Status

D Three Month Rolling
Programme
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5. Construction Drawing

Préparatibn'PhaSe (Phase 4)

hiok tofind out

- Gbxiéﬁiihent approvals required in this ﬁhase (Phase 4)
i) Construction approval
- Approval procedure to follow in this phase (Phase 4)

- Documents required for the approvals
. Key projectmanagement elements included :

1) Riskplanning

ii) = Document management

o
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Construction Drawing Preparation Phase

5.1

5.2

5.2.1

Construction Drawing Preparation Phase
Construction Design and Drawings

In completion of the preliminary design and granting of the preliminary
design approval, the construction drawing preparation phase is
followed. In this phase, the Government procedure is relatively simple.
The works involved in this phase included the preparation of structural
detailed design and construction drawings for the building structures.
Unlike the construction practice in Hong Kong, the detailed design does
not require to be assessed and approved in detailed by a government
authority. Instead, only the consent of construction drawings from the
construction authority is required before construction.

Procedure for Construction Approval
As shown in Figure 5.1 is the Construction Approval process. It

required the preparation and submission of Construction Drawing for
government consent.

Prepatelign;: ‘ &M‘ﬂ'

Enviro. Frotection Buraau
- enwviromantat protection

c«:&um:inn.mn-b.t':>

Figure 5.1 Construction Approval Process (Phase 4)

Preparation of detailed design and construction drawing

The detailed design preparation is a continuation of the preliminary
design preparation. The relevant design code is given in Annex B. It
is important to note that earth quake is an important factor to be catered
in the structural detailed design. Although the detailed design can be
prepared by a foreign design consultant, it is required to be endorsed by
a local design institute for construction drawing consent. In particular,
the process, E&M and architectural detailed design are usually carried

DMy Documenis\WORKING\Handbook\ChapterSicSrev .wpd

5.1
Construction Design and
Drawings

5.2
Procedure for
Construction Approval

53
Project Management
Elements

Annex B 4.1
- Design Code Checklist

0 Design Load

O R.C. Design

O Structural Steel Design
0 E&M Design

O Architectural Design
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Construction Drawing Preparation Phase

out by a foreign design team. On the other hand, the structural detailed
designs and preparation of the structural drawings are usually prepared
by a licenced China design institute. Therefore, close coordination and
design management is required to facilitate the progress and exchange
of information.

5.2.2 Construction Application

Construction Application is the process for submission and consent of Annex B5.2

construction drawings. This process focused mainly on the detailed - Sample of Construction
Application Censent

structural drawings. Besides, special items such as pressurised vessels
are also required to undergo a construction application process. In the
process, the building floors plans, sections, elevations, foundation plans
and reinforcement details are required to be submitted. Although
separating the construction applications of the individual buildings or
building elements increases the workload, this legal arrangement
enabled an early commencement of the construction works. The
relative schedule of the design works and construction application is
shown in Figure 5.2. Also, a sample of the Construction Application O Structural Details
Consent is given in Annex B for reference. Drawings

L Offic y i houae,etc o
ALY Pl - Construction
anpp’ncation-
A ProcessiBuilding:

Fa¥ Office: Bilding
N Warehouse, etc....

l' Coordination with:speqiﬁc:gowrnment-bt{;die_>

Figure 5.2 Detailed Design and Construction Application (Phase 3 / 4)
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Construction Drawing Preparation Phase

In addition to the submission of construction drawings to the
construction management authority, e.g. GETDD Construction Planning
Office, submission of the environmental protection facility drawings
and the environmental protection facility cost estimate to the
Environmental Protection Bureau is also required. An environmental
protection charge is imposed based on the cost of the environmental
protection facility. Upon the approvals, a Construction Permit as given
in Annex B will be issued to the project after the payment of the
construction application fee and the as-constructed drawing deposit.
Besides, a standard construction application checklist as shown in
Figure 5.3 is prepared to assist the submission process.

Annex A 5.1
- Construction
Application Checklist

Projct Tile:  TRDXMilKProduchShenzhen:
|Bubdiitsior:._ offic '

Annex B5.3
- Sample of
Construction Permit

i) Locatonaftheworks:  Lot312;Eastenh bistrict of SETDL'

i) Designed by (Dasign Institte)  Xinghua Design:Institute

W) Costofwork. 600.000: RMB - ; . a Construction
' T IR ' 1 | Application Fee
W Aeatoverage; 0 80 s . 1 mh o 1 O As-constructed

o Drawing Deposit

Figure 5.3 Construction Application Checklist

5.2.3 Construction Supervision Team Appointment

The Construction Supervision System in China is a mechamism to
ensure the construction projects progress smoothly. The Supervising
Engineers in a Construction Supervision Unit are allowed to supervise
wide range of activities in a construction project. This included
supervision of the preliminary design preparation, detailed design
preparation and the construction execution. In China, construction
supervision is compulsory in the construction phase by a licenced
construction supervision unit. Besides, the construction supervision
units are usually licenced body to prepare tender documents. Therefore,
a construction supervision unit should be employed before the tendering
commences.
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Construction Drawing Preparation Phase

53

5.3.1

53.2

However, having a perception to secure the benefit of the society, the
supervising engineers supervise the works in a different perspective.
They focused on the government procedures, requirements and
submissions, therefore, the quality of the works are often off-balanced.

Project Management Elements
Design management

As most of the works in this phase are carried out by the project team,
teaming up the members is important to ensure the design works
progress smoothly. The WBS, DBS and works coordination plan shall
also be formed to identify, schedule and plan the design works to be
done. The detailed quarterly and monthly works programme shall be
prepared to monitor the progress of works. Besides, regular meetings
are required to channel the design details, requirements, and review the
progress of the design works and submissions.

Value management and risk planning
In addition to the monitoring and coordination of design works, the
value engineering process shall still be carried out in this phase to

optimise the value of the design. Besides, risk planning shall be carried
out to cater for any adverse effect.

Projact Titlé: -
Subdivision:
: Cormcsmr

Peter oy

DERREGEE
. kS i

'

oo “la
, I

W) Bailding Fesder &
not completed on time

i) Delay sF construction | 7| 4 | s 4 | ma ] -octionplenia-
application ’ N

iv) Contractor’s pricemuch- | -5 4 24 5 | KOP | ' - contingéncy plan €
higher thanexpected . ’ ‘

v) Contractir’s plant:faiture- [+ 7 1755 . 35 2 -~ detig plan €

e nd sikitender .-

y o tinie 36| - cofitingéncy pion€:
contractor shortogeof $. |

Figure 5.4 Risk Analysis {(Phase 4)
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Phase
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Annex A 5.2
0 WBS for Detailed

&1 DBS for Detailed
Design

0 Works Coordination
Plan

0 Detailed Works
Programme

O Progress Meeting

O Value Management

Annex AS5.3
- Risk Planning Form
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Construction

There are various ways to carry out risk planning, but most of these
methods require the intuition of the specific subject. One of the most
simple methods would be the development of a risk analysis table as
shown in Figure 5.4.

Although assuming everything will go wrong is somewhat pessimistic,
this help to spot, analysis and reduce the impacts when problems arise.
The risk analysis table required the 1dentification of possible problems
initially. Then the problems are weighted and prioritised according to
the impacts and severity. Finally, suitable persons are assigned to keep
track of the possible problems and develop actions and contingency
plans for the risks. Besides, a list of major risks at the phases is given
in Annex A for reference.

5.3.3 Document Management

As information accumulates, a proper documentation system is

required. This can be in the form of a traditional paper storage system

or an electronic archive system. The documents are usually coded in a

systematic way, and this simplified the searching and storage process.

A sample of the filing list for a documentation system as shown in

| |pratessionals parties (fees and seimvices) -
v {swPMtean -

E ﬂydsmmﬂz
et
| Groarisdtional-Stmictine -

9714
97"

Figure 5.5 Filing List Form
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Drawing Preparation Phase

Annex A 5.4
- Summary of risk at
various phase of project

Annex A 5.5
- Filing List Form

Annex A 5.6
- Information
Transmittal Record

O Incoming and
Outgoing Information
Record

Annex A 5.7
- Information
Transmittal Form

|

0O Control of Information

. Issued

5.6



Construction Drawing Preparation Phase

Figure 5.5 is given in Annex A. It is necessary to note that a filing list
is revised periodically to included information that was not planned
initially. Besides, standard forms including information transmittals
and information record forms for controlling and recording the flow of
information are also provided in Annex A for reference.

53 }/ Project Status Record and Progress Report

The progress status of the detailed design works and construction Annex A 5.8

drawing preparation should be recorded throughout the Construction - Project Status Record
Drawing Preparation Phase. This helped to monitor the progress of |iw '
works and review the project status. A standard project status record |:
form for the Construction Drawing Preparation Phase is given in Annex
A.

In addition to the project status record that summarised the progress
information of the project within the project management team, the
project progress report shall also be prepared and report to the client of
the project status periodically.

Annex A 4.9
- Suggested Content of
Project Progress Report
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6. Tendering and Construction Phase

(Phase 5)

el e s

- Govemment requirements in this phases (Phase 5) included :
i)  tendering procedure
ii)  construction works approval procedure

i) testing and commissioning procedure

- Documentsrequlredfortlw approvals submissions
- KBYPfOJthmanagement elemetij’s included : )
i) . . ‘Bamed value analysis |
o i) ;.-l"erfo'nnanég trend analysis
IR e
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Tendering and Construction Phase

6.1

Tendering and Construction Phase

[n acquired the construction approval, the works should be tendered and
carried out. The practice of tendering was reestablished in the China as
a requirement of the World Bank and Asia Development Bank funded
projects in the 1980's. In 1993, the Tender and Bidding Administration
Ordinance (Provisional) was issued by the Ministry of Construction of
the PRC, and the Ordinance was finalised in 1995.

Tendering practice and procedure

The tendering procedure for construction works are confined in the
Ordinance as shown in Figure 6.1. Methods of tendering like public or
short-listed tender is generally suggested, while nominated contracting
is only allowed under some special circumstances.

Before carrying out the tendering, the works is required to be reported
and registered with the local tender administration committee. The
tender documents are also required to be assessed and endorsed by the
committee. Joint assessment of the bids is required by the client or his
representative and the tender administration committee. This is to
ensure selecting the best contractor for a project.

Construction Permit
Tender Document
Preparation

Tender Administration
Office Registration

Tender Assessment

Permit of Works
Commencement

Figure 6.1 Tendering of Works (Phase 5)
Furthermore, tender meetings as indicated in Figure 6.2 are usually
conducted between each tenderers to allow them in explaining their
works planning.
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6.1
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Official Procedures for
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Project Management
Elements
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Tendering and Construction Phase

6.1.1 Tender document preparation and approval

The Government Standard Condition of Contract GF-91-0201 is
generally recommended for the preparation of tender documents. The
tender document normally consisted of the Standard Conditions of
Contract, Particular Conditions of Contract, Drawings, etc. However,
the B.Q. (Tender Base) is excluded from the tender documents. This is
due to the traditional practice that the contractors are required to
estimate the construction cost with the tender drawings on their own
experience. The purpose of this practice is to ensure the contractor have
a detailed understanding of the works before entering a bid.

Construction -« -~
Application
AV “Process Bullding ( A censtmctuon appllcaﬂnnf v appro\at)
Aymﬁce Building
AN Warehouse, efc....
A Design.meeting
A Bes!gn meeting -
A Deszgn meeting

[ rendeing

'Propess Building . -

Tender document preparation
Document reglstmtion and assessment

. Terider’ assessment

. Office Bwldmg
. Warehouse, . etc....,

A Tender meeting
A Tendsr mieeting
A. Tender meéting -
B " Construction
" Process Bufiding '
00nstruction commencement repart
— Substructqre - .
—~— .- Super-stiucture . .. R
T E&M, MVAC, etc... o
Warehouse etc.....
A Constriction meetlng '

Coordination with specific govemment bo[b

Fipure 6.2 Tendering and Construction Works (Phase 4/5)

Furthermore, other types of General Conditions of Contract, e.g, FIDIC
were allowed, but required separate approval by Tender Administration
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- GF-91-02¢1

Government Standard
Condition of Contract
for construction works

O Tender Base

Preparation

Annex B 6.1
- Sample of Tendering

Application
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Tendering and Construction Phase

Committee. The schedule of works in the construction design
preparation phase and construction phase are shown in Figure 6.2,

In general, tender documents comprised the followings are required to
be prepared and endorsed by a licenced agent. Usually, the
Construction Supervision Unit 1s a licenced agent in preparation of
tender document and assessing tenders.

Documents comprised the tender document

Tender preamble
Site survey, design principle and working drawings
Scheduled works period

o000

Tendering method and pricing reference (the Government
standard price index) _
Details of pre-construction payment and payment schedule

O 0O

Material supply and payment arrangement (by Client /
Contractor)

Special requirements of works and workmanship

Tender assessment criteria and result announcement date
Conditions of contract

Special condition of contract

O0o0aganano

[nformation of tendering and relevant parties
6.1.2 Contractor short-listing

The contractor short-listing process is similar to that in Hong Kong.
However, the contractors can only be short-listed from the Government
approved contractor list. Upon short-listed the contractors, they are
then issued the tender documents. The result of the tenders is
announced in the predetermined date in the presence of the tender
assessment team including the local construction authorities, site
supervision unit and the tenderer, etc.

6.1.3 Tender assessment and award

There are generaily two type of tender assessment methods, they are the
tender price (or single factor) assessment method and the combined

DMy Documents\WORKING\Handbook\Chapteré\ctirev 1a.wpd

Annex A 6.1
- Construction Tender
Document Checklist
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1

a0
Tardkac Cocurint

- List of approved
contractors from local
construction authority
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Tendering and Construction Phase

6.2

6.2.1

eftect (or multiple factor) assessment method. As the names suggested,
only the tender prices are compared in the tender price assessment
method while the tender price, works programme, method statement
and reputation, etc are compared together in the combined effect
assessment method.

Tender meetings are also conducted between the tenderers during the
assessment for the reasons of unusual high or low rates. Then the
tender assessment report is required to be submitted to the local
construction authority for Tender Acceptance Approval. Finally, the
selected contractor is issued the Letter of Acceptance, and with the
Letter of Acceptance the contractor can apply for the Construction
Works Commencement Permit. It is interesting to note that a
compensation fee is required to pay to the tenderers who is not selected

to enter a contract with the client.

' Official Procedures for Construction

Reports and submissions as shown in Figure 63 are required to make
before the construction works can be started. Some of the reports and
registration are to be carried out by the Contractor while some are
required to be completed by the project team.

Construction Autharity

Construction
Commencement Report

Quatty Monitoring
Office Appointment

Figure 6.3 Works Commencement Procedure

Reports for construction commencement

Upon appointed the contractor for the works, the contractor is required
to prepared a Construction Commencement Report, register the contract
with the local construction authority and apply for the Construction
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Annex A 6.2
- Tender Assessment
Form
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Annex A 6.3
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Annex B 6.4
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Tender Acceptance
Approval
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Tendering and Coastruction Phase

Works Commencement Permit. Besides, the appointment of quality Annex B 6.6

inspection office and installation application is followed. Itisimportant -Sampte of Works
Commencement Permit

to note that the Construction Works Commencement Permit is required
to be posted outside the site for checking. 7 R R

14 . RS-

wuun\ﬂ LY
L, ) E

6.2.2 Construction quality monitoring

As shown in Figure 6.3, the Quality Inspection Office is required to be
employed after the works commenced. The Quality Inspection Office
is an organisation under the Construction Authority. It is responsible
for periodic checking as indicated in Figure 6.4. This included quality
of major items, such as the concrete quality, reinforcement quality,
structure workmanship quality and piling completion, etc. Upon
inspection and acceptance of each major items, a quality inspection
report is issued. These reports are required to be recorded and properly

Annex B 6.7

- Sample of Construction

ey Quality Inspection

Record

- Warehouse, efc:....

A Tendermesting.

Construction

Cohstructio 0 'gnencement report
el ’Cluahty Momtonng :j{'ﬁce Inspechons
J— Sub—structure Sl -
v Quahty Momtanng Ofﬁce lnspechans
— Super—structure
7 Quality: Mbn_lton‘ng Office inspections
— E&M;MVAC, etci...
- Quality Monitoring Office inspectiohs
- :Warehouse, efc...... g
A Construction meetings
A thfiimdt';qn meetings .

| Coordination with specific.government bodies

Fipure 6.4 Quality Monitoring Office Inspections (Phase 5}

documented. Upon completion of the project, these reports are required
to be resubmitted to the Construction Authority to demonstrate the
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Tendering and Construction Phase

6.2.3

6.2.4

construction works were completed properly. The charge ofthe Quality
Inspection Office normally is 15% of the project estimation cost.

. Construction supervision units

Construction supervision is compulsory for construction projects in
China. The function of a construction supervision unit is to ensure the
works are carried out accordingly. However, having the perception of
securing the benefit of the society, the supervising engineers usually
ensured only the necessary government procedures or requirements are
foliowed. The quality of the project is often off-focused and additional
site staff are usually recruit to supervise the construction works.

Public utilities connection

The application procedure for public utilities including the power
supply, water supply, town gas, steam and telephone are similar.
However, the problem of inadequate supply capacity may sometimes
occur. Therefore, it is important to liaise with the utility companies to
ensure sufficient supply capacity is available, and the liaison shall be
started in the Schematic Design Phase. The application for the supply
is usually go to the consumption division of the company, e.g Power
Consumption Division of the Guangzhou Power Supply Corporation.

Schematic Design Phase
- Initial Consumgption Estimate
- Consumption Application

Preliminary Design Phase

- Detated Consumption
Calculation

- Consumption Approval

Construction Phase
- Utiity Connection Application
- Connection Charge Payment
- Uity Connection

Figure 6.5 Utilities Application and Connection (Phase 5)
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O 15% of Construction
Cost for the Quality
Inspection Charges

Annex A 6.4
- Public Utility
Connection Checklist

O Approved consumption
O Construction Permit

O Payment of Connection
[nstallation Charges

O Coordination of
Connection Installation

Annex B 6.9
- Sample of Utility
Connection Approval
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Tendering and Construction Phase

6.2.5

[t is important to note that the connection works are normally carried
out by a sub-contractor nominated by the utility company. Besides, the
connection works do not commence until the connection charge is paid.
Therefore, punctual payment of the connection charge is important after
the application is approved.

Electrical and mechanical works

It is necessary to emphasis that the contractors of E&M, plumping and
drainage and fire service works usually do not properly plan the works.
Thus, the shop drawings are always in conflict and frequent alteration
are required. In order to minimise the adverse effects, the shop drawing
should be prepared in detailed with the project team members to
coordinate various installation works. Besides, Works Execution Plan
as shown in Figure 6.6 ts also required to identify the information,
coordination, method statement or detailed mark up wiring diagrams

—

BEIDE3EEE0a]

unl??ﬁ il

Figure 6.6 Works Execution Plan

needed. Joint completion inspection with the E&M works contractor
is also required after the E&M works installation. In addition, it is
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Annex A 6.5
- Works Execution Plan

D Required information,
drawings & plants

O Coordination required
0 Quality Monitoring
Office witness

O Method Statement
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Tendering and Construction Phase

necessary to confirm with the client and the E&M works designer that
there are no further alteration upon completion of works.

6.3  Official Procedure for Testing and Commissioning

The testing and commissioning of the plants formed the final stage of
the project. Inthis stage of the project, the operation plants and various
machines are to be tested. Besides, as shown in Figure 6.7 reports
based on the test results and quality inspection records are required to
be submitted for occupation and operation.

D

Fire Service System

- Joint testing w ith Puhblic
Security Bureau

- Tasting reports

o i "‘-‘-"‘5»'17

" Production Plants Trial Run
- Joint tasting w ith related
Government Authorities

- Tasting repots

Construction Authority

- Testing Reporis
- Approvals for operationy
- Project Completion Report

Quattly Inspection Reports
- Quality Inspection Records
for major w orks items

As-constructed Draw ings
- As-consfructed Draw ings

Figure 6.7 Project Completion Procedure (Phase 5)

6.3.1 Fire service system testing

Testing of the fire service system is one of the most important item in Annex A 6.6

a China project. The fire service system is required to be test according - ¥ire Service Inspection
to the relevant China design codes and the test result is also required to Checklist

be submitted to the Fire Service Authority (Public Security Bureau)

before the project can be operated. Besides, joint inspection of fire

service system testing shall be organised with the Fire Service Authority

for project operation approval.
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Tendering and Construction Phase

6.3.2 Trial run of production plants

The production trail run is normally carried out by the client’s
specialist. Therefore, coordination and schedule for a suitable time for
the trial run is important. Besides, trial run of the individual parts is
also required to spot any operational problems of the plants. The tnal
runs should also be witness by the local authorities as listed below
including the construction authonty, industry administration authoerity,
etc. The plant is only allowed to operate upon satisfaction of all these
government authorities.

Joint Inspection of Production Trial Run

Industrial Administration Authority
Construction Administration Authority
Environmental Protection Authority
'Fire Service Authority |

Labour Security Administration Authority
Hygiene Administration Authority
Municipal Authority

OoOo0Ooo0ooagao

Local Economic Commission

6.3.3 Completion and commissioning report

6.4

Upon completion of the project, a construction completion report, the
quality inspection reports and the as-constructed drawings shall bind to
form a report to the Construction Administration Authority to justify the
project is properly completed. Finally, a completion certificate will be
issued by the Construction Authority to the project.

Project Management Elements

In this phase of the project, the working parties involved and the

amount of works are increased enormously. The organisational

structure is required to change to incorporate the new team members |

included at least the contractors.
included the preparation of detailed works programme, risk analysis,
progress control reports and performance analysis, etc. are necessary.
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6.4.1

6.4.2

Detailed Works Programme (biweekly, monthly and quarterly)

In carrying out the construction works, the detailed works programmes
should be prepared. In order to plan the works in detailed, a biweekly
and quarterly detailed works programme is required.

As the contractors in China usually do not get use to plan the works
detailed in advance, therefore, the detailed works programme should be
prepared together with the contractor so that the works programme is
agreed and carried out properly. It is also important to note that the
details of coordination with different contractors should also be catered
in the detailed works programmes. The method statement which is not
a common practice in China should also be prepared with the contractor
to identify the sequence and required resource for the works.

Construction coordination and meetings
Works coordination is one of the important mechanism to enable the

works to be carried out fluently. A works coordination plan is a useful
tool for coordination of works. This identified the coordination

required for various works to be carried out. Besides, possible conflicts

onil vy g:Office:inspections:
House; etc

My

/[ Coordingtion Wit speciicigovemment:bodiesi:

Figure 6.8 Construction Meetings and Inspections {Phase 5}
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between various works are also identified, planned and resolved during
the works execution.

Construction meetings are important and necessary in construction
projects. This enabled the communication between the contractors and
the supervision teams. In addition, construction drawing coordination
meeting is a standard practice in China. This ensured the contractors
aware of the works of other contractors and enable the contractors to
spot any conflict of works between each others.

6.4.3 Construction Risk Analysis

Risk is incurred in all construction projects, therefore planning for the Annex A 5.3
uncertainties are important. The risk in the form of conflicts between - Risk Planning Form

contracted parties is increased as the number of parties involved
Annex A 5.4

- Summary of risk at
planning is necessary to reduce the impact of any risk. A summary of various phase of project

increased during the construction phase. Therefore, preparation of risk

risk during construction stage is given in Annex B for reference.

O Risk Identification
O Risk Analysis

O Action Plan or

6.4.4 Control of changes
Continency Plan

Unknown site condition always impose constrains to construction Ppreparation
projects, change of project details is therefore necessary. However, 1t
is important to formalise the control and record procedure for the
changes. Site Instruction Form for recording the proposed changes and
Variation Order Form for recording the cost incurred due to the change
is given in Annex A for this purpose.

6.4.4 Construction progress control

There are various method to monitor and control the progress of a
construction project. The most common method included the Earned
Value Analysis and the Performance Trend Analysis. The earned value
analysis control the progress by comparing the actual project
completion value and the planned project completion value. The
performance trend analysis then made use of the result from the earned
value analysis and further the information in graphical format, and
predict the performance trend of the contractor.
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6.4.5

6.4.6

Earned value analysis

Earned value analysis in its various forms is the most commonly used
method of performance measurement. It integrates scope, cost, and
schedule measures to assess project performance. Earned value involves
calculating three key values for each activity:

. The budget, also called the budgeted cost of work scheduled
(BCWS), is that portion of the approved cost estimate planned
to be spent on the activity during a given period.

. The actual cost, also called the actual cost of work performed
(ACWP), is the total of direct and indirect costs incurred in
accomplishing work on the activity during a given period.

. The earned value, also called the budgeted cost of work
performed (BCWP), is a percentage of the total budget equal to
the percentage of the work actually completed. Many earned
value implementations use only a few percentages {e.g., 30
percent, 70 percent, 90 percent, 100 percent) to simplify data
collection. Some earned value implementations use only 0
percent or 100 percent (done or not done) to help ensure
objective measurement of performance.

These three values are used in combination to provide measures of
whether or not work is being accomplished as planned. The most
commonly used measures are the cost variance (CV =BCWP - ACWP),
the schedute variance (SV =BCWP - BCWS), and the cost performance
index (CPI = BCWP / ACWP). The cumulative CPI (the sum of all
individual BCWPs divided by the sum of all individual ACWPs) is widely
used to forecast project cost at completion. In some application areas,
the schedule performance index (SPI = BCWP / BCWS) is used to
forecast the project completion date.

Performance trend analysis

Trend analysis involves examining project results over time to determine
if performance is improving or deteriorating.
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6.4.8 Project progress record and report

The project progress status shall be record and report to the client
periodically. Besides, during the construction phase, the cost statu
report shall also be prepared to monitor and control the construction
cost.
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