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ABSTRACT:

This study is carried out to examine two public construction projects delivered by
traditional approach (Design/Bid/Build) with five issues of (1) formal and informal
relationships between key parties involved in detailed design and construction phases; (2)
project organization for construction; (3) decision-making process for resolving requests
for changes (RFCs) of construction contractors; (4) communication process for reviewing
requests for information (RFIs) and submittals of construction contractors; and (5)
influences of relationships between key parties on processes of time, cost and quality
control during a construction phase.

This research includes two main purposes. One of them is to recognize similarities and
differences in the five above issues to understand and to learn from this. The other one is to
suggest several recommendations to enhance performance of public construction projects
that are delivered by traditional method (Design/Bid/Build). To answer the research
questions, there are two project-cases formed in the study as foundations for comparison
and analysis. One of them is River Nid bridge construction project in Norway and the other
one is U Minh bridge construction project in Viet Nam. Furthermore, these two cases were
established by using project materials and interviewing with key individuals involved in
the projects.

Throughout comparison and analysis between the theory and both the Vietnamese and
Norwegian cases, and between these two project-cases, this study concluded:

In the detailed design phase, that the management of the detailed design and review
of the detailed design are conducted by two separate individuals in both the Vietnamese
and Norwegian cases makes the degree of the functional relationships in both these two
cases more complex than in the theoretical case. However, this can bring significant
benefits for the project performance because there are potential chances of achieving a
more feasible detailed design.

In the construction phase, hiring the supervision consultants (SC) - the third party for
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supervising the contractors’ construction activities makes the functional relationships in both
the Vietnamese and Norwegian cases more complex than in the theoretical case. This can
bring both advantages and disadvantages for the project performance. There need to have (1)
a suitable control system much focusing on the activities of both the third party and the
construction contractors, and (2) a system for resolving conflicts to limit these disadvantages
to increase the project performance.

The trust and personal relationships can be established before or after the beginning
of the project, and bring many benefits for the project performance. However, the trust
relationships can have negative influences on the project performance since they cause
subjectivity. Good personal relationships, and clear and sufficient contract terms can
prevent the negative influences of the personal relations on the project performance.

The level of the authority delegation for decision-making for resolving the requests
for changes (RFCs) of the construction contractors in both the Norwegian and theoretical
cases is deeper than in the Vietnamese case; and the time of the information exchange
between the design consultants (DC) and the construction contractors in both the Norwegian
and theoretical cases is less than in the Vietnamese case. This may lead a consequence that
the project performance in both the Norwegian and theoretical cases are more effective
than in the Vietnamese case.

The positive attitude of the key parties is a decisive factor to achieve the positive
influences of the functional relationships on the processes of the time, cost and quality control
during the construction phase. The functional relations’ negative influences made by
significant conflicts are more likely to perform in the processes of the cost and quality control
than in the process of the time control. The high level of certain trust and good personal
relationships can help to prevent the negative influences of the functional relationships.

The trust relationships may help to increase the project performance since they result
in conflict reduction in the processes of the time, cost and quality control during the
construction phase. However, there need the high degree of certain trust relationships to
achieve the actual positive relations of the trust relations on the processes of the cost and
quality control. This is because these two processes are sensitive, so there need the high
degree of certain trust relations to create chances for the less control of the construction
activities of the construction contractors.

The personal relationships can make the increase of the project performance due to
better communication. This benefit is achieved mainly throughout what the personal
relationships positively affect the processes of the time and cost control during the
construction phase. Meanwhile, the impacts of the personal relationships on the process of
the quality control are limited.

Throughout the comparison and analysis, especially recognizing interesting points in both
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the Vietnamese and Norwegian cases, there are nine recommendations suggested to
increase the performance of the public construction projects that are delivered by
traditional approach (Design/Bid/Build). These recommendations address project owners,
project managers and construction managers who are responsible for organizing and
managing these public construction projects.

Keywords:

1. detailed design phase

2. construction phase
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4. time, cost and quality control
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1. INTRODUCTION
1.1 Generality

Construction management is considered as an enterprise with involvement of many people
with diverse interests, talents and backgrounds. They are owners, design professionals,
contractors, subcontractors, material suppliers, bankers and so on, and have diverse
relationships to each other according to different project delivery systems and ownerships
(Bennett, 2003). These relationships may be both formal and informal relationships, i.e.,
contractual relations, functional relations, trust relations, personal relations, etc.

Project organization structures relationships between members involved in an organization.
Walker (2008) showed that an appropriate organizational structure could provide a
framework in which factors that influence effectiveness of project management have the
best chance of maximum performance in achieving a project owner’s objectives.
Particularly, during a construction phase many different organizations work together.
Therefore, it is essential to structure their interdependency (Fewings, 2005).

Decision-making and communication processes include interrelations between key parties,
and play an important role in successful completion of a construction project. This is
because work of construction contractors only goes ahead well when decision-making and
information provision are performed in a timely and effective manner. The decision-
making process is complex because of contributing of a large number of specialists
(Fewings, 2005); and the effective channels of the communication process are necessary
since they enable their various components to be conjoined appropriately (Dainty, 2006).

Project control is essential for successful delivery of any construction projects. Three
dimensions of control — time, cost and quality that represent specific project efficiency factors.
They are managed for satisfaction of project owners’ requirements (Fewings, 2005).

It is realized that understanding well above issues as well as influences of relationships
between key parties on the processes of time, cost and quality control is necessary. This is
because throughout this understanding, organizing and managing construction projects can
be performed more effectively to increase opportunities of the successful completion of the
construction projects. This is considered as a main reason to conduct this study.

1.2 Purpose of the study

This study is carried out to take a look at two public construction projects delivered by
traditional approach (Design/Bid/Build) with five issues of (1) formal and informal
relationships between key parties involved in detailed design and construction phases; (2)
project organization for construction; (3) decision-making process for resolving requests
for changes (RFCs) of construction contractors; (4) communication process for reviewing
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requests for information (RFIs) and submittals of construction contractors; and (5)
influences of relationships between key parties on processes of time, cost and quality
control during a construction phase.

This research includes comparison and analysis between the theory and both the
Vietnamese and Norwegian cases, and between these two project-cases. One of the main
purposes of the study is to recognize similarities and differences in the five above issues to
understand and to learn from this. Another main purpose is that basing on findings from
the comparison and analysis, this study will suggest several recommendations to enhance
performance of public construction projects that are delivered by traditional method
(Design/Bid/Build).

Generally, this research aims to answers following questions:

1. What are similarities and differences between the theory and the practice (two project-
cases), and between these two project-cases in

* models of relationships between key parties in detailed design and construction phases?
* project organizations for construction?
* decision-making processes for resolving RFCs of construction contractors?

* communication processes for reviewing RFIs and submittals of construction contractors?
2. What are specific reasons for these differences?

3. How do formal and informal relationships between key parties affect processes of time,
cost and quality control during a construction phase?

1.3 Structure of the report

The structure of the report includes seven different sections. Section 1 — Introduction
focuses on the reason and purpose of the study. Section 2 - Methodology gives brief
information on approaches used to collect data and conduct the study. Section 3 - Theory
and Background briefly provides information on (1) who key parties involved in detailed
design and construction phases are; (2) what formal and informal relationships they have to
each other; (3) what project organizations for construction contain; (4) how decision-
making and communication processes are organized; and (5) how processes of time, cost
and quality control are conducted. Section 4 - 4 Vietnamese Case describes U Minh bridge
construction project in Viet Nam. Section 5 - A Norwegian Case describes River Nid
bridge construction project in Norway. Section 6 — Comparison and Discussion comprises
comparison and analysis between the theory and the two project-cases, and between the
two project-cases. Section 7 - Conclusion and Recommendation provides the results of the
study and suggested recommendations.
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2. METHODOLOGY

2.1 Selection of research methodology

The selection of research methodology depends on the purposes of the research. It may be
qualitative research or quantitative research or a combination of these two approaches.
Generally, the researchers also need to concern their interests, time and money available as
well as types of required information when choosing the research method.

As quoted in Goethals et al (2004), Shank (2002) defined qualitative research as “a form of
systematic empirical inquiry into meaning” (p.5). Where systematic regards “planned,
ordered and public”, following rules agreed upon by members of the qualitative research
community. By empirical, he means that this type of inquiry is vital in the world of
experience. Inquiry into meaning says researchers try to understand how others make sense
of their experience. In addition, Denzin & Lincoln (2005) pointed out that “qualitative
research involves the studied use and collection of the variety of empirical materials — case
study; personal experience; introspection; life story; interview; artifacts; culture texts and
productions; observational, historical, interactional and visual texts” (p.3).

In my study, qualitative research method is used to analyze and interpret the subject in the
pursuit of answering the research questions. The reason for this is that the main purpose of
the study is suitable for the qualitative research approach, i.e., basing on examining two
project-cases explains and understands the research problems. In addition, these two
project-cases are established by using interviews’. This is an empirical inquiry.

2.2 Case study method

Case study is defined as “an intensive study of a single unit for the purpose of
understanding a larger class of (similar) units” (Gerring, 2004) (p.342). This definition
shows that the purpose of the case study is to find knowledge from the single case that can
be transferred to other cases in the group. Robert (1984) supposed that, a case study
research method can be viewed as an empirical inquiry that investigates a contemporary
phenomenon within its real-life context.

Soy (1997) evaluated the case study research approach as follows: “case studies are
complex because they generally involve multiple sources of data, may include multiple
cases within a study, and produce large amounts of data for analysis. Researchers from
many disciplines use the case study method to build upon theory, to produce new theory, to
dispute or challenge theory, to explain a situation, to provide a basis to apply solutions to
situations, to explore, or to describe an object or phenomenon”.
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In the context of my study, two specific case studies about relationships between key
parties in public construction projects were established. One of them is River Nid bridge
construction project in Norway, completed in June 2009 and the other one is U Minh
bridge construction project in Vietnam, completed in August 2011.

Additionally, data used to make these two cases was collected from the project materials
and relative regulations of government. Furthermore, semi-structured interviews with the
key individuals of the projects were employed to collect data.

2.3 Method of data collection
2.3.1 Sources of research data
2.3.1.1 Primary data

Primary data is original information that is collected directly by the researcher for the
specific purpose of addressing the problem at hand (Malhotra et al, 2002). The data
generated from primary research is recorded by using the knowledge of the researcher.
Polonsky & Waller (2005) showed that individual interview is one of useful techniques to
collect the primary data when using a qualitative research method.

The primary data, in my study, was collected directly from key parties involved in the public
construction projects. This information included (1) what formal and informal relationships
they have to each other, (2) project organization for construction, (3) decision-making
process for resolving RFCs, and (4) communication process for reviewing RFIs and
submittals. In addition, other data informed about influences of relationships between key
parties on processes of time, cost and quality control during the construction phase.

In my study, the primary data was collected by using semi-structured interviews with the
key individuals involved in the projects.

2.3.1.2 Secondary data

Secondary data is information that is collected for some purpose other than the problem at
hand (Malhotra et al, 2002). In my study, main sources of the secondary data were project
materials such as design documents and project contracts provided by key parties, and
relative regulations of government like a governmental regulation about construction
quality management that could be accessed online.
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2.3.2 Method of data collection

The primary data collection of my study was carried out by using semi-structured
interviews. There were two types of questionnaires prepared to interview key individuals.
For the Norwegian case, the questionnaire was prepared in English, but prepared in
Vietnamese for the Vietnamese case. In addition, the questions were required to be clear to
make ease to answer and chances to gain correct information.

For the Norwegian case, [ needed several helps from my supervisor - Professor Ole Jonny
Klakegg to restrict difficulties of English language issues during the interview. Moreover,
he took note of the conversation, which provided me with useful information to complete
the case. To collect the data, I interviewed the construction manager (CM) of the project,
and I also recorded a tape about the conversation between my supervisor and me with the
interviewee, which helped me to clarify after the interview.

For the Vietnamese case, because I did not have opportunities to contact the key parties in
person due to geographical distance, interviews were performed by using phones and
emails. I interviewed the head of the project management team (PMT) and the head of the
Engineering Division (ED) to get the data. After the interviews, I often contacted with the
interviewees until getting relevant information.

All my interviews were conducted in an informal way as daily conversations to ensure that
the interviewees could feel comfortable to answer, which resulted in good opportunities to
gain complete data. Particularly, these questionnaires were sent to the interviewees in
advance so that they could think about the questions before starting the interviews. This
made the interviews more efficient, and was also a good way to assure that the
interviewees speak about relevant issues.

After the data collection completed, the data was documented on three main issues that
were (1) relationships between the key parties in the detailed design and construction
phases; (2) project organization for construction, decision-making process for resolving
RFCs as well as communication process for reviewing RFIs and submittals; and (3)
influences of relationships between the key parties on the processes of the time, cost and
quality control during the construction phase.

Finally, in my study, comparison and analysis between both the two project-cases and the
theory, and between the two project-cases were conducted.
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3. THEORY AND BACKGROUND
3.1 Phases of a construction project

Project Management Institute’s “Body of Knowledge” (PMI, 2008) defined a project life
cycle as

“a collection of generally sequential and sometimes overlapping project phases” (p.15).

According to the above definition, the project life cycle is divided into several stages; and the
work within each phase is quite distinct, requiring different levels of control and skill sets.

There is no agreement about a number of phases of a project life cycle as well as their name on
literatures (Kerzner, 2009) . Bennett (2003) identified six phases of a construction project
life cycle, which are:

* Pre-project phase: The purpose of this stage is to determine which project
delivery approaches and types of contract used in the project.

* Planning and design phase: This phase may be divided into three stages. The
goal of the first stage is to define the project’s objectives and identify funding sources. In
the second stage, the detailed design of the project is made. Finally, contract documents
used for selecting construction contractors are prepared in the third stage.

* Contractor selection phase: One or many construction contractors are chosen
from tenders or negotiations.

* Project mobilization phase: The purpose of this stage is to prepare essential
activities before construction work can be started on site.

* Project operation phase: The construction contractors perform their
construction activities on site.

* Project closeout and termination phase: The activities of the construction
contractors are completed; and the construction contractors hand over the project to the
owner.

Because of overlapping between phases of a project life cycle and these phases may seem
unclear in distinction, Samset (2010) divided a project’s life cycle into three main phases,
which are a front-end phase, an implementation phase, and an operation phase (Figure 1).

* The frond-end phase is defined as “from the time initial concepts are conceived
until funds are appropriated to the project”.
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* The implementation phase is viewed as “from detailed planning until agreed
outputs (operational objectives) have been produced”. This phase includes detailed design
and construction stages.

* The operation phase is “the pay-back period until the results of the project
(buildings, roads, software, etc.) are no longer in use” (p.34).

Initial Final decision
idea to finance Handover Termination
Deta.ﬂecl Construction
design
|, Front-end .| Implementation | Operation |
[y Lt Dl Ll il ]
phase phase | phase |

Figure 1: Three main phases in a project
Source: Samset (2010). Early Project Appraisal “Making the Initial Choices”

3.2 Actors of a construction project

Gould & Joyce (2009) defined a construction project as a circle “the idea is defined by the
owner, developed by designers, and produced by the contractor, who then turns it over to
the owner” (p.24).

Project management theories define the variety of roles of key parties involved in a
construction project, consisting of owners, project managers, design and technology
consultants, contractors, site managers, supply managers, quality mangers, transportation
subcontractor, etc. All these key various parties can be jointed in only three main types of
actors who are owners, design professionals and construction professionals.

Owners, public owners or private owners, are an “instigating party” where a project
financed, designed, and built.

Public owners are public bodies, ranging from federal governments to down through
states to a multiplicity of local boards and authorities. Public projects are built to perform
defined public functions such as roads and bridges (Forcada Matheu, 2005) and are paid by
money from taxpayers (Gould & Joyce, 2009).

Publicly funded projects are usually examined from various agencies, which make special
pressure on the team of designing and constructing these projects (Gould & Joyce, 2009).
Furthermore, performing public projects must accord with *
administrative directives pertaining to advertising for bids, bidding procedure, contracts and

other matters related to design and construction processes”(Forcada Matheu, 2005) (p.16).

‘applicable statutes and
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Private owners may include “individuals, corporations, partnership and various
combinations” (Forcada Matheu, 2005) (p.16). The purpose of privately funded projects is
either for personal usage or for economic benefits of investors.

The special type of the private owner is developers who usually own the project only for
the construction period with goals of getting money throughout a quick sale or long-term
rentals (Gould & Joyce, 2009).

Design professionals, also known as architect-engineer, are parties or firms that design the
project. Depending on the nature of the project, an architect or an engineer will be selected
by the owner to work as the lead designer. The architect often leads residential sector
projects while the engineer usually leads industrial sector projects with heavy engineering
(Gould & Joyce, 2009).

Large private owners as well as public bodies often have their own in-house resources to
design the project in which “the architect-engineer is the design arm of the owner”.
Normally, the architect-engineer, who is private and independent companies, designs the
project under the contract with the owner (Forcada Matheu, 2005).

Construction professionals are known as constructors and suppliers.

Generally, constructors take the professional responsibility of all construction activities
and they work as general contractors or construction managers. Traditionally, constructors
perform their work after the project design is completed. Nonetheless, now they may
attend in the early project stages as a part of a design/built team; and they are responsible
for delivering the entire project from concept to completion (Gould & Joyce, 2009).

General contractors may gain the supports of specialty, material suppliers, and equipment
suppliers as subcontractors to accomplish their construction activities.

The prime contractor’s responsibility depends on the owner’s contract strategy. When a
single-contract system used, the prime contractor is completely responsible for the entire
construction activities of the project as well as the performance of subcontractors to deliver
the project in accordance with the contract documents. However, when separate contracts
used, the responsibility of coordinating activities of separate contractors is assigned to the
owner (Forcada Matheu, 2005). In this situation, the owner may hire an architect-engineer,
or a construction manager, or a prime contractor to do that work (Turner, 2003).
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3.3 Relationships between key parties in a construction project

There are many different key parties involved in a construction project, and they have
diverse relationships to each other according to different project delivery systems and
ownerships (Bennett, 2003). Two main groups of relationships between the key parties are:

* Formal relationships including contractual and functional relationships, and

* Informal relationships comprising trust and personal relationships.

3.3.1 Formal relationships between key parties in a construction project
3.3.1.1 Contractual relationships

Bennett (2003) defined the contractual relationships as the relations of the various parties
involved in the construction contract”. Furthermore, the construction contract can be
defined as “a contract for the construction of an asset or of a combination of assets, which
together constitute a single project” (Vijayakumar, 2010) (p.5.10).

The contractual relationships cover the contractual terms within a governing relation,
which typically includes “the relationship”, “the risk apportionment”, “the division of
responsibilities”, and “the reimbursement mechanism” (p.127). In addition, the contractual
relationships must be required to be “fit-for-purpose”, which means that the contractual

relations are optimal to deliver desired goals (Cox & Thompson, 1997).

Kay (2010) summarized ways throughout which parties can contract with each other; and
some of common relationships are:

* Arms length: This is a traditional buyer/seller relationship characterized by one -
off transactions.

* Preferred supplier: This is a much closer, longer buyer/seller relation. Normally,
the seller assigns a manager to manage and develop the relationship; and it is often used for

the transactions of key goods.

* Partnering/Alliancing/Joint Venture: This comprises a long-term commitment
between parties in achieving common objectives.

* Turnkey: This is where a supplier performs the provision of a total solution to a buyer.

Traditional arms length contractual relationships are characterized by the drives of “Value
for Money”, which makes relationships between buyers and suppliers adversarial with their
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opportunistic behavior (Cox & Thompson, 1997). Thomas & Thomas (2005) showed that
these traditional contractual relations usually result in confrontation, a lack of trust, poor
communication, problem escalation and a lack of continuous improvement.

Cox & Thompson (1997) assumed that more collaborative contractual relations as
partnering are necessary to restrict the opportunistic behavior of parties to optimize desired
goals. By contrast, Meng (2012) pointed out that the partnering will not necessarily result
in better project performance than the traditional method because it is still an immature
collaborative relation. Therefore, adopting long-term strategic partnering is essential to
achieve better project performance.

3.3.1.2 Functional relationships

The functional relationships are non-contractual types of relationships between parties
involved in a project. They perform their functions or tasks specified in contracts and
project organizational structures (Bennett, 2003). For example, design consultants have
supervision and inspections responsibilities in connection with the construction activities
of contractors. In this study, the functional relationships are considered as formal relations
since these functional relations may be recognized from project contracts, documents about
task assignment in a project organization, etc.

3.3.2 Informal relationships between key parties in a construction project

Besides contractual and functional relationships between key parities in a construction
project, there is an existence of informal relations of trust and personality.

3.3.2.1 Trust relationships

Rosseau et al (1998) defined trust as “a psychological state comprising the intention to
accept vulnerability based upon positive expectation of the intentions or behavior of
another” (p.395). Zaghloul & Hartman (2003) introduced three types of trust in a
construction project. Firstly, competence trust regards on the perception of other’s ability to do
the required work. Another type of trust is integrity trust (or ethical trust) based on the
understanding of other’s attitudes to protect their counterparts. Finally, intuitive trust (or
emotional trust) refers to the parties’ personal prejudice feelings towards their counterparts.

Although trust is individual behavior, trust may exist between key parties in a construction
project (Lynda, 2005). The basic of trust is built throughout relationships between key
parties over time where they may gain direct, personal experience and information to each
other (Kadefors, 2004).
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Trust is important since it encourages cooperative behavior (Gambetta, 1988), and reduces
conflicts between parties involved in a project (Munns, 1995). Furthermore, trust is
necessary for many aspects of project management such as effective communication,
contractual relationships, inter-team relations, progress reports, comprehension of the
authority of project managers and so on (Hartmann, 2002).

Kadefors (2004) pointed out that there are many potential chances for developing trust in
traditional contractual arrangements since “interaction between the client and the contractor
staff is often quite close” (p.178) in addition to the long construction period of the
construction project. However, the details of the contract documents and the closing
supervision of the contractor’s construction activities seem to prevent the cooperative
interaction between the client and the contractor. Kadefors (2004) concluded that the higher
level of trust seems to enhance project performance in traditional contractual arrangements.

Munns (1995) showed the importance of trust between parties in the successful completion
of the project. The project will be unsuccessful, if the parties have the initial untrusting
intentions to each other. This is because the untrusting intentions will result from limiting
information, seeking concessions from one another, not achieving mutual agreements for
the project, etc.

Zaghloul & Hartman (2003) identified that trust relationships between contracting parties
in a construction project may result in major saving in construction due to better risk
assignment mechanism. This is because “a significant relationship exists between the
amount of the premiums associated with the disclaimer clauses and the level of trust
between the contracting parties” (p.422). When the owner and the contractor have the high
trust relationship to each other, the contractor tends to lower the premiums because of low
risk of the disclaimer clauses and vice versa.

3.3.2.2 Personal relationships

The personal relationship is relations between individuals in the environment. This relationship
may include family relationships, social relationships, religious relationships, etc.

“Personal relationships are dynamic and often take time to fully develop” (p.1); and may
affect project success (Philip, 2011).

Cheung & Rowlinson’s survey conducted in 2005 showed that “personal relationships are
an important aspect in managing projects”. This is because when project team members
have good personal relations to each other, conflicts between them during work may be
minimized. However, “personal relationships need to be sacrificed to ensure a successful
project completion and to meet the firm’s objectives”. Furthermore, “the degree of
personal acquaintance is found to be low” (p.7).
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3.3.3 Models of relationships between key parties involved in detailed design and
construction phases

3.3.3.1 A traditional approach (Design/Bid/Build)
Model of relationships between key parties in a construction phase

Masterman (1992) introduced a model of formal relationships (contractual and functional
relations) between key parties in a construction phase of a construction project delivered by a
traditional approach (Design/Bid/Build) (Figure 2). The traditional method has
characteristics of a serial project delivery process. Firstly, the owner hires a design
professional to prepare a design. After the design fully completed, the owner either conducts
competitive bids or negotiates with special contractors to choose construction contractors
who are responsible for delivering the entire project in accordance with the contract
documents (Gould F. E., 2002).

This model includes eight actors who are (1) client, (2) design consultants, (3) project

manager, (4) quantity surveyor, (5) main contractor, (6) nominated subcontractor, (7)
direct management and labor force, and (8) domestic subcontractors.

e

Client

Design H i‘glutect actlmg das Quantity
Consultants [~~~ RIGNICTRERIES  |[r ————y Surveyor
Y and project manager ;

Main -
Contractor

Direct management
and labor force

Nominated/named
Subcontractor

Domestic
Subcontractors

Key
Contractual relationship

____________ Functional relationship

i = Alternative relationship

Figure 2: Functional and contractual relationships in a construction phase,
Design/Bid/Build (traditional approach)
Source: Masterman (1992). An introduction to building procurement systems
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According to Figure 2, the contractual and functional relationships between the key parties
in the construction stage may be presented as follows:

* The contractual relationship is a relation between the client and the main
contractor. Furthermore, the client and the quantity surveyor also have the contractual
relationship to each other.

* The client and the project manager have both the contractual and functional
relationships to each other.

* The design consultants, the project manager, the quantity surveyor, and the main
contractor also have the functional relationships to each other.

* The relationships between the main contractor and the subcontractors (the
nominated subcontractors and the domestic subcontractors) are both the contractual and the
functional relationships. Moreover, the main contractor and the direct management and
labor force also have both the contractual and the functional relationships to each other.

* The alternative contractual relationships are a relation between the client and the
design consultants, and between the project manager and the design consultants. It means
that they have or do not have the contractual relationships to each other. If the client and
the design consultants have the contractual relationship to each other, the project manager
and the design consultants will only have the functional relationship to each other.
However, if the project manager and the design consultants have both the contractual and
the functional relationships to each other, the client and the design consultant will not have
any relationships to each other. This is because communications between the client and the
design consultants are performed throughout the roles of the project manager.

Model of relationships between key parties in a detailed design phase

Client
1
1
I
I
I
1
Design H Arc.lntect acting as Quantity
Consultants [~~~ design team leader |- - - -4 Surveyor
; and project manager :
1 I
1 I
By oo oo s v s oo e e oy sy eor e .

Contractual relationship

____________ Functional relationship

: : Alternative relationship

Figure 3: Functional and contractual relationships in a detailed design phase, Design/Bid/Build
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Basing on the model of relationships between the key parties in the construction phase, a
model of relations between the key parties in the detailed design stage is established
(Figure 3). This derives from the principle of the traditional approach, i.e., the construction
contractors are selected after the detailed design is fully completed (Gould F. E., 2002).
Therefore, there are four actors attending in the detailed design stage, including (1) client,
(2) design consultants, (3) project manager, and (4) quality surveyor.

3.3.3.2 Management contracting approach
Model of relationships between key parties in a construction phase

Management contracting is an approach that a contractor, normally a construction
contractor hired by an owner, performs the work of management. In addition, this
management contractor is appointed as a member of the design team to provide
construction expertise to make the project design more feasible. Furthermore, packages
contractors, who are employed, coordinated, and administered by the management
contractor, carry out the actual construction activities of the project (Masterman, 1992).

The management contracting approach is considered as a traditional one (Design/Bid/Build)
since contractors for construction are selected after a detailed design completed fully.
Masterman (1992) introduced a model of formal relationships between key parties in a
construction phase of a construction project delivered by a management contracting
approach (Figure 4). This model includes five key parties who are (1) client, (2) design
consultants, (3) quantity surveyor, (4) management contractor, and (5) packages contractors.

H Client via H
:' --4t-q Contract administrator {~~~H- p
1 L] I
I 1 I
1 1 1
. I .
Design | - - . Quantity
consultants N surveyor
1 1
[
i Management u
" contractor "
1
1
|
1

Construction contractor
Carry out work packages

Contractual relationship

------------ Functional relationshin

T Alternative relationship
----- 4F----- Alternative relationship
Figure 4: Functional and contractual relationships in a construction phase, Management
contracting approach
Source: Masterman (1992). An introduction to building procurement systems
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According to Figure 4, formal relationships between the key parties, i.e., contractual and
functional relations can be presented as follows:

* The client and the management contractor, and the management contractor and
the package contractors have both the contractual and functional relations to each other.

* The alternative contractual relations are a relationship between the design
consultants and the management contractor, and between the client and the design
consultants. This means that if the design consultants and the management contractor have
the contractual relation to each other, the client and the design consultants will not have the
contractual relation to each other and vice versa. Similarly, the client and the quantity
surveyor, and the management contractor and the quantity surveyor have the alternative
contractual relations to each other.

* The functional relationship is a relation between the design consultants and the
management contractor. Moreover, the quantity surveyor and the management contractor
have the functional relation to each other.

* The client and the design consultants, and the client and the quantity surveyor
have the alternative functional relationships to each other. It means that they have or do not
have the functional relations to each other.

Model of relationships between key parties in a detailed design phase

Basing on the model of relationships between the key parties in the construction phase, a
model of relations between the key parties in the detailed design stage is established
(Figure 5). This derives from the principle of the management contracting approach, i.e.,
the package contractors are selected after the detailed design completed fully (Masterman,
1992). Therefore, there are four actors attending in the detailed design stage, including (1)
client, (2) design consultants, (3) management contractor, and (4) quantity surveyor.
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Figure 5: Functional and contractual relationships in a detailed design phase, Management
contracting approach
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3.4 Project organization, decision-making process and communication process
3.4.1 Project organization for construction

Kerzner (2009) was defined organizations as “groups of people who must coordinate their
activities in order to meet organizational objectives” (p.93). According to the above
organization definition, coordination function that key parties perform in the organization
is very important to achieve the success of the project. Therefore, it is necessary that the
key parties understand well their relationships, and have strong communications to each
other to conduct the coordination function successfully.

-

Board of Directors
Activities: General oversight
CLIENT [ v
SYSTEM A .
Component of Managing
System from Client Body
Role: Project Director
Activities: Approval Powers
Component of Managing
MANAGING System from Project Team
SYSTEM .
Rale: Project Maniages Project Management
= N Consultancy Firm
ACUTIES: Bouqdzuy s Activities: General Oversight
Monitoring . "
. Direct Oversight
Maintenance
Recommendation
\ Powers
(
Project Team Specialist Consultancy
OPERATING . . Contracting and
SYSTEM Roles: Operational skills — Subcontracting Firms
Activities: Task Execution Activities: General Oversight
Direct Oversight
.

Figure 6: An example of roles and activities distributed in the client system, the managing
system and the operating system.
Source: Walker (2007). Project Management in Construction
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Walker (2007) introduced a model of a construction process in a project. This model includes
three main systems that are a client system, a managing system, and an operational system
where each of these systems performs its own functions during construction (Figure 6).

The client system produces key decisions during the construction process based on the
recommendations of the managing system. The operating and managing systems perform
two main types of work of the construction process, which are management and
construction activities respectively (Walker, 2007).

The managing system may contain solely the client’s organization or consist of the client’s
representatives and a consultant project manager. This depends on the owner’s in-house
resource and delegation. Furthermore, this system takes the responsibilities of the variety
of functions such as approval and recommendation, boundary control, monitoring and
maintenance, and general and direct oversight to ensure that the project is delivered
successfully to meet the planed objectives (Walker, 2007)

The operating system is “the system of activity through which the project is achieved”
(p.171). Moreover, it is managed by the managing system because the managing system
carries out the decision-making or provides recommendations to the clients for making
decisions to keep the operating system going ahead (Walker, 2007).

Agency Board
Board: Resolves changes above
I GM's delegated authority
Agency General Manager
Personnel (GM)

GM: Resolves changes within
I GM's delegated authority
Project

Manager Project Manager: Resolves changes within
project manager's delegated authority

I CM: Coordinates review of

RFls and submittals by

C ftant GEC,; and resolves changes
onsultan GEC CM  within CMis delegated
Services authority

GEC: Responds to RFls
and reviews submittals

)

RFCs

RFls &
oo Submittals
Construction Contractor Contractor Contractor
Contractors 1 2 3
. Contractors: Submit RFIs,
NSNS R — submittals, and RFC to CM

Figure 7: Project organization, assigned authorities, and lines of communications for construction
Source: Federal Transit Administration (FTA) (2009). Construction Project Management Handbook
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Federal Transit Administration (FTA) (2009) introduced the model of the project
organization for construction where the owner uses the service of the construction manager
(CM) and the general engineering consultant (GEC) (Figure 7). The GEC designs the
record, but he continues to provide his services during construction. This organization
contains three main systems that are an agency personnel system, a consultant services
system and a construction contractors system as follows:

* The agency personnel system includes an agency board, a general manager
(GM), and a project manager (PM).

* The consultant services system consists of general engineering consultant (GEC)
and a construction manager (CM).

* The construction contractors system includes three constructors.

In addition, establishing an organizational structure requires having the clear assignment of
responsibilities and authorities between parties, and lines of communications from the first
line supervisor to the top decision-makers. Furthermore, the organizational structure must
address interfaces that are interconnected between functional relationships existing during
the construction process to ensure that these interfaces may be successfully managed
(Federal Transit Administration (FTA), 2003).

3.4.2 Decision-making process resolving requests for changes (RFCs) of construction
contractors during a construction phase

As quoted in (Passenheim, 2009), Johansson et al (1993) defined a process as the
establishment of links between activities and transformation that occurs within the process.
Furthermore, a process has a start point and a finish one.

Decision-making is a cognitive process that results in the selection of a course of action
among alternatives. Every decision-making process makes a final choice. Furthermore,
decision-making can be regarded as a reasoning process. This is because the process can be
rational or irrational, and can be based on explicit assumptions or tacit assumptions (Lu,
Zhang, Ruan, & Wu, 2007) (p.5).

Walker (2007) showed that a construction process is characterizes by a series of decision
points, including key decision and operational decision ones. They act as “pitch points” via
which the project team must pass, if progress is to be made. Moreover, depending on the
nature of the clients’ organization, the clients will produce the key decisions themselves or
assign this function to several members of their own organization. That the members of the
project team provide information and advice is significantly basic of making the key
decisions. Furthermore, the members of the project team will produce the operational
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decisions basing on their professional and technical competence to make progress towards
a key decision. “The greater the number of decisions classified as operational, the greater
will be the flexibility available to the project team” (p.166).

Decision-making process is very important for the construction process because the delay of
this process is the main cause of debates and the construction delay leading to cost overruns
(Walker, 2007 & Federal Transit Administration (FTA), 2003). Therefore, an appropriate
integrating mechanism for decision-making is essential to ensure that decisions made in a
timely and effective manner (Walker, 2007).

Decision-making process resolving requests for changes (RFCs) of construction
contractors during a construction phase

The “red arrows” in Figure 7 point authority delegation to resolve the requests for
changes (RFCs) of the construction contractors during construction. There are usually
changes in the work that are not covered the contract documents over a construction phase.
Both the owner and the contractors can perform requests for changes (RFCs) by change
orders (Federal Transit Administration (FTA), 2009). Borg (2000) introduced four main

29 C¢

reasons for issuing change orders, which are “change in scope”, “change in material or
29 e

installed equipment”, “change in expected conditions” — conditions that are not anticipated
by the designers, and “change in omissions”.

Both the owner personnel and the construction manager (CM) are responsible for decision
— making for resolving the RFCs of the construction contractors (Federal Transit
Administration (FTA), 2009) (Figure 7). This decision-making process can be illustrated as
follows:

* Firstly, the construction contractors are responsible for submitting their RFCs to
the CM.

* Secondly, the CM will review and send then these RFCs to the general
engineering consultant (GEC) for reviewing. Next, the CM will make a decision for
resolving the RFCs within the assigned authority of the CM. If this decision-making is
over the CM’s assigned authority, the CM will provide the project manager with
recommendations to produce the decision.

* Next, the project manager will make a decision for resolving the RFCs within the
delegated authority of the project manager or will provide recommendations to the GM to
produce the decision, if exceeding the project manager’s assigned authority.

* Finally, the agency board will make a decision for resolving the RFCs, if this
decision-making is over the assigned authority of the GM.
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Federal Transit Administration (FTA) (2009) (p.6-8) introduced several management
techniques that make the decision-making process for resolving the RFCs timely and
effective. These techniques include: (1) assigning command responsibility and financial
authority to produce decisions for resolving changes; (2) using a change control board that
is made by senior project staff to make decisions for large and complex changes; and (3)
building in advance an understanding with the construction contractor about the process of
resolving the RFCs.

3.4.3 Communication process for reviewing requests for information (RFIs) and
submittals of construction contractors during a construction phase

As quoted in Dainty et al (2006), Axley (1984) defined communication as “a metaphorical
pipeline along which information is transferred from one person to another” (p.3). The
transfer of information is regarded as a generic term involving meanings such as
knowledge, processed data, skills, and technology (Cheng et al, 2001). Furthermore,
communication can occur at different levels as individual, team, and corporation degrees
(Dainty et al, 2006).

Dainty et al (2006) showed many different types of communication media that can be applied
in construction communication. Moreover, the choice of which medium that is most suitable
will depend on the nature of the information and the receivers, and the results desired from the
communication. The categories of communication media can include: (1) verbal — oral
communication between individuals; (2) non-verbal — using eye movements, facial
expressions, body contact and so on to express meaning; (3) written — written information
provides a permanent record of the communication; (4) audiovisual — audio-based media; and
(5) electronic — communication based on using innovations such as electronic mail.

Communication process for reviewing requests for information (RFIs) and submittals
of construction contractors during a construction phase

The “green arrows” in Figure 7 show a communication process between key parties
involved in the construction phase for reviewing the requests for information (RFIs) and
the submittals of the construction contractors.

The construction contractors, during the construction phase, often submit their RFIs to the
owner to clarify the design intent of the drawings and the specifications to reduce needs for
costly corrective actions (Federal Transit Administration (FTA), 2009).

Submittals are “shop drawings”, “product data”, and “samples” submitted to the owner for
approval prior to construction of items they represent. For example, in cases, the drawings
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and specifications prepared by the design consultants are not sufficient for construction, so
the contractors or the material suppliers will provide supplemental documents with further
details (Bennett, 2003).

Communication for reviewing the RFIs and the submittals is the responsibility of the GEC,
the CM and the construction contractors (CC) (Figure 7). In addition, the CM acts as a
coordinator to link information between the GEC and the CC (Federal Transit
Administration (FTA), 2009). The communication process includes several steps. Firstly,
the CC takes the responsibility of submitting their RFIs and submittals to the CM. Next,
the CM will review and send then these requests to the GEC for reviewing and responding.
Finally, the CC will receive responses from the GEC via the CM. In this process, the CM
has full power to examine the RFIs and the submittals.
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3.5 Time, cost and quality control during a construction phase
3.5.1 Time control during a construction phase

The objective of project time management is to achieve timely completion of the project.
Furthermore, the time management can include many processes such as “define activity”,

“sequence activity”, “estimate activity resources”, “ estimate activity durations”, and “
control schedule” (Project Management Institute, 2008) (p.129).

Time control is defined as “the process of monitoring the status of the project to update
project progress and managing changes to the schedule baseline”. Therefore, the schedule
control regards (1) “determining the status of the project schedule”, (2) “influencing the
factors that create schedule changes”, (3) “determining that the project schedule has
changed”, and (4) “managing the actual changes as they occur” (Project Management
Institute, 2008) (p.160).

The schedule baseline is a detailed version of the project schedule. It includes key
milestone dates of the project, key material delivery dates and the start and finish dates of
subcontractors. Furthermore, these dates are considered as important control points that
have remarkable influences on the following work of the project (Gould & Joyce, 2009).

Federal Transit Administration (FTA) (2003) (p.3-29) introduced a variety of tools and techniques
that may be applied to control a project schedule during a construction stage as follows:

* Master schedule: The mater schedule is viewed as “a comprehensive
comparable scheduling schema”. Normally, this schedule is updated every month and a
project manager takes responsibility of developing and updating it.

* Construction schedule: The construction schedule is a detailed schedule that is
provided by construction contractors. Normally, this schedule is monthly updated, and is
used to assess project progress during construction.

* Status report: The status report includes information about project progress that
is basic to make decisions regarding schedule issues.

* Monitoring system: Its function is to oversee activity start, activity completion
and accomplishment of other milestones included in the schedule baseline.

* Performance measurement system: Its function is to compare between actual
achieved work and scheduled work based on using the data from the monitoring system.

* Schedule forecast: Its function is to provide prediction of the expected time to
complete the work packages and the total project.
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* Review and update: The purpose of the schedule review is to determine whether
resource reassignment and corrective actions can be undertaken; and to identify potential
problems in the forecasted schedule. Meanwhile, the schedule update is to add new
information into the original schedule in comply with approved changes.

The schedule control during construction depends on the size and complexity of the
project. For large and complex projects, a scheduler should be assigned to supervise
construction progress by using scheduling software. For smaller projects, using hand
drawn bar charts worked out directly with resident engineers should be enough to monitor
construction progress (Federal Transit Administration (FTA), 2009).

Federal Transit Administration (2009) (p.6-7) introduced ways that help to control
effectively a project schedule. These ways are that a project manager should (1) create a
high-level master schedule and restrict details to what interface control involves; (2) determine the
overall schedule duration based on the critical path activities; and (3) require each
contractor to submit (a) a contract schedule baseline for review and approval, (b) monthly
updates of project progress against the approved schedule baseline, and (c) a revised
schedule baseline for the approved contract changes.

3.5.2 Cost control during a construction phase

The goal of project cost management is that the project can be completed within the approved
budget. The project cost management may comprise several processes of “estimate costs”,
“determine budget”, and “control costs” (Project Management Institute, 2008) (p.165).

Cost control is defined as “the process of monitoring the status of the project to update to the
project budget and managing changes to the cost baseline” (p.179). The cost baseline is an
approved time-phased budget at completion. Therefore, the cost control includes much effort
of analyzing a relationship between the expenditure of project funds to the physical work
connected to such consumption (Project Management Institute, 2008).

The cost control regards: (1) affect factors that make changes to the authorized cost
baseline; (2) ensure that all changes are performed on time; (3) manage actual changes
when they occur; (4) assure that cost expenditures do not exceed the authorized funds; and
(5) act to bring expected cost overruns within acceptable restrictions (Project Management
Institute, 2008).

Federal Transit Administration (FTA) (2003) (p.3-37) introduced several principles that
should be applied to achieve the effective cost control. These principles are:

* a cost baseline should include contingency funds caused by inflation, changes of
site conditions, estimation uncertainties, etc.
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* all budget transfers should be documented; and funds should be removed from
work under run its budget to other work.

* the selection of suitable contract types should be considered to ensure cost-effectiveness.

* a management team with adequate authority should be assigned to control strictly
project expenditures.

The cost control during construction depends on types of contract between the owner and
the construction contractors. In several cases, a lump sum fixed price contract is used to
deliver the project. It means that the construction contractors are responsible for
completing the whole project with the fixed price. Hence, the cost control will come down
to management of changes to the contract. As a result, new price of the contract is the sum
of the original contract price and the cost of approved changes (Federal Transit
Administration (FTA), 2009).

Type of
P Description Contractor Compensation
Change

- Changing the plans and specifications Contractor is compensated. If
- Altering the time to complete the work another contractor’s non-

Agency - Changing the contractors’ means and methods | performance causes the

Action - Regulatory changes change, the other contractor
- Third party delays where the Agency is should be back-charged.
responsible for coordinating the third party work

o - Subsurface conditions differ from those Contractor is compensated.
Differing
. represented by the Agency
Site .
o - Unusual conditions occur that could not

Conditions .
reasonably be anticipated

B - Errors or omissions in the design plans and | Contractor is compensated. The

Ot o specifications designer should be back-charged.

VE - Contractor proposes a change that will Agency and contractor share
reduce the project costs the cost savings.
- Contractor changes means and methods and/or | Contractor is not

Contractor delays project due to their own non-performance | compensated but may be

Action - Third party delays where the contractor is given additional time for

responsible for coordinating the third party work

third party delays.

Figure 8: Changes during construction and contractor’s compensation
Source: Federal Transit Administration (FTA) (2009). Construction Project Management Handbook

Variety of types of changes can occur during a construction phase. This derives from
change orders that are issued by both the owner and the contractors.
Administration (FTA) (2009) introduced principles to determine whether the construction
contractor gets compensation for the changes (Figure 8). Moreover, the cost control of the
changes depends on a management culture, i.e., whether the RFCs of the construction

Federal Transit

contractors are resolved in a timely and effective manner.

Chi Nguyen Le 24 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

3.5.3 Quality control during a construction phase

As quoted in Bennett (2003), American Society of Civil Engineering (2000) defined quality
as “the fulfillment of project responsibilities in the delivery of products and services in a
manner that meets or exceeds the stated requirements and expectation of the owner, design
professional and contractor” (p.218). Moreover, project quality management includes the
processes of the performing organization to determine quality policies, objectives, and
responsibilities so that the project’s outcomes will be satisfied the quality requirements
and/or standards (Project Management Institute, 2008).

Quality control is defined as “the process of monitoring specific project results to
determine whether they comply with the relevant quality standards and identifying ways to
eliminate the causes of unsatisfactory results” (Project Management Institute, 1996) (p.83).
Therefore, quality control should require the construction contractors to provide a quality
assurance and/or a quality control plan that are approved by the owner (American Society
of Civil Engineers, 2000 & Federal Transit Administration (FTA), 2009). In addition, the
owner should simultaneously have a quality management plan describing how the quality
control is conducted in the project (Federal Transit Administration (FTA), 2009).

Generally, the quality assurance and/or quality control plan include many different elements
introduced by American Society of Civil Engineers in 2000 (As quoted in Bennett (2003), p.220).
These factors are: (1) recruiting and assigning a skilled workforce; (2) quality control
organization; (3) project progress schedule; (4) inspections; (5) quality control testing plan;
(6) documentation of quality testing plan; and (7) procedures for corrective action when
quality standards are not meet.

Normally, the quality control during a construction phase is connected with: (1) review
contract documents to verify quality aspects that have been considered; (2) supervise
construction activities in accordance with quality requirements and/or standards; (3) perform
quality inspections; and (4) audit consultants, contractors and suppliers quality programs for
adequate and compliance (Federal Transit Administration (FTA), 2009) (p.6-14). Hence,
achieving project’s outputs with satisfied quality requires responsibility of both the owner
and the construction contractors. It means that the owner performs construction supervision
and inspections to ensure that the contractors accord with the quality assurance and/or the
quality control plan as well as the quality standards. Meanwhile, the contractors control the
quality of their deliverables themselves by evaluating and verifying against the criteria
specified in the design documents (Federal Transit Administration (FTA), 2009).

Design consultants, who are known as designers of the record, also attend in the quality
control during the construction phase. This is because they continue to make period visits
on site to assure design compliance (Masterman, 1992 & Federal Transit Administration
(FTA), 2009). One of important activities of the quality control is testing on site, which
aims at protecting the public, the owner, the design professional, and the contractor. Thus, it is
normally performed by independent outside companies. Furthermore, public officials
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representing the local authority can be visited to attend in construction inspections to assure
compliance with local building codes (Bennett, 2003).

Federal Transit Administration (2009) introduced procedures for resolving the
constructors’ deliverables with unsatisfied quality. They are: (1) the deliverables with
unsatisfied quality should be documented in non-conformance reports; (2) the contractors
take responsibility of determining the causes of unsatisfied quality, and performing proper
corrective actions; and (3) the owner does not pay for work with satisfied quality, and
makes a work stop order until the contractors have a proper plan for the quality problem.
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4. A VIETNAMESE CASE: “U MINH BRIDGE CONSTRUCTION
PROJECT”

4.1 Overview of the Vietnamese case

A case that has selected to support my thesis is U Minh bridge construction project (Figure
9). This project is a public one, which was completed in August 2011 with the construction
cost 0f 31.212.000.000 VND (~ 1.5 USD millions) and construction period of 450 days.

Bridge, August 2011

Figure 9: U Minh

The main goals of the project are to (1) reduce traffic across the current bridge and (2)
make convenient traffic in the U Minh town. Its purpose is to encourage the economic,
cultural and social development of the U Minh town by linking other areas.

U Minh bridge construction project includes construction of main bridge and approach
embankment. The main bridge has length of 231 meters and width of 8 meters; and the
road has length of 182 meters.

Owner is Ca Mau provincial Transport and Communication Department that is a
responsible department of Provincial Committee in Ca Mau province, Viet Nam. For U
Minh bridge construction project, the owner used a traditional procurement system
(Design/Bid/Build) to deliver the project. This means that the owner contracted with a
design company to complete the design, and then an open competitive bid was conducted
to choose a contractor for construction.

The owner established a project management unit (PMU) to manage directly U Minh
bridge construction project. The director of the PMU acted as the behalf of the owner in
relations with the design consultants (DC), the supervision consultants (SC) and the
construction contractor (CC) based on the director of the PMU’s power delegated by the
owner. Furthermore, the director of the PMU was assigned to make contracts with the DC
and the CC as well as the SC.
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4.2 Project phases of the Vietnamese case

The life cycle of U Minh bridge construction project included five main phases (Figure 10)

Initial Initial Final decision
idea decision to finance Termination
}—bb >
Pre-project ' Preliminary detailed Construction Operation
phase designphase  design phase phase phase
L Front-end phase |, Implementation phase |

|‘ rI‘ rl

Figure 10: Phases of U Minh bridge construction project

The pre-project phase

This stage was very simple. The ultimate decision-maker (Provincial Committee) and his
responsible departments evaluated whether this investment is essential. Finally, the
ultimate decision-maker made a decision for approving the investment based on
recommendations provided by his relevant responsible departments.

In this phase, the owner — Ca Mau Provincial Transport and Communication Department
was recognized and specified in the decision.

The preliminary design phase

The director of the project management unit (PMU) was the behalf of the owner to make a
contract with the design consultants (DC) for the preliminary design that comprised three
design alternatives, cost estimation, socio-economic analysis, etc.

Finally, the ultimate decision-maker made a decision for selecting the best design
alternative and approving the project budget based on the verification of his all relevant
responsible departments.

The detailed design phase

The director of the PMU was the behalf of the owner to make a contract with the design
consultants (DC) for the detailed design. Finally, the owner made a decision for approving
the detailed design. This is different from the previous phases - the pre-project and
preliminary design phases where the ultimate decision-maker made decisions for approval.

The construction phase

Three were three construction contractors attending in a competitive bid for construction.
Finally, one of them was winner for constructing the whole project.

The operation phase

After the project was fully completed, the owner assigned his responsible division to
manage the bridge during the operation phase.
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4.3 Relationships between the key parties in the detailed design phase

Key parties directly attending
in the detailed design /

Owner

Director of
Project
Management Unit

T
1

Head of Project

Head of
Engineering
Division

Verifiers

Management
Team

A

Design
Consultants

Contractual relationship
Functional relationship

Figure 11: Contractual and functional relationships between the key parties in the detailed
design phase (U Minh bridge construction project)

There are four actors directly joining in the detailed design of U Minh bridge construction
project (Figure 11). They are (1) the owner, (2) the director of the project management unit
(PMU), (3) the head of the project management team (PMT), and (4) the design consultants
(DC). After the detailed design completed by the DC, the director of the PMU would review
it and then submit it to the owner for verifying and approving the detailed design.

In this case, the owner appointed the head of the engineering division (ED) to review the
detailed design. Therefore, six actors attending in the detailed design phase from having
the design consultants (DC) until the detailed design approved by the owner are (1) the
owner, (2) the director of the PMU, (3) the head of the PMT, (4) the DC, (5) the head of
the ED, and (6) the verifiers (Figure 11).

4.3.1 Formal relationships between the key parties in the detailed design phase
(contractual and functional relationships)

Two formal relationships between the key parties in the detailed design phase were
contractual and functional relations as follows:
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* The director of the PMU and the design consultants (DC) had both the contractual
and functional relationships to each other. This is because the director of the PMU
contracted with the DC for the detailed design. Furthermore, the foundation of the
functional relationship is that the director of the PMU performed design inspections, and
organized meetings to handle problems of the detailed design, etc.

* The functional relationship was a relation between the owner and the director of the
PMU; and the director of the PMU and the head of the PMT also had the functional
relationship to each other. This is because they were the owner personnel. The owner
assigned the director of the PMU to make the contract with the DC. After the detailed design
completed, the director of the PMU had to submit the detailed design to the owner for
approval. In addition, the head of the PMT, who performed his tasks assigned by the director
of the PMU, oversaw directly the design work of the DC. The responsibility of the head of
the PMT was to report all issues regarding the detailed design to the director of the PMU.

* The functional relationship was also a relation between the owner and the head of
the ED. This is because the owner assigned the head of the ED to verify the detailed design
submitted by the director of the PMU. Then the head of the ED provided the owner with
recommendations that were basic so that the owner made a decision for approving the
detailed design.

* The head of the ED and the verifiers also had the functional relationship to each
other. The verifiers, who were the personnel of the ED, performed their functions allocated
by the head of the ED. The responsibility of the verifiers was to report the review result of
the detailed design to the head of the ED.

* The head of the PMT, the DC and the verifiers had the functional relationships to
each other. This is because during the review process, the verifiers required the head of the
PMT and the DC to provide information and explain the calculations, unclear items and so
on of the detailed design.

4.3.2 Informal relationships between the key parties in the detailed design phase (trust
and personal relationships)

Besides formal relationships, the key parties had informal relationships — trust and personal
relationships to each other as follows:

* The owner, the director of the PMU, the head of PMT, the head of the ED and the
verifiers had both the trust and personal relationships to each other. This is because they were
the owner personnel, and had long time to work together. Therefore, they well understood their
ability and experience to each other. This helped to establish trust among them. Moreover, the
personal relationships among them were mainly friendship and colleague.
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* Both the owner and the director of the PMU and the DC also had both the trust
and personal relationships to each other. This is because the DC, who had been hired by
the owner and the director of the PMU, designed successfully many projects with high
quality, build-ability, and the detailed design completed on time in the past. The personal
relationships among them were mainly friendship.

* The head of the ED, the verifiers, the head of the PMT and the DC also had both
the trust and personal relationships to each other because they worked together in many
successful projects.

In conclusion, all key parties involved in the detailed design phase had both the
trust and personal relationships to each other.

4.4 Relationships between the key parties in the construction phase

There were six actors (Figure 12) attending in the construction phase of U Minh bridge
construction project, including (1) the owner, (2) the director of the PMU, (3) the head of
the PMT, (4) the DC, (5) the supervision consultants (SC), and (6) the construction
contractor (CC).

Owner

Director of
Project
Management Unit

L4 )

1
’ 1
1
1

f
! | Head of Project o
Desien 1 Management Supervision
Consultants : Team Consultants
1 . T
. 1 1 ! 1 :
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T Contractor
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Figure 12: Contractual and functional relationships between the key parties in the
construction phase (U Minh bridge construction project)
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4.4.1 Formal relationships between the key parties in the construction phase
(contractual and functional relationships)

Two formal relationships in the construction phase were contractual and functional
relations as follows:

* The functional relationship was a relation between the owner and the director
of the PMU; and the director of the PMU and the head of the PMT also had the functional
relationship to each other. This is because they were the owner personnel. During the
construction stage, the director of the PMU provided the owner with recommendations to
make a decision for approval of changes, etc. Furthermore, the head of the PMT provided
the director of the PMU with recommendations to resolve issues occurring in the
construction phase.

* The head of PMT, the DC, the SC, and the CC also had the functional
relations to each other. This is because during the construction phase, the DC continued to
provide their services such as inspection responsibilities and information provision.
Moreover, the SC performed the supervision of the construction activities of the CC. In
addition, the head of the MPT checked the activities of both the SC and the CC; and sent
requests for changes (RFCs), information (RFIs) and submittals to the DC for reviewing
and responding.

* The director of the PMU and each contractor (the DC, the SC, and the CC) had
both the contractual and functional relationships to each other. This is because besides the
contract between the director of the PMU and each contractor, the director of the PMU
performed construction inspections with attendance of all contractors to determine whether
the CC’s deliverables was accepted. Moreover, the director of the PMU sometimes visited
on site to check the activities of these contractors.

4.4.2 Informal relationships between the key parties in the construction phase (trust and
personal relationships)

Besides formal relationships, the key parties had informal relationships — trust and personal
relationships to each other as follows:

* The owner, the director of the PMU and the head of PMT had both the trust and
personal relationships to each other. This is because they were the owner personnel, and
had long time to work together. Therefore, they well understood their ability and
experience to each other, which was basic of establishing trust among them. The personal
relationships among them were mainly friendship and colleague.
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* The owner, the director of the PMU, the DC, the SC, and the CC had both the
trust and personal relationships to each other. The trust relationships were formed because
the owner and the director of the PMU had hired these contractors to do successfully many
projects in the past. Moreover, these contractors were local, and they had worked together
in many successful projects. Thus, they well knew to each other. The personal relationships
between them were mainly friendship.

* The head of the PMT also had both the trust and personal relationships with the
DC, the SC, and the CC because of above reasons.

In conclusion, all key parties involved in the construction phase had both the trust
and personal relationships to each other.

Chi Nguyen Le 33 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

4.5 Project organization, decision-making and communication processes in the
construction phase.

4.5.1 Project organization for construction

Project organization for construction of U Minh bridge construction project consisted of
main three systems (Figure 13) as follows:

(1) Owner personnel system included the owner, the director of the project
management unit (PMU), and the head of the project management team (PMT).

(2) Consultant services system contained the design consultants (DC) and the
supervision consultants (SC).

(3) Construction contractor system included the only one construction contractor (CC).

--------- Board: resolve changes
Owner above the PMU’s
delegated authority
. : I Director: resolve changes

Owner Drrector of Project within the PMU’s i

Personnel I\Ianaggment delegated authority
Unit
I Head: coordinate review of
Head of project RFIs and submittals by the DC:
Management review and recommend RFCs
T e: - to the director of the PMU
|

Consultant Diesizn SC: review and recommend Supervision

Services C‘onsul;mts RFIs. submittals, and RFCs to Consultants

i the head of the PMT
""""" DC: respond to RFIs: RFCs RFIs &
and review submittals submittals
Construction and RFCs: and give
T g suggestions to RFCs CC: submit RFIs.| Construction
submittals, and Contractor
RFCs to the SC

Figure 13: Project organization, assigned authority and lines of communications for
construction (U Minh bridge construction project)

4.5.2 Decision-making process for resolving requests for changes (RFCs)

The “red arrows” present the decision-making process for resolving the requests for
changes (RFCs) of the construction contractor (CC) (Figure 13). This process may include
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the attendance of several or all key parties involved in the construction phase. This
depended on types of changes that decision-making for resolving these changes was within
or over the assigned authority of the director of the PMU.

The decision-making process for resolving the RFCs included several steps as follows:

* Firstly, the construction contractor (CC) submitted his RFCs to the supervision
consultants (SC). Then the SC evaluated these RFCs, and provided recommendations to
the head of the PMT.

* Secondly, after receiving the RFCs from the SC, the head of the PMT reviewed the
RFCs and then sent them to the DC. The responsibility of the DC was to review the RFCs to
determine whether the RFCs were suitable, and then provided suggestions to solve the RFCs.

* Finally, the head of the PMT provided the director of the PMU with
recommendations to make a decision for resolving the RFCs based on the evaluations and
suggestions of both the DC and the SC. If this decision-making were over the assigned
authority of the director of the PMU, he would provide the owner with recommendations
to make a decision for resolving the RFCs.

4.5.3 Communication process for reviewing requests for information (RFIs) and submittals

The “green arrows” illustrate the lines of communications for reviewing the requests for
information (RFIs) and the submittals of the construction contractor (CC) (Figure 13).

The communication process for reviewing the RFIs and the submittals was conducted in
writing. In this process, the head of the MPT worked as a coordinator to link information
between the design consultants (DC) and the construction contractor (CC).

The communication process for reviewing the RFIs and the submittals included several
steps as follows:

* Firstly, the CC submitted his RFIs and submittals to the SC. The responsibility of the
SC was to review these requests and then provided recommendations to the head of the PMT.

* Secondly, after receiving the RFIs and the submittals, the head of the PMT
reviewed these requests and sent them to the DC for reviewing and responding.

* Thirdly, the responsibility of the DC was to respond these requests. Next, the DC
submitted their responses to the head of the PMT who would examine these responses
before sending them to the CC. Finally, the construction contractor (CC) received the
responses of the DC throughout the SC.
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4.6 Influences of relationships between the key parties on the processes of the time,
cost and quality control during the construction phase

4.6.1 Influences of relationships between the key parties on the process of time control
4.6.1.1 Process of the time control during the construction phase

Time control of U Minh bridge construction project was conducted based on the
construction schedule provided by the construction contractor (CC), and approved by the
director of the project management unit (PMU).

Updating this schedule was performed every month, and was done by the supervision
consultants (SC). The update of the construction schedule was done as follows:

* The CC monthly provided the progress reports to both the SC and the head of the
PMT. Next, the SC performed the review of these reports. After that, the SC monthly
provided the head of the PMT with their own progress reports. Furthermore, in the
progress reports, both the CC and the SC had to evaluate that the achieving progress of the
project affects the time of the remaining works.

* The responsibility of the head of the PMT was the review and evaluation of the
progress reports provided by both the CC and the SC. Then the head of the PMT sent these
reports to the director of the PMU for assessment.

* The director of the PMU monthly provided the progress reports to the owner so
that the owner assessed the project progress as overall oversight.

4.6.1.2 Influences of relationships between the key parties on the process of the time
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the time control because of several below reasons:

* The contracts clearly determined responsibilities of the relevant parties in the time
control. This was a legal obligation to assure that the relevant parties had to attend in the
process of the time control.

* Regulations for penalizing the construction contractor when breaking the
approved construction schedule positively affected the process of the time control.

Functional relationships: The functional relationships positively affected the process of
the time control because in this process, the relevant parties performed their tasks with a

Chi Nguyen Le 36 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

positive attitude. For example, the owner and the director of the PMU clearly perceived the
importance of the project. Therefore, they highly concerned the review of the progress
reports, and gave suitable solutions to progress problems in a timely manner. In addition,
the CC and the SC always provided the progress reports on time with sufficient
information.

Trust relationships: The trust relationships had negative impacts upon the process of the
time control. This is because the trust relationships resulted in the subjective of reviewing
the progress reports leading to mistakes.

Personal relationships: The personal relationships had positive influences on the process
of time control because they encouraged communications between the relevant parties.
This made information exchange more often, which helped to resolve the progress
problems more effectively. Moreover, basing on good personal relationships between the
owner and the CC, the owner informally contacted the CC to require the CC to resolve the
progress problems without cumbersome formal procedures.

4.6.2 Influences of relationships between the key parties on the process of the cost control
4.6.2.1 Process of the cost control during the construction phase

The cost control process was conducted to ensure that the project expenditures did not
exceed the project budget.

The owner used a unit cost contract to deliver U Minh bridge construction project. It means
that the owner took responsibility of the risk of the volumes because the construction
contractor (CC) was paid by the actual volume; and the CC was responsible for the unit
cost risk since the unit cost was almost fixed. (The unit cost was only adjusted in certain
situations specified in the contract).

The supervision consultants (SC) were responsible for reviewing the actual volumes
performed by the construction contractor. Then the SC provided the head of the PMT with
reports of the actual volumes that were basic so that the director of the PMU paid for the CC.

There was no any cost baselines in this project, so the update of the cost was performed
throughout comparing the actual volumes with the correspondent volumes in the approved
detailed design to recognize the expenditure status of the project.

Both the owner and the CC had power to make the RFCs during the construction stage.
Moreover, the CC may get compensation for approved changes; and the cost of these
changes was estimated by the DC, and was approved by the owner. In addition, if these
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changes caused the cost overrun, the owner would provide recommendations to the
ultimate decision-maker (Provincial Committee) for approving the changes.

4.6.2.2 Influences of relationships between the key parties on the process of the cost
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the cost control because of several below reasons:

* The contracts clearly determined responsibilities of the relevant parties in the cost
control. This was a legal obligation to assure that the relevant parties had to attend in the
process of the cost control.

* Regulations about payment for the construction contractor, the adjustment of the
unit cost and so on specified in the contract positively affected the process of the cost
control.

Functional relationships: The functional relationships had negative influences on the
process of the cost control. This is because significant conflicts happened when the
relevant parties performed their tasks in this process. A main reason of having the conflicts
is that they always acted to protect their own interests. For example, the CC always wanted
to adjust the unit cost, but the owner did not want to do that.

Trust relationships: The trust relationships had positive impacts upon the process of the
cost control. This is because the trust relationships reduced conflicts between the relevant
parties in this process. The conflict reduction led most of payments for the construction
contractor in U Minh bridge construction project to be conducted on time. Furthermore, the
owner and the construction contractor had high trust to each other, the owner advanced
money to the construction contractor to conduct his construction activities.

Personal relationships: The personal relationships had positive influences on the process
of cost control since the personal relationships enhanced trust and encouraged
communications between the relevant parties in this process.
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4.6.3 Influences of relationships between the key parties on the process of the quality control
4.6.3.1 Process of the quality control during the construction phase

The quality control of U Minh bridge construction project during the construction stage
included the director of the PMU’s construction inspections, the supervision consultants’
construction supervision, and the design consultants’ supervision.

The supervision consultants (SC) supervised and assessed quality of deliverables submitted
by the construction contractor (CC) based on the quality standards of the Vietnamese
government. This was specified in the contract between the director of the PMU and the SC.
When recognizing the deliverables with unsatisfied quality, the SC required the CC for
correction. Furthermore, the SC examined the inputs of the CC by taking experimental
prototypes on site. In this case, a specialized company hired by the CC performed
acceptance tests.

The design consultants (DC) periodically visited on site during construction stage. When
recognizing the errors of the CC against the specifications of the approved design, the DC
asked the CC for correction. Furthermore, the DC attended in the director of the PMU’s
construction inspections to assess whether the CC’s deliverables were accepted.

If the CC did not perform corrective actions for the deliverables with unsatisfied quality
realized by the SC and the DC, the director of the PMU would determine cost for
correction, and then the CC had to pay for this cost.

The head of the project management team (PMT) checked the activities of the SC and
usually visited on site to examine the project quality to ensure that both the CC and the SC
correctly performed the quality activities. Moreover, the director of the PMU performed
period and complete inspections during the construction phase to determine whether the
CC’s deliverables were accepted.

4.6.3.2 Influences of relationships between the key parties on the process of the quality
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the quality control because of several below reasons:

* The contracts clearly determined responsibilities of the relevant parties in the
process of the quality control. This was a legal obligation to assure that the relevant parties
had to attend in this process.
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* Regulations for resolving the deliverables with unsatisfied quality of the
construction contractor positively affected the process of the quality control.

* The construction contractor (CC), the supervision consultants (SC), and the
design consultants (DC) had adequate capacity to perform their tasks.

Functional relationships: The functional relationships had positive impacts on the process
of the quality control because most of the relevant parties well performed tasks with a
positive attitude. For instance, the owner and the director of the PMU had high concern in
the quality control. They usually visited on site, and directed the head of the PMT to check
the quality activities of the contractors. Furthermore, the SC strictly supervised the
construction activities of the construction contractor in accordance to the quality standards.

By contrast, the functional relationships also had negative influences on the process of the
quality control since several interest conflicts between both the owner and the SC and the
CC happened. In addition, the DC infrequently visited on site to perform their tasks in this
process.

Trust relationships: Trust relationships positively affected on the process of the quality
control. This is because only a few significant conflicts occurred in this process, and these
conflicts were quickly resolves based on trust that they had to each other.

Personal relationships: The personal relationships did not seem to have any influences on
the process of the quality control because in this process, the relevant parties were very
strictly required in accordance with regulations specified in the contract.
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5. ANORWEGIAN CASE: “PIRBRUA IN TRONDHEIM”

5.1 An overview of the Norwegian case

Pirbrua in Trondheim is River Nid bridge construction project (Figure 14). It is a public
project completed in June 2009, forming a part of the new ring road to lead traffic round
Trondheim's city center. This bridge has length of 130 meters, and includes two road lanes
as well as pedestrian and cycle paths.

Figure 14: River Nid Bridge

The main four goals of the project are:

(1) Relive the downtown and downtown residential areas through traffic, heavy
traffic and traffic of dangerous of goods.

(2) Reduce the number of dwellings in the downtown and Ila with indoor noise
over 35 dBA to 75-80% and the number of accidents in the downtown and Ila by 10-20%.

(3) Tie up and operate the port areas of Nyhavna, Brattera, Ila pier and Hovringen.

(4) Facilitate close to the city housing and commercial development, including the
lower river port and Brattera Ilsvika.

The owner is Norwegian Public Roads Administration (NPRA). The owner used a
management contracting approach that is considered as a traditional method
(Design/Bid/Build) to deliver the project. Furthermore, the owner appointed a construction
manager (CM) to coordinate and supervise the construction activities of the separate
package contractors. In addition, the CM was assigned to make contracts with both the
design consultants (DC) and the package contractors.
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5.2 Project phases of the Norwegian case

The life cycle of River Nid bridge construction project included five phases that are the
pre-project phase, the preliminary design phase, the detailed design phase, the construction
phase, and the operation phase (Figure 15).

Initial Initial Final decision
idea decision to finance Termination
Pre-project P1'§1H1M1al?’ detmled Construction Operation
phase design phase  design phase phase phase
L Front-end phase |, Implementation phase |

[ i ol
Figure 15: Phases of the River Nid bridge construction project

The pre-project phase: There were two main decisions produced at the phase. Trondheim
Kommune made a political decision for approving the general scope of the project such as
a number of lanes of the bridge, the location, etc. Meanwhile, Norwegian Public Roads
Administration (NPRA) made a decision for approval of technical issues.

The preliminary design phase: In this phase, an open competition was conducted to
choose the best preliminary design alternative for the project. There was the attendance of
three consultant contractors who are:

* Pir I (Pirll/Myklebust),
* Reinertsen (Reinertsen/Selberg), and
* COWI (COWI/Dissing+Weitling).

Each of these contractors provided a preliminary design alternative. Furthermore, a group
consisting of the project leader (PL), the construction manager (CM), and experts was
responsible for the assessment of the competition for choosing the consultant contractor.
Finally, COWI (COWI/Dissing+Weitling) won this competition.

The detailed design phase: After the preliminary design phase completed, the CM
contracted with COWI for the detailed design of the project, and managed the work of the
DC during the detailed design stage. In addition, NPRA, in this stage, was a final decision-
maker for approving the detailed design before starting a competition for choosing
construction contractors. Therefore, NPRA hired other consultant contractor called the
review consultants (RC) to review the detailed design as the basic of decision-making.

The construction phase: The project was divided into five work packages of “piling”,

LRI T

“concrete”, “steel”, “machine”, and “asphalt”. Thus, five separate open competitive bids
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were conducted to select construction contractors. After these competitive bids completed,

the CM was responsible for making the contracts with winners.

The operation phase: This phase started when the package contractors handed over the

bridge until its disposal.

To manage the project, NPRA established a hierarchical organizational structure presented
in Figure 16. This organization included five key parties, i.e., (1) NPRA, (2) Statens
vegvesen Region Midt, (3) the development manager (DM), (4) the project leader (PL),
and (5) the construction manager (CM). Moreover, the PL and the CM were fully
delegated to manage directly the detailed design and construction phases of the project.

Norwegian Public
Roads Administration

Statens vegvesen
Region Midt

Development
Manager

Project
Leader

Construction
Manager

Figure 16: Hierarchical organizational structure on owner side (River Nid bridge

construction project)
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5.3 Relationships between key parties in the detailed design phase

Direct connection Norwegian Public
between =~ NPRA Roads Administration | b
and Project Leader :
»j 1
£\ |
Project :
Leader :
. \ |
1 1
1 1
Construction i
Key parties directly Manager i
attending i the " i
detailed desion ! / :
Design Consultants | Review
(COWI) Consultants
Key

Contractual relationship
"""""" Functional relationship

Figure 17: Contractual and functional relationships between the key parties in the detailed
design phase (River Nid bridge construction project)

There are three actors directly joining in the detailed design of River Nid bridge construction
project (Figure 17). They are (1) the project leader (PL), (2) the construction manager (CM),
and (3) the design consultants (DC).

After the detailed design completed by the DC, the PL had direct contact with NPRA for
review and approval of the detailed design. This direct connection was outside Statens
vegvesen Region Midt and the development manager (DM) in the hierarchical
organizational structure presented in Figure 16.

In this case, NPRA hired a consultant company called the review consultants (RC) to review
the detailed design. Therefore, five actors attended in the detailed design phase are (1)
NPRA, (2) the PL, (3) the CM, (4) the DC, and (5) the RC (Figure 17).

5.3.1 Formal relationships between the key parties in the detailed design phase
(contractual and functional relationships)

Two formal relationships between the key parties in the detailed design phase were
contractual and functional relations as follows:

* The functional relationship was a relation between NPRA and the project leader
(PL). This is because there were interrelations between NPRA and the PL during the
review of the detailed design. For example, the PL provided the documents of the detailed
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design to NPRA, and got back a decision produced by NPRA for approval of the detailed
design to conduct competitive bids for construction.

* The functional relationship was also a relation between the design consultants
(DC) and the review consultants (RC) since they had contact with each other during the
review of the detailed design.

* The PL and the CM had both the contractual and functional relationships to each
other. This is because besides the contract, the CM had to report to the PL on progress of
the detailed design, the cost, etc. In addition, the PL directed the CM to resolve issues
occurring over the process of the detailed design.

* The CM and the DC, and NPRA and the RC had both the contractual and
functional relationships to each other. This is because the CM hired the DC for making the
detailed design, and NPRA hired the RC for reviewing the detailed design. In addition, the
functional relation between the CM and the DC was presented via that the CM reviewed
design documents submitted by the DC. Furthermore, NPRA and the RC had the
functional relation to each other since the RC reported NPRA on the result of the review of
the detailed design.

5.3.2 Informal relationships between the key parties in the detailed design phase (trust
and personal relationships)

Besides formal relationships, the key parties had informal relationships to each other,
including trust and personal relationships as follows:

* NPRA and the PL did not seem to have the personal relationship to each other
since the connection was very formal. Furthermore, the PL and the CM had both the trust
and personal relationships to each other. This is because they well knew to each other, and
had many chances to get information on knowledge, experience, and ability to each other.
This helped to form trust in the relation.

* The CM and the DC had both the trust and personal relationships to each other.
At the beginning, there were not any trust and personal relations between the CM and the
DC since they did not know to each other before. However, the trust and personal
relationships were established and developed over the detailed design phase. This is
because they had many opportunities to work together, so they could get information on
knowledge, ability, and experience to each other. Furthermore, they had good activities to
build good personal relations to each other as having dinners in the evening.
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* In this case, the trust relationship was recognized to find fast out solutions to
problems, and the personal relation made communication between the key parties better in
the detailed design phase.

5.4 Relationships between the key parties in the construction phase

There were ten actors attending in the construction phase of River Nid bridge construction
project. They are (1) the development manager (DM), (2) the project leader (PL), (3) the
construction manager (CM), (4) the design consultants (DC), (5) the supervision consultants
(SC), (6) the concrete contractor, (7) the asphalt contractor, (8) the piling contractor, (9) the
machine contractor, and (10) the steel contractor (Figure 18). Particularly, the DM may be
considered as the owner of the project in the construction phase.

Development
Manager

Project
Leader

fmm———mmmm——— - - Construction ~ f-=-=-=-=-=-====----
Manager

\
/7

Concrete
Contractor

Design Consultants
(COWI)

Piling
Contractor

-
1

| I —
1
1
1

r===7r=="="=="="™™\

«-| Asphalt [-
Contractor

""" ~[-7 Machine |
Contractor

Consultants

I
I
Supervision :
I
I
I
I

Lo Steel

Key """"f"f"" Contractor
Contractual relationship

Functional relationship
Figure 18: Contractual and functional relationships between the key parties in the
construction phase (River Nid bridge construction project)
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5.4.1 Formal relationships between the key parties in the construction phase
(contractual and functional relationships)

Two formal relationships between the key parties in the construction phase were
contractual and functional relations as follows:

* The development manager (DM) and the project leader (PL) had both the functional
and contractual relationships to each other. This is because besides the contract, the PL had to
report monthly the DM on project progress, project finance, security issues, etc.

* The PL and the CM also had both the functional and contractual relations to each
other. This is because besides the contract, the CM performed his function in connection
with the PL. For example, the CM provided the PL with recommendations to make
decisions for approval of changes. In addition, sometimes the CM had several meetings
with the PL to handle problems regarding the construction activities of the contractors.

* The CM and the package contractors (the concrete contractor, the asphalt
contractor, the piling contractor, the machine contractor, and the steel contractor) had both
the contractual and functional relations to each other. This is because besides the contracts,
the CM performed his function in connection with the package contractors. The CM
supervised and coordinated the construction activities of these contractors. Moreover, the
packages contractors submitted their RFCs, RFIs and actual volume reports to the CM.

* The CM and both the DC and the SC had both the contractual and functional
relationships to each other. The reason for this is that the CM hired the SC for supervising
and controlling only the construction activities of the steel contractor. Furthermore, the
functional relation between the CM and the DC was presented via that the CM contacted
the DC for reviewing the RFIs and submittals of the package contractors.

* The functional relationships were relations between the design consultants (DC)
and the package contractors. This is because the DC continued to provide their services as
information provision in the construction phase.

* The functional relationship was also a relation between the DC and the SC, and
between the SC and the steel contractor since the SC performed their function in
connection with both the DC and the steel contractor. For instance, the SC controlled the
activities of the steel constructor against the contract documents as well as direct
information exchange between the DC and the steel contractor during the construction
phase.
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5.4.2 Informal relationships between the key parties in the construction phase (trust and
personal relationships)

Besides formal relationships, the key parties had informal relationships to each other,
including trust and personal relationships as follows:

* The DM and the PL had both the personal and trust relationships to each other,
but the degree of these relations was low since the connection was very formal.
Furthermore, the PL and the CM had both the trust and personal relationships to each
other. This is because they well knew to each other, and had many chances to get
information on knowledge, experience, and ability to each other. This helped to established
trust in the relationship.

* The informal relationships between the CM and both the package contractors and
the SC in the construction phase were similar to these relations between the CM and the
DC in the detailed design phase. The CM and both the package contractors and the SC did
not seem to have any trust and personal relations to each other before. This is because this
was the first time they worked together. However, the personal and trust relations was
formed and developed over the construction stage.

* The personal and trust relationships were recognized to have positive influences
on the project performance during the construction phase.

5.5 Project organization, decision-making and communication processes in the
construction phase

5.5.1 Project organization for construction

Project organization for construction of River Nid bridge construction project consisted of
main three systems (Figure 18 & Figure 19) as follows:

(1) Owner personnel system included NPRA, the development manager (DM), the
project leader (PL), and the construction manager (CM).

(2) Consultant services system contained the design consultants (DC) and the
supervision consultants (SC).

(3) Construction contractor system included five package contractors, i.e., (1) the
concrete contractor, (2) the asphalt contractor, (3) the piling contractor, (4) the machine
contractor, and (5) the steel contractor.
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5.5.2 Decision-making process for resolving requests for changes (RFCs)

The “red arrows” present the decision-making process for resolving the requests for
changes (RFCs) of the package contractors (Figure 19). This decision-making may be
responsibility of NPRA, Trondheim Kommune (political decisions), the PL, and CM. This
depends on big level of changes. In this case, the CM was assigned to make almost all
decisions for changes of technical issues during construction. Furthermore, NPRA and/or
Trondheim Kommune took responsibility of approving huge changes such as changing the
project concept.

The decision-making process for resolving the RFCs included several steps as follows:

* Firstly, the package contractors submitted their RFCs to the CM. Then the CM
reviewed these RFCs, and made a decision for approval. In some cases, the CM needed to
get opinions from experts as well as the DC as a basis for making a decision.

* Secondly, if the decision-making were over the CM’s assigned authority, the CM
would provide recommendations to the PL to make a decision for approval. In this case, the
PL had power to make a decision for approval of changes if these changes caused cost
overrun that was under 20% of the project budget.

* Finally, NPRA and/or Trondheim Kommune would produce decisions for
approval of changes when the decision-making was over the PL’s assigned authority.

5.5.3 Communication process for reviewing requests for information (RFIs) and submittals

The “green arrows” illustrate the lines of communications for reviewing the requests for
information (RFIs) and the submittals of the package contractors (Figure 19). There were
differences in communication lines between different package contractors in connection
with the role of the CM.

For the RFIs and submittals of the concrete contractor, the asphalt contractor, the piling
contractor, the machine contractor, the CM worked as a coordinator to link information
between the DC and these contractors. This communication process included several
following steps:

* Firstly, these package contractors submitted their RFIs and submittals to the CM.
The responsibility of the CM was to review these requests, and then sent them to the DC
for reviewing and responding.

* Secondly, the responsibility of the DC was to respond these requests, and sent back
the CM. Finally, these package contractors received the responses of the DC via the CM.

Chi Nguyen Le 50 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

For the RFIs and submittals of the steel contractor, there was a direct communication line
between the DC and the steel contractor. This was a special connection outside the CM in
this case.

5.6 Influences of relationships between the key parties on the processes of time, cost
and quality control during the construction phase

5.6.1 Influences of relationships between the key parties on the process of the time control
5.6.1.1 Process of the time control during the construction phase

Time control of River Nid bridge construction project was performed based on the
construction schedules provided by the package contractors, and approved by the CM.

After making the contracts, the CM would make the whole construction schedule based on
the schedules submitted by package contractors. In the whole construction schedule, the
CM made opening time between different contractors to aim at time compensation when
any package contractors got progress problems in their own construction schedule.

Updating the construction schedule was conducted every two weeks. In addition, the
package contractors took responsibility of updating their own schedule, and the CM was
responsible for reviewing this update. Furthermore, the CM monthly reported the PL on
project progress.

5.6.1.2 Influences of relationships between the key parties on the process of the time
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the time control. One of most important reasons is that the contracts regulated
that the CM and the package contractors had to have meetings every two weeks to talk
about the construction schedule, and give solutions to progress problems. These meetings
were very important to complete the project on time. In addition, procedures for penalizing
the package contractors when they were behind the approved schedule remarkably affected
this process.

Functional relationships: The functional relationships had very positive influences on the
process of the time control because in this process the relevant key parties worked as a
team with good attitudes and relations. Another reason is that effective information
exchange in the two-week meetings made the relevant parties understand well what happen
or what should happen in the next two weeks. Therefore, they well performed their
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function in this process. Particularly, the design consultants (DC) fast came up with good
solutions when there were several problems regarding the drawings and specifications
prepared by the DC.

Trust relationships: The trust relationships positively affected process of the time control.
This is because trust in information exchange between the relevant parties made this
process more convenient. In addition, the trust relationships made communication between
the relevant parties easier. Furthermore, the relevant parties quickly find out good solutions
to progress problems due to trust in previous experience of the key parties.

Personal relationships: The personal relationships had positive influences on the process
of time control since they made communication more effective. In addition, the relevant
key parties had good personal relations to each other, so there were not any problems when
they worked together. Moreover, besides the two-week meetings, sometimes the CM
informally contacted the leaders of the package contractors to talk about progress problems
as well as solutions to these problems. This positively affected this process.

5.6.2 Influences of relationships between the key parties on the process of the cost control
5.6.2.1 Process of the cost control during the construction phase

The CM and the package contractors had unit cost contracts to each other. The CM took
responsibility of the risk of the volumes because the package contractors were paid by the
actual volume; and the package contractors were responsible for the unit cost risk since the
unit cost was almost fixed. In this case, if the actual volume of the item increased 15%
against the contract volume, the unit cost would be adjusted.

The actual volume was calculated by the package contractors, and was controlled by the CM.
in addition, the CM paid for the package contractors based on the reports of the actual
volume provided by the contractors.

An important technique of the cost control is cost update that was performed every month by
the CM based on the cost baseline. In this case, to manage cost of changes, the CM had
power to use the contingency fund of 15% of the project budget, and the PL had power to
use the contingency fund of 20% of the project budget.

Both the owner and the package contractors had power to make RFCs during the
construction stage. In addition, the package contractors might get compensation for
approved changes. The cost of these changes was estimated by the package contractors,
and was approved by the CM. Furthermore, if the contractors suggested changes bringing
about cost savings, the package contractors would be shared 50% of the cost savings.
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5.6.2.2 Influences of relationships between the key parties on the process of the cost
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the cost control because the contract terms covered this process in the construction
phase. For example, the contract terms regulated procedures for payment for the contractors,
how price of approved changes estimated, etc. Furthermore, a system agreed in advance by
the relevant key parties for solving conflicts remarkably affected this process.

Functional relationships: The functional relationships had mostly positive impacts on the
process of the cost control because the relevant parties performed their function with a
good attitude. Sometimes, several conflicts with high voices occurred in the meetings, but
these conflicts were quickly handled based on the contract terms, the system for solving
conflicts, and understanding to each other.

Trust relationships: Trust in actual volume reports coming from the package contractors
made the process of the cost control more convenient. However, the trust relationships had
positive impacts upon this process when there needed to have a certain level of trust.

Personal relationships: The personal relationships positively affected the process of cost
control. This is because the personal relations made convenient in communication, so cost
issues were fast resolved. Moreover, the CM and the package contractors had a good
personal relation to each other. Thus, they often had informal communications to each
other to talk about price of changes. In addition, the contractors could show details
building up the price. As a result, this helped the CM to check out the price in a timely and
effective manner.

5.6.3 Influences of relationships between the key parties on the process of the quality control
5.6.3.1 Process of the quality control during the construction phase

The CM and his team were mainly responsible for the quality control of River Nid bridge
construction project during the construction stage. Moreover, the SC — the third party hired
by the CM controlled only the quality activities of the steel contractors. In addition, the
package contractors had to conduct the basic control of their quality activities for
themselves. In this case, the DC did not attend in the process of quality control during the
construction stage.

After making the contracts, the package contractors were required to submit their own
quality control plans that were basic so that the CM made a quality control plan for the
whole project. This plan was viewed as an important system to perform construction
supervision and construction inspection, and to resolve conflicts in the process of the

Chi Nguyen Le 53 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

quality control. When recognizing the deliverables with unsatisfied quality, the CM
required the package contractors for corrective actions with the same quality.

5.6.3.2 Influences of relationships between the key parties on the process of the quality
control during the construction phase

Contractual relationships: The contractual relationships had positive influences on the
process of the quality control. This is because the contractual terms regulated how the
quality control conducted in the construction phase. This includes how inputs of the
package contractors were checked out, procedures for solving deliverables with unsatisfied
quality, and how the construction activities of the contractor were inspected.

Functional relationships: The functional relationships had very positive impacts on the
process of the quality control because the relevant parties performed their tasks with a
positive attitude. In addition, the relevant parties with good technical knowledge and
practical experience were ease to understand their function in this process. Particularly, in
this case, there were not any significant conflicts between the relevant parties in the
process of the quality control. Furthermore, the CM found out the mistakes of the project
manager of the concrete contractor, and then required to change him to assure that the quality
of the project was satisfied.

Trust relationships: Trust relationships positively affected on the process of the quality
control. One of important reasons is that trust in documentations coming from the package
contractors made easier to check out. Moreover, there was less control of construction
activities on site when the relevant parties had the trust relations to each other.
Nevertheless, the formal quality control of the construction activities was always done, not
depending on level of trust that was low or high.

Personal relationships: The personal relationships have positive influences on the process
of the quality control since these relations seemed to make the relevant parties perform
their tasks better.
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6. COMPARISON and DISCUSSION

6.1 Comparison and discussion on formal relationships between key parties in a
detailed design phase

6.1.1 The theoretical case and the Vietnamese case
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Figure 3: Functional and contractual relationships in a detailed design phase, Design/Bid/Build
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Figure 11: Contractual and functional relationships between the key parties in the detailed
design phase (U Minh bridge construction project)
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Two formal relationships - contractual and functional relationships between the key parties
are found in both the Vietnamese (Figure 11) and theoretical cases (Figure 3). There are
similarities and differences in the formal relationships between the Vietnamese and
theoretical cases as follows:

* The director of the PMU in the Vietnamese case is the project manager in the
theoretical case. The Vietnamese case has more actors than the theoretical case, i.c., six
actors in the Vietnamese case in comparison with four actors in the theoretical case. This is
because the management of the detailed design and the review of the detailed design in the
Vietnamese case are conducted by two separate individuals — (1) the director of the PMU
who is responsible for the management of the detailed design; and (2) the head of the ED
who takes responsibility of the review of the detailed design. In the theoretical case,
however, only the project manager is responsible for performing both these two roles
(Masterman, 1992 & Federal Transit Administration (FTA), 2003).

To my limited knowledge, this difference may bring both advantages and
disadvantage for the detailed design phase in the Vietnamese case. The first benefit is that
the head of the ED is high competence in the review of the detailed design, so his review
may help to achieve a more feasible detailed design. The second advantage is that there are
more reviews of the detailed design, including both the director of the PMU and the head
of the ED. Thus, it is potential to recognize mistakes that are made by the DC to achieve a
right design. Nevertheless, one of significant drawbacks is that it takes much time.

From my observations, I realize that the detailed design phase will be completed
sooner if the director of the PMU is fully responsible for reviewing the detailed design
without the head of the ED’s review of the detailed design, which is similar to the
theoretical case. However, the quality of the detailed design might be poor. This is because
the director of the PMU usually tries to complete the detailed design as planned to prepare
for construction bids, which may lead to less concentration on the quality of the detailed
design. Furthermore, because the director of the PMU directly manages both the detailed
design and construction phases, mistakes of the detailed design can be corrected easily in
the construction phase. This might cause subjectivity of reviewing the detailed design.

* The degree of the contractual relationships in the theoretical case is more
complex than in the Vietnamese case. It is recognized that there is only one contractual
relation in the Vietnamese case, but there are three contractual relations in the theoretical
case. This difference can be explained by several reasons. Firstly, in the theoretical case,
the owner contracts with two separate individuals — (1) the DC who makes the detailed
design; and (2) the quantity surveyor who produces the quantity of bill. However, in the
Vietnamese case, only the DC performs both these two roles. Secondly, the owner and
both the director of the PMU and the head of the ED do not have the contractual
relationships to each other in the Vietnamese case. This is because they are permanent
governmental officials (in-house resources). In my opinion, in the Vietnamese case, the
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DC conducts two roles — making (1) the detailed design and (2) quantity of bill. This may
bring more benefits for the detailed design phase since it is easier to manage this stage.

* The level of the functional relationships in the theoretical case is less complex
than in the Vietnamese case since the Vietnamese case has more actors than the theoretical
case. This means that one actor can have more connections with other actors when he
conducts his tasks in the Vietnamese case.

6.1.2 The theoretical case and the Norwegian case
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Figure 5: Functional and contractual relationships in a detailed design phase, Management
contracting approach
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Figure 17: Contractual and functional relationships between the key parties in the detailed
design phase (River Nid bridge construction project)
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Two formal relationships - contractual and functional relationships between the key parties
are found in both the Norwegian (Figure 17) and theoretical cases (Figure 5). There are
similarities and differences in the formal relationships between the Norwegian and
theoretical cases as follows:

* The CM in the Norwegian case is the management contractor in the theoretical
case. The Norwegian case has more actors than the theoretical case, i.e., five actors in the
Norwegian case in comparison with four actors in the theoretical case. This is because the
management of the detailed design and the review of the detailed design in the Norwegian
case are conducted by two separate individuals — (1) the CM who is responsible for the
management of the detailed design; and (2) the RC who is hired by NPRA takes
responsibility of the review of the detailed design. Nevertheless, in the theoretical case,
only the management contractor is responsible for performing both these two roles.

To my mind, there are several reasons to explain why NPRA hires the RC to review
the detailed design. Firstly, characteristics of the detailed design may be new and complex.
Secondly, the CM is not competence in the review of this design. To make a contract with
the RC for reviewing the detailed design can bring both advantages and disadvantages for
the detailed design phase. One of significant benefits is that the RC is high competence in
the design review, so throughout the review of the RC the detailed design is more feasible
to build. This helps to limit changes that can occur in the construction phase. However, a
remarkable drawback is that choosing wrongly the RC is risky. Hiring the RC with limited
abilities cannot result in a feasible detailed design. Another disadvantage is that it takes
much time since there are some procedures for selecting the RC.

* The level of the functional relationships in the Norwegian case is more complex
than in the theoretical case since the Norwegian case has more actors than the theoretical
case. Nevertheless, the degree of the contractual relationships is roughly similar in both the
Norwegian and theoretical cases. This is because in the theoretical case, the owner
contracts with two separate individuals — (1) the DC making the detailed design; and (2)
the quantity surveyor producing the quantity of bill. Corresponding to this, in the
Norwegian case there are two separate contracts — one is between the CM and the DC; and
the other one is between the NPRA and the RC.

6.1.3 The Vietnamese case and the Norwegian case
There are significant similarities between the Vietnamese and Norwegian cases:
* Firstly, the DC conducts two roles — making (1) the detailed design and (2) the

quantity of bill in the detailed design phase. This may bring advantages for the detailed
design phase since it helps to manage this stage easier.
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* Secondly, the management of the detailed design and the review of the detailed
design are performed by two separate individuals. The director of the PMU and the CM are
responsible for the design management in the Vietnamese and Norwegian cases
respectively. In addition, the head of the ED and the RC take the responsibility of the
design review in the Vietnamese and the Norwegian cases respectively. This may result in
both advantages and disadvantages as analyzed above. To my limited knowledge, a way
that the management of the detailed design and the review of the detailed design are
conducted by two separate individuals is essential. This is because it creates potential
chances to achieve a more feasible detailed design that is a very important element for
getting success of project performance in the construction stage.

However, there is a difference in resources used to review the detailed design between the
Vietnamese and Norwegian cases. The owner uses internal resources (the ED of the owner)
in the Vietnamese case, but external resources (an external company) in the Norwegian
case. This leads to a difference in the contractual relationships. From my observations, I
realize that if the internal resources are at least sufficient competence in reviewing the
detailed design, using the internal resources may be better for the detailed design than
using the external ones. There are two main reasons for this. Firstly, using the internal
resources makes the design review more convenient because of having high trust and
understanding to each other. Secondly, it is a potential opportunity where the internal
resources always act to protect the interests of the owner until achieving the most feasible
design. This is different from the viewpoint of the external resources who always act to
achieve their own interests as much as possible.
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6.2 Comparison and discussion on formal relationships between key parties in a
construction phase

6.2.1 The theoretical case and the Vietnamese case
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Figure 2: Functional and contractual relationships in a construction phase,
Design/Bid/Build (traditional approach)
Source: Masterman (1992). An introduction to building procurement systems
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Figure 12: Contractual and functional relationships between the key parties in the
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The theoretical case (Figure 2) has more actors than the Vietnamese case (Figure 12), i.e.,
eight actors in the theoretical case in comparison with six actors in the Vietnamese case.
This is because there is only one construction contractor who takes responsibility of
completing the whole project in the Vietnamese case. However, in the theoretical case,
there are a main contractor and several subcontractors. The reason for this difference is that
the Vietnamese project scope is small. Furthermore, the Vietnamese project work, which is
undiversified, is complete concrete one. It is realized that this difference leads the degree
of the contractual relationships in the theoretical case to be more complex than in the
Vietnamese case. Nonetheless, the difference in the contractual relations does not lead a
consequence that the project management in the theoretical case is more complex than in
the Vietnamese case. This is because the main contractor is fully responsible for the
construction work of the subcontractors in the theoretical case.

There are significant differences in the key parties involved in the construction phase
between the Vietnamese and theoretical cases:

* In the Vietnamese case, because the DC conducts two roles — making (1) the
detailed design and (2) the quantity of bill in the detailed design phase, there is not the
separate appearance of the quantity surveyor in the construction phase. It is realized that
this difference brings insignificant benefits for the construction phase in the Vietnamese
case. This is because the roles of the quantity surveyor in the construction phase are
limited, mainly making a bill for approved changes.

* In the Vietnamese case, besides the control of both the director of the PMU and
the head of the PMT, there is the separate presence of the SC - an external company (the
third party) hired by the director of the PMU to supervise the construction contractor’s
construction activities. This work, however, is performed by the project manager and his
resident engineers in the theoretical case. This difference may result from the limitation of
the Vietnamese project owner’s available internal resources. They are not competence in
overseeing these construction activities.

From my observations, I realize that hiring the SC (the third party) is necessary since it can
help to enhance chances of the successful completion of the project. This is because the SC
is competent to oversee and control the construction contractors’ construction activities.
However, the project management may become more complex because of several reasons.
Firstly, there are potential problems where the SC and the construction contractors can
‘shake hands’ with each other to cheat construction volume to get their own benefits. This
reduces quality of works. Therefore, it is essential that the project owner has much control
over the activities of both the third party and the construction contractors to assure that
these activities are performed right. Secondly, significant conflicts between the third party
and the construction contractors can occur during the construction phase. This is because
the third party very closely supervises the activities of the construction contractors. These
conflicts can lead to the project delay. As a result, in this situation, (1) a suitable control
system much focusing on supervision of the activities of both the third party and the
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construction contractors, and (2) a system for resolving conflicts agreed in advance are
essential to assure that hiring the third party for construction supervision may bring about
the successful completion of the project.

The appearance of the SC (the third party) leads the level of the functional relations in the
Vietnamese case to be more complex than in the theoretical case. To my limited
knowledge, that the degree of the functional relationships is more complex may cause
disadvantages for the project performance. The reason for this is that the degree of the
functional relations is more complex, which means that one actor has more connections
with other ones in the construction phase. This results in more potential to occur
remarkable conflicts that negatively affects the project performance.
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6.2.2 The theoretical case and the Norwegian case
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Figure 4: Functional and contractual relationships in a construction phase, Management
contracting approach
Source: Masterman (1992). An introduction to building procurement systems
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The Norwegian case (Figure 18) has more actors than the theoretical case (Figure 4), i.e.,
ten actors in the Norwegian case in comparison with five actors in the theoretical case.
This is because a number of the package contractors in the Norwegian case are bigger than
in the theoretical case. Another reason is that besides the supervision of the CM, the SC -
the third party is hired by the CM to supervise the steel contractor’s construction activities.
However, only the management contractor (the CM in the Norwegian case) oversees all the
package contractors’ construction activities in the theoretical case. It is realized that these
differences lead a consequence that the level of both the contractual and functional
relations in the Norwegian case is more complex than in the theoretical case.

To my mind, using more different package contractors, which results in the more complex
degree of the contractual relations, brings both advantages and disadvantages for project
performance. One of main benefits is that the project time is shortened since different
construction work packages can be performed in parallel. Another advantage is that the
project owner can select the most competent contractor to conduct each construction work
package to increase chances of the successful completion of the project. On the other hand,
the project management becomes more complex. This is because the project owner
manages not only construction activities of each package contractor but also interfaces
between package contractors. Another drawback is that if a package contractor gets
problems, it will affect negatively others and the whole project. For above analyses, it
concludes that using many different package contractors in a construction project can
enhance chances of the successful completion of the project when the project owner has
enough competence in the project management. Additionally, as analyzed in 6.2. 1, that the
degree of the functional relationships is more complex may cause disadvantages for the
project performance.

An interesting point that is found in the Norwegian case is that the owner uses both internal
and external resources to oversee and control the package contractors’ construction
activities. Hence, the presence of the SC - the third party to supervise and control the steel
contractor’s construction activities is a fundamental difference between the Norwegian and
theoretical cases. It is realized that the appearance of the SC — the third party is necessary,
and plays an important role in the successful completion of the project in the Norwegian
case. The reason for this is that the CM is less competence in the steel area. In addition, the
construction activities of the steel contractor are highly complex since many technical
solutions are required over the construction phase. Thus, the CM needs the third party with
high competence in the steel area to control the steel contractor. From above mentions, it
can be inferred that when a construction project includes many different packages, it is
essential to evaluate the complexity of each package as well as the available internal
resources of the project owner. This helps to determine which construction activities
(packages) that should be controlled by the third party - an external company to enhance
opportunities of the successful completion of the project.
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6.2.3 The Vietnamese case and the Norwegian case

There are two significant similarities between the Vietnamese and Norwegian cases.
Firstly, there is not the separate appearance of the quantity surveyor in the construction
phase since the quantity surveyor is a part of the DC. This can brings insignificant benefits
for the construction phase as analyzed in 6.2.1. Secondly, there is the presence of the SC
(the third party) who is hired by the director of the PMU and the CM in the Vietnamese
and Norwegian cases respectively to supervise the contractor’s construction activities. This
can bring both advantages and disadvantages for the project performance as analyzed in
6.2.1.

6.3 Comparison and discussion on informal relationships between key parties in both
detailed design and construction phases

6.3.1 The theoretical case and the Vietnamese case

Type of trust in the Vietnamese case is competence trust that is defined by Zaghloul &
Hartman (2003). The trust relations bring both advantages and disadvantages for the
project performance in the Vietnamese case. Similar to Munns’s opinion (1995), the trust
relationships help to reduce conflicts between the key parties. This is important to enhance
the project performance since construction projects delivered by the traditional method are
concerned as where many significant conflicts can occur. The disadvantage of the trust
relationships, however, is that the trust relations cause subjectivity of reviewing documents
coming from the construction contractor. This can result in mistakes in the processes of the
time, cost and quality control. Therefore, to limit this disadvantage of the trust
relationships is essential to the project performance. A suggested approach is establishment
of a suitable control system to assure that formal review of all documents coming from
construction contractors are always conducted to prevent the subjectivity.

An interesting point that is found in the Vietnamese case is that the personal relationships
seem to have only positive influences on the project performance. It means that the
negative side of the personal relationships mentioned by Cheung & Rowlinson (2005) does
not seem to occur in the Vietnamese case. This can be explained by several reasons.
Firstly, almost all the key parties have good personal relations to each other, so they
always to act to strengthen and develop these relationships. Secondly, the contracts include
clear and sufficient contract terms to be sure that all problems occurring in the project
performance can be resolved in an effective manner based on the contract terms, not
depending on the personal relationships.
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6.3.2 The theoretical case and the Norwegian case

An interesting point that is found in the Norwegian case is that although the key parties do
not have the trust relationships to each other before the beginning of the project, the trust
relations are established and developed based on understandings each other about
specialized knowledge and practical experience in both the detailed design and construction
phases. This shows Kadefors’s viewpoint (2004) - have potential opportunities to develop
the trust relationships in traditional arrangements. Furthermore, basing on the foundation of
establishing the trust relationships can confirm that type of trust in the Norwegian case is
the trust competence defined by Zaghloul & Hartman (2003).

There are two important advantages of the trust relationships in the Norwegian case. One
of them is that the trust relations result in effective communication that is mentioned by
Zaghloul & Hartman (2003). The other benefit is that the trust relations make the key
parties fast find out solutions to problems. Essentially, this benefit of the trust relations is
conflict reduction mentioned by Munns (1995). This is because the solutions are only
produced in a quick manner when the key parties have little conflict to each other.

6.3.3 The Vietnamese case and the Norwegian case

There is a considerable difference in the start point of the trust and personal relationships
between the Vietnamese and Norwegian cases. In the Vietnamese case, the trust and
personal relationships are established before the beginning of the project based on what the
key parties used to work together in many successful projects in the past. Nonetheless, in
the Norwegian case, the key parties do not seem to have both the trust and personal
relationships to each other before the beginning of the project. This is because it is the first
time they worked together, and they did not know to each other before. In my opinion, this
difference brings significant benefits for the project performance in the Vietnamese case.
This is because the positive influences of the trust and personal relationships are performed
at the initial period of the detailed design and construction phases. Furthermore, this
difference is considered as a good opportunity to achieve the higher level of the trust and
personal relations that can bring more benefits for the performance of the project.

Dissimilar to the Vietnamese case, the trust relationships do not cause any disadvantages in the
Norwegian case. The reason for this is that in the Norwegian case, there is a suitable control
system. It assures that every formal control of the construction contractors’ work is always
conducted. As a result, the subjectivity that is made by the trust relations can be prevented.

Similar to the Vietnamese case, the personal relationships also seem to have only positive
impacts on the project performance in the Norwegian case. Therefore, creating good
chances for establishing and developing good personal relationships to each other in
construction projects is necessary to enhance the performance of the project.
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6.4 Comparison and discussion on project organization for construction, decision-
making and communication processes in a construction phase
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6.4.1 Project organization for construction

Organizational structure for construction in both the Norwegian (Figure 19) and
Vietnamese cases (Figure 13) includes three systems that are the owner personnel system,
the consultant service system and the construction contractor system. It is recognized that it
is similar to an organizational structure introduced by Federal Transit Administration
(FTA) (2009) (Figure 7).

6.4.2 Decision-making process for resolving requests for changes (RFCs)
6.4.2.1 The theoretical case and the Vietnamese case

Authority delegation for decision-making for resolving requests for changes (RFCs) of the
construction contractors during the construction phase is found in both the Vietnamese
(Figure 13) and theoretical cases (Figure 7). It is realized that the authority assignment for
decision-making is essential since it creates good opportunities to be sure that decisions are
made in a timely and decisive manner to prevent the project delay. However, a significant
difficulty that the owner must face when performing the authority assignment is how the
owner can control the decision-making process that is conducted by his organization’s
members. The purpose of this control is to assure that correct decisions are made to
achieve the project goal. Thus, selecting whether the authority delegation for decision-
making is conducted in the project is important since it affects the successful completion of
the project. An important condition for performing the authority assignment is that the
owner must have high confidence in members appointed to make decisions.

There is a remarkable difference in the level of the authority delegation for decision-
making for resolving the RFCs between the Vietnamese (Figure 13) and theoretical cases
(Figure 7). This difference is that in the Vietnamese case, the authority delegation is
limited because only the top management level including the owner and the director of the
PMU has power to make decisions for resolving the RFCs. Meanwhile, in the theoretical
case, decision-making for resolving the RFCs can be conducted at the low management
level in which the CM has power to produce the decisions. Therefore, decision-making for
resolving the RFCs in the theoretical case is faster than in the Vietnamese case. It can be
said that faster decision-making is very important since it makes work of construction
contractors go ahead faster leading to the enhancement of project performance.

From my observations, I realize that there are several reasons to explain why the owner
does not conduct deep authority delegation for resolving the RFCs in the Vietnamese case.
The deep authority delegation means that the decision-making is conducted at the low
management level. The first reason is that the owner does not want to perform the deep
authority delegation since it is very difficult to control the decision-making process.
Moreover, this project is a public construction one, the safety of the project performance is
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considered as the first priority. Another reason is that certain reliable level that the director
of the PMU and both the head of the PMT and the SC have to each other may be low.
Finally, because power associates with economic benefits, so the director of the PMU
wants to hold all power to get more economic benefits.

In my opinion, there is potential to perform the deep authority delegation for resolving the
RFCs in the Vietnamese case to achieve more benefits for the project performance. The
reason for this is that the director of the PMU and both the head of the PMT (the owner
personnel) and the SC have trust to each other. Thus, the director of the PMU can assign
both the head of the PMT and the SC to make decisions for resolving the RFCs.
Furthermore, the head of the PMT can perform an additional role of controlling the
decision-making process conducted by the SC to assure that right decisions are made. As a
result, in the Vietnamese case, the decision-making process at the low management level
including the head of the PMT and the SC can be performed in an effective manner.
However, as analyzed above, the deep authority delegation can cause drawbacks — hard to
control the decision-making process. Hence, determining properly types of changes that
should be decided by the head of the PMT and the SC may be a suitable way to prevent the
disadvantages of the deep authority relegation. This is because it can help to prevent the
opportunistic behavior that occurs in the decision-making process conducted by head of the
PMT and the SC.

6.4.2.2 The theoretical case and the Norwegian case; and the Vietnamese case and the
Norwegian case

Authority delegation for decision-making for resolving requests for changes (RFCs) of the
construction contractors during the construction phase is found in the Norwegian case
(Figure 19), which is similar to both the theoretical (Figure 7) and Vietnamese cases
(Figure 13). Furthermore, the Norwegian and theoretical cases have the equal degree of the
authority delegation for resolving the RFCs in which the CM has power to make decisions
for resolving the RFCs. It means that the decision-making process is conducted at the low
management level in both the Norwegian and theoretical cases, which is different from the
Vietnamese case. In addition, the consequence of this difference is analyzed above.

6.4.3 Communication process for reviewing requests for information (RFIs) and submittals
6.4.3.1 The theoretical case and the Vietnamese case
The head of the PMT in the Vietnamese case and the CM in the theoretical case have the

same roles in the communication process for reviewing the RFIs and submittals. Their
main role is to work as a coordinator to link information exchange between the DC and the
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construction contractors. However, it is realized that lines of communication for reviewing
requests for information (RFIs) and submittals of the construction contractors are different
between the Vietnamese (Figure 13) and theoretical cases (Figure 7). This difference is that
the lines of communication for reviewing the RFIs and submittals in the theoretical case
are more effective than in the Vietnamese case. This is because in the theoretical case the
information exchange the DC and the construction contractors is conducted throughout
only one medium - the CM, but in the Vietnamese case two media - the head of the PMT
and the SC. Therefore, the time of this information exchange in the theoretical case is less
than in the Vietnamese case, which is recognized as the limitation of the communication
process in the Vietnamese case. Making the information exchange simpler is important
since the construction projects usually include huge information exchange between the DC
and the construction contractors.

To my mind, there is a suitable way to make the communication process in the Vietnamese
case more effective to enhance the project performance. This way is that the SC - the third
party is assigned to directly contact with the DC for reviewing the RFIs and submittals. It
means that the roles of the SC in the Vietnamese case (Figure 13) are similar to those of
the CM in the theoretical case (Figure 7). In addition, the head of the PMT is appointed to
do an additional role of controlling direct information exchange between the SC and the
DC. As a result, the information exchange between the DC and the construction contractor
is performed quickly in the Vietnamese case.

6.4.3.2 The theoretical case and the Norwegian case, and the Vietnamese case and the
Norwegian case

It is realized that lines of communication for reviewing requests for information (RFIs) and
submittals of the construction contractors except for the steel contractor in the Norwegian
case are similar between the Norwegian (Figure 19) and theoretical cases (Figure 7). The
reason for this is that the CM in both the Norwegian and theoretical cases works as a
coordinator to link information exchange between the DC and the construction contractors.
As a result, in both the Norwegian and theoretical cases, the communication process is
more effective than in the Vietnamese case as analyzed above.

An interesting point that is found in the Norwegian case is a direct line of communication
between the DC and the steel contractor outside the CM in the construction phase. It is
realized that a main reason for establishing this direct communication line depends on what
the work of the steel contractor is highly complex, which requires huge information
exchange between the DC and the steel contractor. It can be said that the direct line of
communication leads a consequence that the communication process for reviewing the
RFIs and submittals of the steel contractors in the Norwegian case is more effective than in
the theoretical case. This is because the time of the communication process in the
Norwegian case is less than in the theoretical case. As a result, the steel contractor always
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gets information from the DC faster, so his construction work can go ahead faster leading
to the enhancement of the project performance. Nevertheless, in this situation, a significant
difficulty is how the direct communication line is controlled. The purpose of this control is
to assure that right information exchange between the DC and the steel contractor is
conducted. To my limited knowledge, a suggested solution to this issue is establishment of
a suitable control system. This system must assure that there are at least two control faces
of this direct information exchange to limit the potential mistakes of the direct information
exchange.

6.5 Comparison and discussion on influences of relationships between key parties on
processes of time, cost and quality control during a construction phase

6.5.1 Influences of contractual relationships between key parties on processes of time,
cost and quality control

Type of contractual relationships in both the Vietnamese and Norwegian cases is a
traditional arms length contract. The contractual relationships play an important role in
successful performance of the processes of the time, cost and quality control during the
construction phase. This is because in both the Vietnamese and Norwegian cases the
contractual relationships only have positive influences on the processes of the time, cost
and quality control. To achieve these positive impacts requires that the contracts must
include clear and sufficient contract terms covering almost all issues of the processes of the
time, cost and quality control. In other words, the contractual terms must clearly regulate
roles and responsibilities of key parties involved in as well as must are foundations to
resolve conflicts occurring in these three processes.

An interesting point that is found in the Norwegian case is that throughout the contract
terms, a system for resolving conflicts between the key parties is established before starting
the actual construction activities of the construction contractors. This is very important
since it builds initial understanding between the key parties to assure that conflicts in the
processes of the time, cost and quality control can be solved in a timely manner. As a
result, the performance of the project is increased.

6.5.2 Influences of functional relationships between key parties on processes of time,
cost and quality control

The functional relationships have positive influences on the processes of the time, cost and
quality control during the construction phase in both the Vietnamese and Norwegian cases,
and these positive impacts result from positive attitudes of the key parties involved in these
three processes. Therefore, to make the key parties work with positive attitudes is
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necessary to achieve the success of the processes of the time, cost and quality control to
enhance the project performance. To my limited knowledge, there are several approaches
to encourage the key parties to work with a positive attitude in the construction phase:

* Importance of a project should be introduced so that the key parties well perceive
it to increase their responsibilities when performing their tasks.

* Project meetings should be performed in a suitable cycle to assure that the key
parties well understand their tasks in time between two meetings to increase their
responsibilities.

* Good personal relationships between the key parties should be established. This
is because these good relations positively affect the actions of the key parties, i.e., the key
parties usually work with a positive attitude to keep their good relations.

* Clear and sufficient contractual terms should be established so that the key parties
well understand their roles and responsibilities.

There are differences in negative impacts of the functional relationships on the processes
of the cost and quality control during the construction phase between the Vietnamese and
Norwegian cases. It is realized that the functional relations negatively affect the processes
of the cost and quality control in the Vietnamese case. This comes from significant
conflicts that derive from the key parties’ opportunistic behavior in traditional contractual
relationships introduced by Cox & Thompson (1997) and Thomas & Thomas (2005).
However, there are not any negative influences of the functional relationships on these two
processes in the Norwegian case. In my opinion, this can be explained by two main
reasons. Firstly, in the Norwegian case the key parties may have high level of certain trust
and good personal relations to each other. Secondly, the owner has high position in the
construction market, which positively affects the actions of the construction contractors. In
other words, the construction contractors always act to keep good relationships with the
owner since there are many high potential opportunities where they can work together in
future projects.

An interesting point that is found in the Vietnamese case is that the functional relations
only have negative influences on the processes of the cost and quality control, not on the
process of the time control. The reason for this is that the processes of the cost and quality
control include sensitive issues such as calculating actual construction volume of
contractors, acceptance inspection and so on that are directly related to the economic
benefits of the key parties. Thus, there is more likely to have significant conflicts that are
made by the opportunistic behavior of the key parties in the processes of the cost and
quality control than in the process of the time control. In other words, the negative
influences of the functional relations are more likely to perform in the processes of the cost
and quality control than in the process of the time control.
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6.5.3 Influences of trust relationships between key parties on processes of time, cost and
quality control

The trust relationships have positive influences on the process of the time control during
the construction phase in both the Vietnamese and Norwegian cases, and these positive
influences derive from a benefit of the trust relationships - conflict reduction between the
key parties in resolving progress problems. One main reason of the conflict reduction made
by the trust relations is that the key parties have a good understanding each other about
specialized knowledge and practical experience. It can be said that the conflict reduction is
very important for the process of the time control since it helps the key parties to find out
quickly suitable solutions to progress problems to avoid the schedule delays.

However, a difference between the Vietnamese and Norwegian cases in the influences of
the trust relationships on the process of the time control is that the trust relations cause
subjectivity leading to the mistakes of reviewing the progress reports in the Vietnamese
case. To my mind, the reason for this is that the formal review of the progress reports is not
always conducted in the process of the time control, which is considered as a problem of
the control system in the Vietnamese case. In addition, these mistakes are serious for the
process of the time control since they result in the wrong update of the construction
schedule due to wrong information. As a result, the key parties cannot recognize progress
problems. Therefore, establishment of a suitable control system is essential to assure that
formal review of progress reports is always conducted to prevent the subjectivity produced
by the trust relations to increase the project performance.

The trust relationships also have positive influences on the processes of the cost and
quality control during the construction phase in both the Vietnamese and Norwegian cases.
These positive influences come from what the trust relations help to reduce conflicts in the
Vietnamese case and less control of the construction contractors’ work when the key
parties have trust to each other in the Norwegian case. It can be said that the less control is
viewed as one of main conditions of reducing conflicts between the key parties in the
project performance. As mentioned above, the processes of the cost and quality control
contain high potential of significant conflicts, but they do not occur in these two processes
in the Norwegian case. It may prove that the trust relationships play an important role in
conflict reduction. Similar to the process of the time control, the conflict reduction is
essential for the processes of the cost and quality control because it helps to resolve
problems in these two processes in a timely manner leading to the enhancement of the
project performance.

In my opinion, the positive influences of the trust relationships on the processes of the cost
and quality control in normal cases of trust may be not significant. The reason for this is
that the processes of the cost and quality control are sensitive since they are directly related
to economic interests, lifetime of bridges, etc. Thus, they are always conducted in a very
formal manner, i.e., every control of construction contractors’ activities is always
conducted. This means that there will not have chances for the less control of the
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construction contractors’ activities that leads to conflict reduction. From above mentions, I
realized that it is necessary that the key parties should build high degree of certain trust
relationships to each other to create highly potential opportunities for the less control so
that the positive influences of the trust relations are well performed in the processes of the
cost and quality control. The high degree of certain trust relations may be formed
throughout (1) the construction contractors who show high competence in their
construction activities; and (2) long-term relationships where the owner and the
construction contractors work together in many successful projects.

6.5.4 Influences of personal relationships between key parties on processes of time, cost
and quality control

The personal relationships positively affect the processes of the time and cost control
during the construction phase in both the Vietnamese and Norwegian cases. The reason for
this is that the personal relations result in better communication between the key parties. It
is recognized that the processes of the time and cost control contain much information
exchange between the key parties, so the better communication is important. This is
because it brings about better opportunities to achieve the success of this information
exchange to assure that the key parties always get enough information on time. As a result,
the update of the schedule and the cost as well as finding out solutions to progress and cost
problems can be effectively conducted to increase the project performance.

An interesting point that is found in both the Vietnamese and Norwegian cases is a relation
between the personal relationships and informal communication. It can be said that the
personal relations create good chances so that the key parties informally contact with each
other. This may bring advantages for not only the processes of the time and cost control
but also the process of the quality control because every problem can be quickly solved.

There are considerable differences in the influences of the personal relationships between
both the processes of the time and cost control and the process of the quality control in
both these two cases. Dissimilar to the processes of the time and cost control, the personal
relations have insignificant influences on the process of the quality control although the
improved communication can bring several benefits for this process. This means that the
roles of the personal relationships in the achievement of the satisfied quality of the bridges
are limited. In my opinion, the reason for this is that the process of the quality control is
directly related to the lifetime of the bridges that is concerned highly by the public in the
public construction projects. As a result, almost all quality activities of the construction
contractors are always controlled in a very strict manner, not depending on the personal
relationships.

The significantly negative influences of the personal relationships are not found in both the
Vietnamese and Norwegian cases. From my observations, however, I realize that in Viet
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Nam, the personal relations may cause significantly negative influences on the processes of
the time, cost and quality control during the construction phase in public construction
projects. This is because the personal relations can negatively affect work of finding
solutions to problems occurring in these three processes. When the construction contractors
get problems about quality of their deliverables and so on, they usually have informal
contract with the project owners based on the personal relationships to avoid a strict
penalty. As a result, chosen solutions to these problems might be less suitable and not
strong enough to force the construction contractors to work right. This may be viewed as
the negative side of the personal relationships on these three processes. Thus, clear and
sufficient contract terms are essential to limit these negative influences because every
problem can be resolved based on the contract terms, not depending on the personal
relationships.
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7. CONCLUSION and RECOMMENDATION

Throughout comparison and analysis between both the Vietnamese and Norwegian cases
and the theory, and between these two project-cases, several important conclusions are
given as follows:

* In the detailed design phase, the Vietnamese and Norwegian cases have more
actors than the theoretical case since the management of the detailed design and review of
the detailed design are conducted by two separate individuals in both these two cases. This
leads a consequence that the degree of the functional relationships in both these two cases
is more complex than in the theoretical case. However, this can bring significant benefits
for the project performance because there are potential chances of achieving a more
feasible detailed design.

* In the construction phase, using bigger a number of the construction contractors
leads the degree of the contractual relationships to be more complex. Using more different
package contractors in a construction project helps to enhance chances of the successful
completion of the project when the project owner has enough competence in the project
management.

* In the construction phase, hiring the SC (the third party) for supervising the
contractors’ construction activities makes the functional relationships in both the
Vietnamese and Norwegian cases more complex than in the theoretical case. This can
bring both advantages and disadvantages for the project performance. There need to have
(1) a suitable control system much focusing on supervising the activities of both the third
party and the construction contractors, and (2) a system for resolving conflicts to limit
these disadvantages to increase the project performance.

* That the DC conducts two roles — making (1) the detailed design and (2) quantity
of bill creates the reduction of the contractual relationships. This brings significant
advantages for the detailed design phase, but insignificant benefits for the construction
phase.

* The trust and personal relationships can be established before or after the
beginning of the project and bring many benefits for the project performance. However,
the trust relationships can have negative influences on the project performance since they
cause subjectivity. Good personal relationships, and clear and sufficient contract terms can
prevent the negative influences of the personal relations on the project performance.

* Authority delegation for decision-making for resolving the RFCs of the
construction contractors is found in both the Vietnamese and Norwegian cases and the
theoretical case. Nonetheless, the level of the authority delegation in both the Norwegian
and theoretical cases is deeper than in the Vietnamese case. This may make the project
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performance in both the Norwegian and theoretical cases more effective than in the
Vietnamese case.

* In both the Norwegian and theoretical cases, communication process for reviewing
the RFIs and submittals of the construction contractors is more effective than in the
Vietnamese case because the time of the information exchange between the DC and the
construction contractors is less. This leads a consequence that the project performance in the
Vietnamese case may be less effective than in both the Norwegian and theoretical cases.

* Clear and sufficient contract terms are decisive factors to achieve the positive
influences of the contractual relationships on the processes of the time, cost and quality
control during the construction phase to increase the project performance.

* The positive attitude of the key parties is a decisive factor to achieve the positive
influences of the functional relationships on the processes of the time, cost and quality
control during the construction phase. The functional relations’ negative influences made
by significant conflicts are more likely to perform in the processes of the cost and quality
control than in the process of the time control. The high level of certain trust and good
personal relationships can help to prevent the negative influences of the functional
relationships.

* The trust relationships may help to increase the project performance since they
result in conflict reduction between the key parties in the processes of the time, cost and
quality control during the construction phase. However, there need the high degree of
certain trust relationships to achieve the actual positive relations of the trust relations on
the processes of the cost and quality control. This is because these two processes are
sensitive, so there need the high degree of certain trust relations to create chances for the
less control of the construction activities of the construction contractors.

* The personal relationships can make the increase of the project performance due
to better communication. This benefit is achieved mainly throughout what the personal
relationships positively affect the processes of the time and cost control during the
construction phase. Meanwhile, the impacts of the personal relationships on the process of
the quality control are limited.

* The personal relationships encourage informal communication between the key
parties. This can bring both advantages and disadvantages for the processes of the time,
cost and quality control. Clear and sufficient contract terms may help to prevent these
disadvantages to increase the project performance.

Throughout these comparison and analysis, especially recognizing interesting points in
both the Vietnamese and Norwegian cases, there are several recommendations suggested to
increase the performance of the public construction projects that are delivered by
traditional approach (Design/Bid/Build). These recommendations address project owners,
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project managers and construction managers who are responsible for organizing and
managing these public construction projects.

Recommendation 1: Project owners should carefully evaluate their available internal
resources as well as complexity of construction activities of a construction project to
determine properly which construction activities that should be controlled by the third
party to enhance opportunities to successfully complete the project.

Recommendation 2: For construction projects where project owners hire supervision
consultants (SC) — the third party to oversee construction activities of construction
contractors, project owners should appoint the SC to make decisions for resolving the
RFCs of the construction contractors to assure that the decisions can be produced in a
timely manner to enhance project performance.

Recommendation 3: For construction projects where project owners hire supervise
consultants (SC) — the third party to oversee construction activities of construction
contractors, project owners should assign the SC to contact directly the DC to review the
RFIs and submittals of the construction contractors to reduce time of a communication
process to increase project performance.

Recommendation 4: When requests for information (RFIs) of construction contractors are
huge, project owners should build direct communication lines between design consultants
(DC) and construction contractors to shorten time of a communication process to enhance
project performance. However, project owners should build a suitable control system to
oversee these direct communication lines.

Recommendation 5: Before starting actual construction work, throughout contract terms
project owners should establish a system for resolving conflicts in processes of time, cost
and quality control during a construction phase to assure that every conflict can be solved
in a timely and effective manner to increase project performance.

Recommendation 6: Although key parties involved in construction projects do not have trust
and personal relationships to each other before, project owners should create good chances to
form and develop these relationships to bring many benefits for project performance.

Recommendation 7: Project owners should concern ways to encourage key parties to work
with positive attitudes to achieve positive influences of functional relationships on processes of
time, cost and quality control during a construction phase to increase project performance.

Recommendation 8: Project owners and construction contractors should build the high
degree of certain trust relationships with each other to make opportunities for less control
and to achieve the actual positive influences of the trust relations on the processes of the
cost and quality control during a construction phase.
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Recommendation 9: Project owners should make clear and sufficient contract terms to
assure that all problems can be effectively resolved based on these contract terms to limit the
negative influences of the personal relationships on the processes of the time, cost and
quality control.

In conclusion, this study brings significant benefits for me. This is because the study
creates good chances for organizing and managing detailed design and construction phases
more effectively to increase performance of public construction projects delivered by
traditional method (Design/Bid/Build) in several following aspects.

1. Recognizing a good way that makes potential opportunities of achieving a more feasible
detailed design is important. The reason for this is that the feasible detailed design is one of
the most important factors for successful completion of construction projects. Achieving a
more feasible detailed design helps to increase project performance since fewer changes
occur in the construction phase. In addition, it is more possible that construction
contractors perform their construction activities on site.

2. This study results in a chance to use supervision consultants (SC) for overseeing
construction activities of construction contractors more effectively. This is because hiring
the SC brings both advantages and disadvantages for project performance. Therefore,
realizing suitable methods to limit these drawbacks is important to enhance project
performance. Particularly, this study creates a useful way, i.e., evaluating carefully
available internal resources to determine properly which construction activities of a
construction project that should be controlled by the SC. This is essential to increase
project performance.

3. This study also creates a chance to organize a decision-making process for resolving
RFCs as well as a communication process for reviewing RFIs and submittals of
construction contractors more effectively to increase project performance. This derives
from realizing the limitations of these two processes in the Vietnamese case. Particularly,
this study results in a useful way, i.e., direct lines of communication between design
consultants (DC) and construction contractors can be formed to shorten time of
information exchange.

4. Throughout realizing positive and negative influences of relationships between key
parties on processes of time, cost and quality control during a construction phase, I can
organize and manage these three processes more effectively to enhance project
performance. One of useful ways is to encourage elements bringing about the positive
influences. Another way is that there are more control on the processes of the cost and
quality control in which the negative influences of the relationships have more likely to
perform. Finally, establishing a suitable control system and a system for resolving conflicts
makes potential chances of limiting the negative influences.
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APPENDIXES

Appendix 1: Questionnaire for the Norwegian case

QUESTIONNAIRE
A. Introduction
Initial Initial Final decision
idea decision to finance Termination
Pre-project ' Preliminary detailed Construction Operation
phase design phase  design phase phase phase
L Front-end phase |, Implementation phase |

[ 1
Figure: Phases of the River Nid bridge construction project

The life cycle of the River Nid bridge construction project may include five phases as the
above figure.

The pre-project phase: This phase started when having needs for investing the bridge
until a decision for approval was made by the decision—maker.

The preliminary design phase: An open competition was performed to choose the best
design alternative. Three contractors attending in the competition were:

* Pir I (Pirll/Myklebust),
* Reinertsen (Reinertsen/Selberg), and

* COWI (COWI/Dissing+Weitling). Finally, COWI (COWI/Dissing+Weitling)
won the competition for the preliminary design.

The detailed design phase: Statens vegvesen Region Midt contracted with COWI for the
detailed design of the project.

The construction phase: The construction of the project included five packages of
“piling”, “concrete”, “
competitive bids were conducted to select construction contractors. Statens vegvesen

Region Midt contracted with these package contractors.

steel”, “machine”, and ‘“asphalt”. Therefore, five separate open

The operation phase: This phase started when the construction stage completed fully until
the bridge disposal.

My questionnaire includes questions focusing all phases of the project.
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B. Pre-project phase
1. Who was the ultimate decision-maker at the pre-project phase?
2. Who did provide recommendations to the ultimate decision-maker to make a decision for approval?

3. Was there attendance of design consultants at the pre-project phase?

C. Preliminary design phase
4. Who was the ultimate decision-maker for approval of the design at the preliminary design phase?
5. Who did provide recommendations to the ultimate decision-maker to make a decision for approval?

6. What were the main contents of the preliminary design?

D. Detailed design phase

In the detailed design phase, my thesis focuses a decision-making process in which the
decision-maker makes a decision for approval of the detailed design submitted by the
design consultants.

7. How was the decision-making process performed at the detailed design phase?
(The aim is to present a step by step of the decision-making process at the detailed design phase).

7.1 Who was an ultimate decision-maker for approval of the detailed design submitted by
the design consultants?

7.2 Who did provide recommendations to the ultimate decision-maker to make a decision
for approval of the detailed design?

8. Who were the key parties joining this decision-making process at the detailed design
phase? What are their roles?

9. What formal and informal relationship did these parties have each other?

(The aim is to establish a relationship model and/or an organizational model of the
decision-making process at the detailed design phase. Please explain why the parties have
informal relationships each other).

10. Questions for investigating the influences of relationships between parties involved in
the detailed design phase on the decision-making process.
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10.1 How and what did contractual relationships between the parties affect the decision-

making process at the detailed design phase?

10.2 How and what did functional relationships between the parties affect the decision-

making process at the detailed design phase?

10.3 How and what did trust relationships between the parties affect the decision-making

process at the detailed design phase?

10.4 How and what did personal relationships between the parties affect the decision-

making process at the detailed design phase?

10.5 Which types of relationships most influenced the decision-making process, and please

explain why?

E. Construction phase

Concrete
Contractor

Norwegian Public
Roads Admmnistration

Berit Brendskag Lied
(Region Midt)

Ove Nesje
(Development manager)

Harald Inge Johnsen
(Project leader)

Leif Arne Hafstad
(Construction manager)

Design

Piling
Contractor

L ’ Consultants [ ~rf-—-—=- NG
1 «cowpw | |
. : Machine
; ! }  Less -:- —————— Contractor
Asphalt [ 77777 - E !
Contractor S Steel
Contractual relationships S
------------ Functional relationships
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Base on the project materials, I have presented formal relationships (contractual and
functional relationships) between the parties involved in the construction phase as follows:

* The owner personnel have the functional relationships to each other. This is
presented throughout performing the functions of the owner personnel during construction.
For instance, the construction manager provides the project leader with recommendations,
which is basic so that the project leader makes decisions, etc.

* The functional relationships are also relations between the design consultants and
the package contractors. This is because the design consultants continue to provide their
services like construction supervision and inspection during construction.

* Between the construction manager and the package contractors have both the
contractual and functional relationships to each other. This is because besides the contract,
the construction manager has to perform his functions such as supervising and coordinating
the construction activities of the package contractors, etc.

* Between the design consultants and the construction manager also have both the
contractual and functional relationships to each other.

E.1 Relationships between parties involved in the construction phase

11. What informal relationships (trust and personal relationships) did the parties have each
other at the construction phase? What are the parties’ roles?

(The aim is to establish a relationship model and/or a project organization model for
construction at the construction phase. Please explain why the parties have informal
relationships each other).

12. Did Norwegian Public Roads Administration directly attend in the construction phase?
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E.2 Decision-making process and communication process

Norwegian Public
Roads Administration

Berit Brendskag Lied
(Region Midt)
Owner — I
Personnel Ove Nesje
(Development manager)
Harald Inge Johnsen
(Project leader)
Leif Arne Hafstad
(Construction manager)
I | RFIs &
Submittals RFCs
Consultants
Services & | |
Construction - — -
Contractors Design Piling Concrete Steel Asphalt Machine
Consultants Contractor Contractor Contractor Contractor Contractor
(COWI'DW

Package contractors submit their RFCs, RFIs
and submittals to a construction manager

The “red arrows” show assigned authorities between the parties involved the construction
phase for resolving the requests for changes (RFCs) of the package contractors. In
addition, the lines of communications for reviewing the requests for information (RFIs)
and submittals of the package contractors are illustrated in the “green arrows”.

The “red arrows” and the “green arrows” show two main processes of the construction
phase, which are decision-making and communication processes respectively

(I present these two processes in advance since this makes the interview easier and
efficient, and below questions clearer. I need to interview you to get right information.

The decision-making process: The owner personnel are assigned to make decisions for
resolving the RFCs of the package contractors. In fact, the package contractors will submit
their RFCs to the construction manager. Then the construction manager makes a decision
for resolving the RFCs within his assigned authority. If this decision-making is over the
construction manager’s assigned authority, he will provide the project leader with
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recommendations so that the project leader makes a decision for the RFCs. This process is
repeated until a final decision for the resolving RFCs made by the ultimate decision-maker.

In addition, the design consultants perform the review of the RFCs during construction,
which is basic so that the owner personnel produce decisions for the RFCs.

The communication process: Exchanging information between the package contractors
and the design consultants is performed throughout the construction manager who works
as a coordinator for reviewing RFIs and submittals. In fact, the package contractors will
submit their RFIs and submittals to the construction manager. Then these requests are sent
to the design consultants for responding and reviewing. Finally, the package contractors
will receive information provided by the design consultants via the construction manager.).

* Decision-making process for resolving the requests for changes (RFCs) of the
package contractors

13. Who were assigned to resolve the requests for changes (RFCs) of the package
contractors? What big decisions can they make?

14. Who was an ultimate decision-maker for the requests for changes (RFCs) of the
package contractors?

15. Questions for investigating the influences of relationships between parties involved in
the construction phase on the decision-making process.

15.1 How and what did contractual relationships between the parties influence the
decision-making process for resolving the requests for changes (RFCs)?

15.2 How and what did functional relationships between the parties influence the decision-
making process for resolving the requests for changes (RFCs)?

15.3 How and what did trust relationships between the parties influence the decision-
making process for resolving the requests for changes (RFCs)?

15.4 How and what did personal relationships between the parties influence the decision-
making process for resolving the requests for changes (RFCs)?

15.5 Which types of relationships most influenced the decision-making process for
resolving the requests for changes (RFCs), and please explain why?
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* Communication process for reviewing the requests for information (RFIs) and
submittals of the package contractors

16. Who were responsible for reviewing the requests for information (RFIs) and submittals
of the package contractors?

17. Did the construction manager have the assigned authority to review all the requests for
information (RFIs) and submittals of the package contractors?

18. What were official communications between the parties? Were all official
communications in writing? Could you generally evaluate importance of trust and personal
relationships over the communication process so that the project’s work goes ahead fast?

19. Questions for investigating the influences of relationships between parties involved in
the construction phase on the communication process.

19.1 How and what did contractual relationships between the parties influence the
communication process for reviewing requests for information (RFIs) and submittals of the
package contractors?

19.2 How and what did functional relationships between the parties influence the
communication process for reviewing requests for information (RFIs) and submittals of the
package contractors?

19.3 How and what did trust relationships between the parties influence the
communication process for reviewing requests for information (RFIs) and submittals of the
package contractors?

19.4 How and what did personal relationships between the parties influence the
communication process for reviewing requests for information (RFIs) and submittals of the
package contractors?

19.5 Which types of relationships most influenced the communication process for
reviewing requests for information (RFIs) and submittals of the package contractors, and
please explain why?

E.3 Time control process during the construction phase

20. Could you generally evaluate the project success in time, cost and quality (tactical
performance)?

21. Were there any problems in the processes of time, cost and quality control during the
construction phase? If happen or not happen, what were causes and solutions of that?
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22. How was the process of the time control performed at the construction phase?

22.1 Who were parties directly involved the time control during construction? What are
their roles?

22.2 What were inputs and tools of the time control during construction?
22.3 How often did the package contractors update the project schedules?

22.4 There were five separate package contractors, how to integrate the schedule of each
into the whole project schedule?

23. Questions for investigating the influences of relationships between parties involved the
construction phase on the process of time control.

23.1 How and what did contractual relationships between the parties influence the process
of the time control during construction?

23.2 How and what did functional relationships between the parties influence the process
of the time control during construction?

23.3 How and what did trust relationships between the parties influence the process of the
time control during construction?

23.4 How and what did personal relationships between the parties influence the process of
the time control during construction?

23.5 Which types of relationships most influenced the process of the time control, and
please explain why?

E.4 Cost control process during the construction phase

24. How was the process of the cost control performed at the construction phase?

24.1 Which types of contracts did the owner sign with the package contractors? How was
the cost risk shared between the owner and the package contractors?

24.2 Who was a decision-maker for approval when the project expenditures exceed the
approved project budget?

24.3 What were inputs and tools of the cost control during construction?
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24.4 There are usually many types of changes occurred during construction. Which types
of changes did the package contractors get compensation for changes? Which types of
changes did not the package contractors get compensation for changes?

24.5 How was the price of approved changes determined when change orders issued by the
package contractors, and when change orders issued by the owner?

25. Questions for investigating the influences of relationships between parties involved the
construction phase on the process of cost control.

25.1 How and what did contractual relationships between the parties influence the process
of the cost control during construction?

25.2 How and what did functional relationships between the parties influence the process
of the cost control during construction?

25.3 How and what did trust relationships between the parties influence the process of the
cost control during construction?

25.4 How and what did personal relationships between the parties influence the process of
the cost control during construction?

25.5 Which types of relationships most influenced the process of the cost control, and
please explain why?

E.5 Quality control process during the construction phase

26. How was the process of the quality control performed at the construction phase?

26.1 Who were parties directly involved the quality control during construction? What
were their roles?

26.2 Which work did the process of quality control during construction contain?
(Inspections of construction supervision, design consultants, etc)

26.3 What were inputs and tools of the quality control during construction?
26.4 What were procedures for corrective actions when quality acceptance criteria are not met?

27. Questions for investigating the influences of relationships between parties involved the
construction phase on the process of quality control.

Chi Nguyen Le 94 Trondheim 2012



TBA4910 — Project Management, Master Thesis, Spring 2012

27.1 How and what did contractual relationships between the parties influence the process
of the quality control during construction?

27.2 How and what did functional relationships between the parties influence the process
of the quality control during construction?

27.3 How and what did trust relationships between the parties influence the process of the
quality control during construction?

27.4 How and what did personal relationships between the parties influence the process of
the quality control during construction?

27.5 Which types of relationships most influenced the process of the quality control, and
please explain why?

F. Operation phase

28. Which organization was assigned to manage the operation phase of the project?

29. What relationships do the owner and this organization have each other?

G. Questions regard the project documents

30. Could you provide me with documents for mains plans for the project? (This will help
me understand and present the process of the project time, cost and quality control during
construction phase).

31. Could you provide me with documents for role definitions of the parties involved in the
project?
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Appendix 2: Questionnaire for the Vietnamese case (in Vietnamese language)

A. Giai doan thiét ké

So G"l:VT
(Chu dau tu)
|

l""""""'I """""""" 1

! 1

1
i~~~ BanQLDA Phong
| (giam dbc) KH & KT
| : :
1 1 1
I 1 1
1 1 1
I 2 2
! T6 quanly | | Nguoi tham
! du an dinh
: : !
1 ! 1
1 1 :
v L Twvan | ______
EEEE thiét ke

--------- Méi quan hé chtrc ning
Méi quan hé hop dong

1. T6i da trinh bay ai 1a thanh phan tham gia vao qua trinh phé duyét thiét ké cua chu dau
tu va mbi quan hé chinh thirc gitta ho (mbi quan hé hop déng va mbi quan hé chirc ning).

Moi quan hé chinh thirc (moi quan hé hop ddng va chirc ning)

* Giam déc Ban QLDA va TVTK c6 ca mbi quan hé hop dong va mdi quan hé
chtic ning véi nhau boi vi Giam déc Ban ky hop dong voi TVTK dé thuc hién thiét ké
cong trinh (mdi quan hé hop dong). Mdi quan hé chic ning giira ho duoc thé hién thong
qua Giam ddc Ban QLDA nghiém thu ho so thiét ké ctia TVTK trudc khi trinh S¢ phé
duyét.

* Mdi quan hé chirc ning 1a mdi quan hé giira G Sé GTVT va GD Ban QLDA vi
GbD Ban la cép dudi thyc hién nhiém vu do GP S¢ phén cong, co6 trach nhiém thué TVTK
hoan thanh ho so thiét ké, sau d6 dé trinh ho so nay 1én GD So dé phé duyét.

* Giita GD S& GTVT va Trudng Phong KHKT ciing ¢6 mdi quan hé chtrc ning vi
Truéng Phong KHKT tham muu cho GD S6 ra quyét dinh phé duyét thiét ké. Giam dbc So
phan cong Truong Phong KHKT tham dinh ho so thiét ké.

* Giita Truong Phong KHKT va Nguoi tham dinh ciling ¢6 mdi quan hé chire ning
b6i vi Trudng Phong KHKT phén cong cong viée cho ngudi thim dinh. Ngudi thim dinh
¢6 trach nhiém béo co két qua tham dinh ho so thiét ké dén Truong Phong KHKT.
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* Giita TO QLDA, TVTK va Ngudi tham dinh ¢6 mdi quan hé chirc niang véi nhau
boi vi trong qua trinh tham dinh ho so néu c6 bat ky thic mic gi thi Nguoi thim dinh yéu
cau TVTK va T6 QLDA qua giai thich 1am rd va chinh sira nhirng sai sot.

2. Vai tro ctia nhitng thanh phan nay 1a gi?

3. Cac mbi quan hé hop dong giita cac bén anh huong dén qua trinh phé duyét thiét ké cua
chi dau tu nhu thé nao? Cai gi 1a anh hudng ctia cac mdi quan hé hop dong 1én qua trinh phé
duyét thiét ké cuia chu du tu? (vui long cho biét 1a mdi quan hé hop ddng giira ai vdi ai)

4. Cac mdi quan hé chiic nang gitra cac bén anh huong dén qua trinh phé duyét thiét ké cua
chi dau tu nhu thé nao? Cai gi 1a anh hudng cta cic mdi quan hé chirc nang 1én qua trinh
phé duyét thiét ké ctia chi dau tu? (vui 1ong cho biét 1a méi quan hé chirc ning giita ai v6i ai)

5. Cac mdi quan hé tin tudng giita cic bén anh huong dén qua trinh phé duyét thiét ké cia
cha dau tu nhu thé nao? Cai gi la anh hudng ctia cac mbi quan hé tin tuong 1én qué trinh
phé duyét thiét ké cua chii dau tu? (vui 1ong cho biét 1a mdi quan tin tudng giita ai voi ai)

6. Cac mdi quan hé ca nhan giira cac bén anh hudng dén qua trinh phé duyét thiét ké cua
cht dau tu nhu thé nao? Cai gi 1a anh hudng ciia cac mdi quan hé ca nhan 1én qué trinh phé
duyét thiét ké cua chu dau tu? (vui long cho biét 1a mdi quan hé ca nhén giira ai voi ai)

7. Loai mdi quan hé nao c6 anh hudng nhit 1én qua trinh phé duyét thiét ké cua chu dau
tu? Vui long giai thich tai sao?
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B. Giai doan thi cong
B.1 Méi quan hé giira cac bén tham gia vao qua trinh thi cong

8. To6i da trinh bay cac mbi quan hé chinh thirc (mdi quan hé chirc ning va mdi quan hé
hop dong) giira cac bén.

Giira cac bén tham gia vao giai doan xay dung c6 cac mdi quan hé khong chinh thire (mdi
quan hé tin twéng va mdi quan hé c4 nhan) gi? Vui long giai thich tai sao gitra ho c6 mdi
quan hé khong chinh thirc nay? (vui long cho biét 1a mdi quan hé gi gitta ai voi ai)

S6 GTVT

Ban QLDA

:

1

1

I
Tu vén L TOQLDA | | Tu van
thiét ké WB5 Giam sat

1

1

1

“-1  Nha thau
xdy dung

Méi quan hé hop dong

------------ Méi quan hé chirc ning
- Méi quan hé chinh thirc:

+ Mdi quan hé chiic nang 1a méi quan hé giita cac ca nhan cta chi dau tu nhu GB
S6 GTVT, GD Ban QLDA, T6 QLDA WBS5 véi nhau.

+ Mbi quan hé chirc ning ciing 13 mdi quan hé gitta T6 QLDA WBS5, TVTK,
TVGS va nha thau xay dung v6i nhau.

+ Giita GD Ban QLDA va TVTK; giira GD Ban QLDA va nha thau xay dung; va
giita GD Ban QLDA va TVGS c6 ca mdi quan hé hop dong va mbi quan hé chirc ning boi
vi GP Ban ky hop ddng v6i cac nha thau nay (mbi quan hé hop dong) va GP Ban 1a ngudi
tryc tiép thuc hién cong tic nghiém thu xay dung dé quyét dinh san pham ctia nha thau xay
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dung c6 dat chat luong hay khong, qua trinh nay c¢6 su tham gia ctia tit ca cac nha thau
(mdi quan hé chirc nang).

Sé GTVT So GTVT: Giai quyét thay
d6i trén quyén han dugce
phan cong cia Ban QLDA

Cac thanh B Ban QLDA: Giai quyet thay
phan cia = dbi trong pham vi quyén han
chii dau tw QLDA dugc phan

To QLDA WBS: Lién két giai cac quyet yéu

- cau ve thong tin va xem xét nhung hé so

To QLDA duoc cung «.ap boi TVTK; nhan va gidi thiéu
WB5 céc yéu cau vé thay doi dén Ban QLDA

<===)

_________ | TVGS: Nhan va gidi
Dich vu tw | | thiu cac yéu cau ve

a £ P thong tin va yéu cau
van Turvan, TUf Vaf} vé thay ddi; chap nhan
thiet ke glam sat va gi¢i thiéu nhimg ho
R e g e e so dugc dé trinh boi
————————— TVTK: nl‘lan, tra 101 do1 voi nha thau XD dén T8
cac yéu cau thong tin cta
Nha thau nha thau XD. Kiégm tra QLR Wi
xay dung nhimng ho so duge dé trinh Nha thiu

bao1nha thau XD nhu tai
liéu vé vat lieu, mau, ...

thi cong

Nha thau XD: Pua ra cic yéu cau vé
thong tin, thay doi va cdc ho so nhu

tai liéu vé vat liéu, miu, bang tién
do,.

(Miii tén mau dé chi qud trinh ra quyét dinh dé giai quyét cac yéu cau vé thay doi ciia nha
thau xdy dung. Cu thé:

Chi ¢6 GP S¢ GTVT va GB Ban QLDA méi cé tham quyén dé giai quyét cac yéu cau vé
thay doi cia nha thau xdy dwng.Trong qud trinh ra quyét dinh nay, TVIK va TVGS thuc
hién viéc xem xét va ddanh gid cdc yéu cau vé thay doi ciia nha thau xdy dung, lam can cir
cho GP S¢ va GD Ban ra quyét dinh.

Nha thau xdy dung dé trinh cdac yéu cau vé thay doi dén TVGS. TVGS dong y va gidi thiéu
nhitng yéu cau nay dén Té6 QLDA WBS. Sau dé Té QLDA WBS xem xét va giGi thiéu chiing
dén TVTK dé xem xét va danh gid. Sau khi nhdn dwoc nhitng dé xuat tie TVIK, Té QLDA
WBS sé gidi thiéu cac dé nghi nay dén GP Ban dé ra quyét dinh cho thay doi. Néu vieot
qud tham quyén ciia GP Ban sé dé nghi 1én GD S6 ra quyét dinh.)

(Miii tén mau xanh chi qua trinh giao tiép dé xem xét va tra loi cho cac yéu cau vé thong
tin va cac ho so (tai liéu vé vat lieu, mdu, bang tién dg, ...) cua nha thau xay dung. Cu thé:
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Qud trinh giao tiép nay dwoc thuc hién théng qua bon thanh phan, dé la nha thau xdy
dung, TVGS, Té QLDA WBS5 va TVTK. Nha thau xdy dung dé trinh céc yéu cau vé théng
tin dén TVGS. Sau d6 TVGS sé xem xét va gidi thiéu nhitng yéu cau nay dén To QLDA
WB5 va Té QLDA WBS sé lién hé voi TVIK dé cung cdp théng tin dé tra 1oi cho cac yéu
cau théng tin ciia nha thau.)

B.2 Qua trinh ra quyét dinh dé giai quyét cac yéu ciu vé thay ddi clia nha thau xay
dung (miii tén mau do)

9. Cac moi quan hé hop dong giira cac bén anh huong dén qua trinh ra quyét dinh nhu thé
nao? Cai gi 1a anh hudng ciia cac mdi quan hé hop dong 1én qué trinh ra quyét dinh? (vui
1ong cho biét 1a mbi quan hé hop dong giita ai voi ai)

10. Cac mdi quan hé chirc ning giita cac bén anh huong dén qua trinh ra quyét dinh nhu
thé nao? Cai gi la anh hudng cua cic moi quan hé chirc nang 1én qua trinh ra quyét dinh?
(vui 1ong cho biét 1a mbi quan hé chirc ning giita ai voi ai)

11. Cac mbi quan hé tin tuong giita cac bén anh huéng dén qua trinh ra quyét dinh nhu thé
nao? Cai gi 1a anh huong cia cac mdi quan hé tin tudong 1én qua trinh ra quyét dinh? (vui
1ong cho biét 1a mbi quan tin tuong giita ai voi ai)

12. Cac moi quan hé ca nhan gifta cac bén anh huong dén qua trinh ra quyét dinh nhu thé
nao? Cai gi 1a anh hudng ciia cac mdi quan hé ca nhan 1én qua trinh ra quyét dinh? (vui
10ng cho biét 1a mbi quan hé ca nhan giita ai véi ai)

13. Loai mbi quan hé nao c6 anh huéng nhat 1én qua trinh ra quyét dinh? Vui 1ong giéi thich tai sao?

B.3 Qua trinh giao tiép dé gidi quyét cac yéu ciu vé thong tin ciia nha thiu xay dung
(miii tén mau xanh)

14. Cac mdi quan hé hop dong giita cac bén anh hudng dén qué trinh giao tiép nhu thé
nao? Cai gi 1a anh hudng ciia cic mobi quan hé hop dong 1én qua trinh giao tiép? (vui 1ong
cho biét 1a mbi quan hé hop dong giira ai véi ai)

15. Céc moi quan hé chtic nang gifta cdc bén anh huong dén qué trinh giao ti€p nhu thé
nao? Cai gi 1a anh hudng ctia cac mdi quan hé chire nang 1€n qué trinh giao tiép? (vui long
cho biét [a moi quan hé chiic nang gitia ai véi ai)

16. Cac mbi quan hé tin tudng giira cac bén anh huong dén qua trinh giao tiép nhu thé nao?
Cai gi 1a anh hudng cia cic mdi quan hé tin tuong 1én qua trinh giao tiép? (vui long cho
biét 1a mdi quan tin tudng giita ai voi ai)
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17. Cac moi quan hé c4 nhan gitra cac bén anh huong dén qua trinh giao tiép nhu thé nao?
Cai gi la anh hudng ctia cac moi quan h¢ ca nhan Ién qua trinh giao tiep? (vui long cho biét
1a moi quan hé c& nhan gitra ai voi ai)

18. Loai mbi quan hé nio c6 anh hudng nhat 1én qua trinh giao tiép? Vui long giai thich tai sao?

B.4 Qua trinh quan 1y chét lwong sudt qua trinh thi cong
19. Qua trinh quan 1y chat lugng duoc thyc hién nhu thé nao sudt qué trinh thi cong?

20. C6 bat ky van dé gi xay ra dbi voi qua trinh quan 1y chat luong sudt qua trinh thi cong
khong? Néu ¢ hodc khong, vui 1ong cho biét dau 1a nguyén nhan va giai phap xir 1y?

21. Cac mbi quan hé hop dong gitra cic bén anh hudng dén qué trinh quan 1y chat luong
sudt qua trinh thi cong nhu thé nao? Céi gi 1a anh hudng cta cac mbi quan hé hop dong 1én
qué trinh quan 1y chat luong sudt qué trinh thi cong? (vui 1ong cho biét 1a mdi quan hé hop
ddng giira ai v4i ai)

22. Cac mbi quan hé chic ning gitra cac bén anh huong dén qua trinh quan 1y chat lugng
sudt qua trinh thi cong nhu thé nao? Cai gi 1a anh huéng cua cac mdi quan hé chic ning
1én qué trinh quan 1y chét lugng sudt qua trinh thi cong? (vui long cho biét 1a mdi quan hé
chtrc nang gitra ai voi ai)

23. Cac mbi quan hé tin tudng giita cac bén anh hudng dén qua trinh quan 1y chat luong
sudt qua trinh thi cong nhu thé nao? Cai gi 1a anh hudng cua cac mbi quan hé tin tuong 1én
qué trinh quan 1y chét lugng sudt qué trinh thi cong? (vui long cho biét 1a mdi quan tin
tudng gitra ai voi ai)

24. Cac mdi quan hé ca nhéan gitra cac bén anh huong dén qué trinh quéan 1y chét lugng sudt
qué trinh thi cong nhu thé nao? Cai gi 1a anh huong cia cac mdi quan hé ca nhan 1én qua
trinh quan 1y chat lugng sudt qua trinh thi cong? (vui 1ong cho biét 1a mbi quan hé ca nhan
gilra ai vdi ai)

25. Loai mdi quan hé nao c¢6 anh huong nhat 1én qua trinh quan 1y chét lugng sudt qua
trinh thi cong? Vui long giai thich tai sao?

B.5 Qua trinh quin Iy tién d9 sudt qua trinh thi cong

26. Cac mdi quan hé hop dong giita cac bén anh huéng dén qua trinh quan 1y tién do sudt qua
trinh thi cong nhu thé nao? Cai gi 1a anh hudng ctia cac mbi quan hé hop dong 1én qua trinh quan
Iy tién d6 sudt qua trinh thi cong? (vui 1ong cho biét 1a mdi quan hé hop dong giita ai véi ai)
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27. Cac mdi quan hé chirc ning giita cac bén anh huong dén qué trinh quan 1y tién do sudt
qua trinh thi cong nhu thé nao? Cai gi 13 anh hudng cua cac mdi quan hé chirc ning 1én qua
trinh quan 1y tién d6 sudt qua trinh thi cong? (vui long cho biét 1a mdi quan hé chirc ning
gitra ai vdi ai)

28. Cac mbi quan hé tin tuong giita cac bén anh hudng dén qua trinh quan 1y tién do sudt qua
trinh thi cong nhu thé nao? Cai gi 1a anh hudng cia cic moi quan hé tin tudng 1én qua trinh quan
Iy tién d6 sudt qué trinh thi cong? (vui 1ong cho biét 1a méi quan hé tin tudng gitra ai voi ai)

29. Céc mdi quan hé ¢4 nhan giita cac bén anh hudng dén qua trinh quéan 1y tién do sudt qua trinh
thi cong nhur thé nao? Cai gi 1a anh hudng ctia cac mdi quan hé ca nhan 1én qua trinh quan 1y tién
d6 sudt qué trinh thi cong? (vui 1ong cho biét 1a mdi quan hé ca nhan giita ai véi ai)

30. Loai mbi quan hé nao c6 anh hudng nhét 1én qua trinh quan 1y tién do sudt qua trinh thi
cong? Vui long giai thich tai sao?

B.6 Qua trinh quan 1y chi phi sudt qua trinh thi cong

31. Cac mdi quan hé hop dong giita cac bén anh huong dén qua trinh quan 1y chi phi sudt qua
trinh thi cong nhu thé nao? Céi gi 1a anh hudng ciia cac mdi quan hé hop dong 1én qua trinh quan
1y chi phi sudt qué trinh thi cong? (vui 1ong cho biét 1a méi quan hé hop dong giita ai véi ai)

32. Cac mbi quan hé chiic nang giita cac bén anh hudng dén qua trinh quan 1y chi phi sudt
qué trinh thi cong nhu thé nao? Cai gi 1a anh hudng ciia cac mdi quan hé chirc ning 1én qua
trinh quan 1y chi phi sudt qué trinh thi cong? (vui long cho biét 1a mbi quan hé chirc ning
gitra ai vdi ai)

33. Cac mbi quan hé tin tuong giita cic bén anh huong dén qua trinh quan 1y chi phi sudt qua
trinh thi cong nhu thé ndo? Cai gi 1a anh hudng cta cic mdi quan hé tin twong 1én qua trinh quan
1y chi phi sudt qua trinh thi cong? (vui long cho biét 1 mdi quan hé tin tudong giita ai voi ai)

34. Cac moi quan hé ca nhan giita cac bén anh hudng dén qué trinh quan 1y chi phi suét qua trinh
thi cong nhu thé nao? Cai gi la anh hudng cia cac moi quan hé ca nhan 1én qua trinh quan 1y chi
phi sudt qua trinh thi cong? (vui 1ong cho biét 1a mbi quan hé hop dong gitra ai voi ai)

35. Loai mdi quan hé nao c¢6 anh huong nhét 1én qua trinh quan 1y chi phi suét qua trinh thi
cong? Vui long giai thich tai sao?
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