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The purpose of this research is to manage the risk and uncertainty in the massive
construction project. The tool used in this research is project risk management. The
objectives of this research include minimizing the impact from delay of the schedule and

the budget overrun to finish the construction project on time within the given budget.

This research focuses on two main factors that affect the construction project,
construction cost and project schedule by using the contract and their addendum of
contract between contractor and client. The variation orders from the contract and their
addendum during the construction project are the main causes of changes in the
construction cost and project schedule. The result of the cost impact is the rise of
construction cost over 10% (about 300 million baths) and the lag from the schedule for
50% (435 days). The results from this research analysis demonstrate that the requirement
from the user of the building and the client of this construction project are the main causes
of the variation orders. Moreover, the law and regulation during the construction project
are the external factors that have a significant effect on the payment process between the
client and contractor. Lastly, the delay of the schedule and the increase of the cost are
mainly caused by the architecture and interior works when the function and layout of use
are modified from the contract drawing not by the engineering and technique changes.
Moreover the research recommended the preventive action and the result of the impletion
can reduce RPN up to 90%.
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CHAPTER |

INTRODUCTION

1.1 Background of the Research

Project management and construction supervision consultant (PMSC) in
construction of government center project works as the collaboration between the
Thai Government, who is the owner of this construction project and the contractors.
When there are many parties involved, many problems and conflicts arises. Managing
a mega project can definitely lead to issues and conflicts among parties including
contractors, owner, and the consulting firm. These problems and conflicts may cause
the delay of the work process.

In the current situation, the construction is behind the schedule. Part of this
involves PMSC because one of its commitment roles is the confirmation that the
project will finish on time.

According to the previous study, “Large construction projects in developing
countries: A case study in Vietnam” by Neuyen Duy Long (2005) stated that
problems occurring during construction projects are financial-related problems,
owner-related problems, contractor-related problems, project attributes-related
problems, environmental problems, and more importantly consultant related problems
and coordination-related problems.

PMSC lies on the ability of its staff to work as effective coordinators between
the project owner and those contractors. Thus, the most important resource for PMSC
is its staff. The majority of the staff is consultants. The challenge is how we could
improve the most important resource that gives the major impact to the organization,
and its performance.

Due to the impediment in construction process, an attempt to understand the
risk factors and to analyze impacts of the risk that caused the problems can be
constructive. This will also help to avoid blaming on any party. As we can see that

consultant and coordination related to the problems are one of the major key risk



factors that causes the delay. PMSC is a consulting organization. This related
problems has been claimed to occur in most large construction project, so one
assumption is that PMSC, itself, could be the part of this delay. However, a broad
assumption would not be strong enough to prove to the management of PMSC. By
conducting this research project could analyze causes of these problems by
identifying and modeling risk factors that influence construction project and analyze
impact of risk that occur in the project. The finding can be helpful in the decision
making stage in the development process of the organization to create an effective

working process.

1.2 Project and Company background

1991-1995 29 agencies requested to use 814 rai of land.

1992 The Cabinet passed a resolution ordering CAT to return 400 rai
of state land.

1996 (12 Nov) Cabinet approved a land use master plan and assigned Treasury
Department to set up budget accordingly.

2000 (16 May) The Cabinet approved an implementation plan to include new
agencies according to the Constitution and the Justice Ministry
into the plan.

Engaged Chulalongkorn University (CU) to lay out a master
plan.
Submitted a request for budget allocation for the years 2000-
2003.

2002 The Cabinet approved in principle the Bangkok Government
Center Project.

Treasury Department assigned to execute agency demand
survey, collect data, and make a construction budget request.
Designed energy-saving buildings with minimal budget

requirement.



2003 (8 Jul)

2003 (27 Oct)

2003 (3 Dec)

2004 (24 May)

The Cabinet approved the Treasury Dept.’s implementation on
the Bangkok Government Center Project (approved

compensation and design cost).

The Facilitating Committee for the Establishment of the
Government Center approved the Treasury Department to set
up a special purpose vehicle (SPV) to seek the Cabinet
approval.

The Cabinet agreed that the Government Center needed to be

constructed with the following proceedings:

- Revision of land use demand

- Preparation of detailed project information

Cabinet made some notes from this project including:

- Limited cost for the Government

- Investment choices

- Preparation for traffic mitigation

The Cabinet made the following decisions:

1) Approved office space allocation to 29 agencies, with total
construction area of 929,800 sg.m. and approved budget of
19,016 million baht. However, the allocation may be
changed as appropriate.

2) Set up Dhanarak Asset Development Co., Ltd. (DAD), to
be 100% owned by Ministry of Finance and managed by
the Treasury Department.

3) Approved the Treasury Department to set up budget for
rental and furniture procurement for all agencies in the
project.

4) Approved DAD to raise fund via SPV, without being a
burden to the government budget.

Dhanarak Asset Development Co., Ltd. (DAD) establishment:

- It was registered as a juristic person on 18 August, 2004.

- The registered capital is 258.338 million baht.



- Itis 100% owned by Ministry of Finance.

- The first mission of Dhanarak Asset Development Co., Ltd.
(DAD) is to construct and manage Bangkok Government
Center on Chaeng Wattana Road.

Sep 2004 Hire Project management and construction supervision
consultant (PMSC) to work on behalf of DAD to undertake
management of works and construction supervision of the
project, to ensure that the project will:

be completed on time,
be within budget,
meet the quality standards.
The consortium comprising of 6 consulting companies has been selected for
Project management and construction supervision consultant (PMSC). The project
organization chart was developed to manage the construction project and financial or

budget of construction as Figure 1.1.

Ministry of Finance

. Treasury Dept.

[ Financial advisor and underwriter
Fundraising advisor é I Special Purpose

Project Management and Vehicle (SPV)

Construction Supervision Consultant I

Government Center Environmental and Traffic

Design Consultant Cogtiaciopand Advisor (ASD)

(GCDC) Provider

Figure 1.1 Project organization chart of government center construction project



Government Center Construction Project is divided into 9 packages and each

schedule of finishing date at the beginning of the project as shown in Table 1.1, the

detail of building construction size in Table 1.2 and project master plan in Figure 1.2.

Table 1.1 Detail of package in government center construction project

Package Description Budget (BAHT) Start Finish

Office building of the

1 o 1,813,000,000 22 Jun 2005 | 31 Aug 2008
Administrative Court

2 Building A and Car park A 3,395,000,000 16 May 2006 June 2010

3 Building B 6,877,000,000 16 May 2006 | 16 Sep 2010
Car park building, Auditorium

4 ) 1,860,000,000 16 May 2006 | 16 Sep 2009
and Dormitory
Utilities and civil work

5 ] o 1,100,000,000 16 May 2006 | 16 Sep 2009
outside building

6 Site Preparation 77,801,907 4 Oct 2005 10 Apr 2006

7 Landscape and softscape 134,490,000 10 Oct 2006 Dec 2009

8 Interior and furniture 969,440,000 20 July 2007 June 2010

9 Traffic network 180,000,000 31 Jan 2008 31 Oct 2009




Table 1.2 Building construction size of the project.

Usable Area Circulation Area | Building Area
Office building Space 460,000 sg.m. 153,333 sg.m. 613,333 sg.m.
Share space
Library 7,000 sg.m. 2,333 sg.m. 9,333 sg.m.
Auditorium 18,000 sg.m. 6,000 sg.m. 24,000 sq.m.
Cafeteria 17,000 sq.m. - 17,000 sq.m.
Warehouse 7,000 sg.m. 2,333 sg.m. 9,333 sg.m.
Shops 16,000 sg.m. 5,333 sq.m. 21,333 sgq.m.
200 guest rooms 10,00 sg.m.
Recreational Centre 1,500 sg.m.
Parking Building Area 7,000 units 3,000 park on ground Total 10,000 units 224,000 sg.m.
Total construction size 929,833 sg.m

Building B

Figure 1.2 Project master plan

AdmiRigtrat
] .




1.3 Statement of the problem

At current situation the overall progress of the project can be summarized as

the following (from the information retrieved on 31 April 2009).

Package 1 Office Building of the Administrative Court

Plan 100.00%
Actual work done 100.00%
Lead from plan 0.00%

Cost of current construction 2,018.81 Million Bath
Variation order from administration court adding requirement that extended
the contract for 153 days and increased the cost by 205 million bath

Construction is finished.

Package 2 Building A and Car Park A

Plan 85.28%
Actual work done 89.08%
lead from plan 3.80%

Cost of current construction 3,024.27 Million Bath
According to the government policy, contractor can extend the contract to 180
days due to the flood disaster in Bangkok. Also changing requirement of

owner had an effect on construction schedule.

Package 3 Building B

Plan 99.57%
Actual work done 99.99%
lead from plan 0.42%

Cost of current construction 6,876.31 Million Bath
According to the government policy, contractor can extend the contract to 180
days due to the flood disaster in Bangkok. Also changing requirement of

owner had an effect on construction schedule.



Package 4 Car Park Building, Auditorium and Dormitory

Plan 99.91%
Actual work done 99.33%
lag from plan 0.58%

Cost of current construction 1,846.54 Million Bath
According to the government policy, contractor can extend the contract to 180
days due to the flood disaster in Bangkok. Also changing requirement of

owner had an effect on construction schedule.

Package 5 Utilities and Civil Work outside Building

Plan 97.27%
Actual work done 94.15%
lag from plan 3.12%

Cost of current construction 1,035.65 Million Bath
According to the government policy, contractor can extend the contract to 180
days due to the flood disaster in Bangkok. Also changing requirement of

owner had an effect on construction schedule.

Package 6 Site preparation

Construction work finished on April 2007.

Package 7 Landscape and Softscape

Plan 80.96%
Actual work done 70.83%
lag from plan 10.13%

Cost of current construction 97.38 Million Bath
According to the government policy, contractor can extend the contract to 180
days due to the flood disaster in Bangkok. Also changing requirement of

owner had an effect on construction schedule.



Package 8
Package 8.1 Furniture in Building A

e Plan 67.19%
e Actual work done 66.74%
e lag from plan 0.45%

Cost of current construction 92.77 Million Bath

Package 8.2 Furniture in Building B part 1

e Plan 100%
e Actual work done 97.80%
e lag from plan 2.20%

e Cost of current construction 156.87 Million Bath

Package 8.3 Furniture in Building B part 2 and Other Building

e Plan 99.65%
e Actual work done 97.15%
e lag from plan 2.50%

e Cost of current construction 152.23 Million Bath

Package 8.4 Furniture Built-In in Building A

e Plan 32.82%
e Actual work done 30.43%
e lag from plan 2.39%

e Cost of current construction 44.64 Million Bath

Package 8.5 Furniture Built-In in Building B

e Plan 90.43%
e Actual work done 76.52%
e lag from plan 13.91%

e Cost of current construction 192.55 Million Bath
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Package 8.6 Furniture Built-In in other Building

e Plan 88.74%
e Actual work done 55.60%
e lag from plan 33.14%

Cost of current construction 16.36 Million Bath

Package 9 Traffic Network

e Plan 56.38%
e Actual work done 56.52%
e lead from plan 0.14%

e Cost of current construction 135.20 Million Bath

Overall Status of project

e Plan 93.89%
e Actual work done 93.98%
e lead from plan 0.09%

From the progress and actual work done for the project, the overall status is
not quite bad from lagging to baseline plan for 3.96 %. However, when compared to
the initial schedule stating that the project must finish within October 2008, the result
is not quite impressive. Despite the 180-day extension of the contract due to flood
disaster and the change of the owner’s requirement that affected the construction

schedule, the overall progress turned out well.

1.4 Objective of the Research
To identify risk factors that influenced the construction project and to analyze

the impact of the risk that affected the project in viewing of client.
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1.5 Expected Benefits
The finding of this project would work as a guideline in the decision making
process in order to develop higher effectiveness in construction project based on risk

factors and risk impact in construction project.

1.6 Scope of the Research
This research would identify the key risk factors that influence the
construction of Government Center and analyze the impact of the important factors in

viewing of client.

1.7 Methodology

To identify risk factors that influence this construction project, this research
must be conducted from the progress and actual work done in the construction project
with the condition among user of the building, owner, consulting and contractor.

In this research project, data analysis can be accomplished by using the
appropriate tools to figure out the impact of the risk that will occur to the construction
project (e.g. user of the building, owner, consulting and contractor).

Research Procedure
1. Review literatures of risk factors that influence construction project
2. Pre-analyze the current situation of construction project
3. Identify the key risk factors with technical tools to support the information
4. Analyze risks to figure out the impact of the risk factors with technical tools

together with numerous data support

o

Review the risk analysis results

6. Monitor the risk that had an impact on the project and recommend the solution
to respond to the risk

7. Conduct data analysis and content analysis

8. Discuss findings and write summary

9. Propose solutions and suggestions and prepare the draft of the thesis report

10. Take thesis examination
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1.8 Conclusion and Organization of Thesis

This first chapter briefly describes the overview of Government Center
construction project, the current situation and problem in this process which this
project is currently facing with. Moreover, purpose and objective, scope, benefits, and
methodology of the project risk management technique in this thesis are explained.
Next, theoretical content and literature review related to this thesis are described in
chapter 2. Then, the detail of project risk management methodology is described in
chapter 3. From chapter 4 describes in details of project risk management result and
analysis that occur in this thesis project. Finally, conclusion and recommendations in

the thesis are described in the chapter 5 as the last chapter.



CHAPTER 11
THEORIES AND LETERATURE REVIEW

Project Risk Management
2.1 Introduction

Project risk management is the method to control and manage all significant
risks and uncertainties in a project including systematically identified, quantified,
analyzed, acted upon and monitoring by the management team to maximize the
likelihood of successful achievement of objectives within target budget and schedule.

Risks that occur in construction project can be divided into two categories,
namely, external risk as risk from economic, political, regal, weather and public, etc.
and internal risk as risk from financial, contractual, construction design, technical and
personal, etc. The typical losses of these factors are generally relevant to project
delay, project cost overrun, poor quality, lost of revenue, physical damage to project,
physical harm to personal, loss of reputation and business and so on. (Papageorge,
1988).

Before considering the project risk management, nature of the risk is a
necessary factor that should be considered. The level of the impact that activities have
on a project can help to identify which one is risk. One that directly affects the project
can be defined as a project risk. The numerical consideration and probability
calculation must be used to analyze and quantify these factors.

The useful terms to study risks are listed below:

(1) Worries: undefined concerns

(2) Threats or Issues: defined uncertainties which are likely to occur with a
probability of over 50%. These factors have to be mitigated or resolved
immediately as another process of project management and to be funded from
project budget.

(3) Risk: defined uncertainties with a probability of lower 50% recorded on the
risk plan and funded from the risk provision.

The probability of risk occurrence cannot be proved accurately; in this case,

the quantification of probability or likelihood can be applied as the following:
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Probability of occurrence over 50% Issue

Probability of occurrence around 50% High Probability
Probability of occurrence around 10% Low Probability
Probability of occurrence around 1% Low Probability
Probability of occurrence around 0% Very Low Probability

In addition to consider project risk management process, there is a need to
understand the definition and nature of risk. Risk can be categorized into three
components including:

(1) The risk event: what might happen to the detriment or in favor of the project

(2) The probability of occurrence: the probability of the event occurring

(3) The potential loss and gain: consequence of the event happening which can
specify loss and gain.

According to these components, the risk events and condition can be
categorized into:

(1) identifiable/unidentifiable
(2) quantifiable/unquantifiable

(3) controllable/uncontrollable

2.2 Project Risk Management Process
Project risk management process is composed of three main components
including:
(1) Risk Identification
(2) Risk Analysis and evaluation
(3) Risk Response and Control
(Steele, 1992)

The risk management process’s flow chart can be demonstrated as Figure 2.1.
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Risk Seeking for Analyze Risk
Planning Risk and Response
> L. B > —>
And mitigation Evaluate And
Identification Solution Risk Control

Figure 2.1 The risk management process

2.2.1 Risk Identification

Risk identification process is the process that puts the project risk into the
perspective form by using tools and methods. Risk identification should include the
project objectives, risk management scope, and historical data related to the project.
The related document such as the contract of construction between client and
contractor is the source of information used to identify the project risk. The
identification of risks should be followed by a search for solutions that can eliminate
these risks.

One of the tools that are used to identify the risk is check list or risk prompt
for finding the project risk by using the experience in order to develop to risk check
list. These are valuable resources but the new risks cannot be found for this tool, so
the check list has to be used carefully.

There are a lot of sources that can identify the project risks occurring in the

construction project (Chinyio and Ferguson, 2000) including:

Risk identification through use of personal and corporate experience

For the one who has no experience in project risk management, it is difficult to
identify the risk. The related experience will help and make it easier for organizations
to identify the key risks in construction project. For example, the contractor who has
the experience in building construction for a long time can identify the project key

risks for building construction project easier than the highway construction project.
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Another method using the experience is database of past construction project
that had been constructed. This contains a lot of valuable information resource such as
construction methodology, defect analysis, method statement, prices and cost etc.

Risk matrix and checklist can be developed from database as a guideline for

future related project.

Risk identification through safety review

Reviewing of previous projects can give the information of what can go wrong
in the upcoming project and can be done on in-house projects conducted by an
organization. It can be used as the guideline to identify risks and safety issues, and
involved a retrospective of evaluation of how safety standards were achieved in the
construction project. This will help and make it easier to review for previous project

and tracking down the mistakes rather than looking forward.

Risk identification through intuitive insights

The potential change in law which creates the risk in the construction project.
Taking a view of the future and make provision for some intuition can be helpful to
identify risks. The intuition is readily available for pinpointing the long term

implications of innovation solution.

Risk identification through brainstorming
The meeting and workshop are helpful for risk identification. The solution of
puzzling issue encountered is brainstorming. Therefore, brainstorming for risk

identification can lead to the solution for each project risk.

Risk identification through site visits

In case of the construction project that has already started, risk identification
such as identifying and assessing the danger posed can be obtained during the
construction. It is useful to visit the sites of construction projects to identify some

risks.
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Risk identification through the use of organization chart

The organization charts are useful to identify risk in construction project by
assessing the quality and competence of personal availability within an organization
or set of organization for construction project. The organization structure of
establishments also gives information on the nature and efficacy with which the entire

firm is managed.

Risk identification through the use of flow chart

Flow charts are particularly useful for depicting flow process such as material
in construction project. It is easy to monitor which processor can go wrong including
number and capability of personal need at various locations along the line of flow.

The risks which come from human or absenting can be identified from this method.

Risk identification through research, interview and surveys
Research, interview and surveys are very effective technique to identify risk in
construction project. This is particularly useful in case of planning the new job but

previous information or experiences are unavailable.

Risk identification through analysis of assumption
The construction project in which client’s information requirement is not fully
certain have to design and plan based on assumptions to identify the project risk.

Also, the checking back to the assumption is one of the necessary factors.

Risk identification through consultation of experts

In case of the organization which in-house expertise to assess certain risk are
unavailable. Consulting expert in the risk assessment comes up with valuable
resources of experience and come up with accurate data. Consultation ensures that
many risks are inadvertently identified and mitigated before starting the construction

project.



18

2.2.2 Risk Analysis and Evaluation
Project risk in the construction can be categorized into two features by Carter
(1994) and Simon (1997) as:
(1) The probability
(2) The impact on the project
These two parameters will enable the project to decide in course with accurate
assessment. Risk analysis will be helpful in the decision making process especially in
the course of project formulation. The probability of occurrence and the impact on the

construction project can be used as decision aid.

Probability Priority
High
Low High Very High
Medium g yr9
Low Medium High
Low
Very Low Low Medium
Impact Low Medium High

Figure 2.2: Priority of risk

From Figure 2.2, the project risk that has high probability and high impact on
the construction project will be the very high priority project risk. On the other hand,
the low chance of happening project risk and low impact on the construction project
will become the very low priority project risk. Therefore, risk project can be changed
due to the period of time, based on risk management growth and experience
embellishes. The profile of risk is always changing and many risks are managed
unconsciously. In case of very high priority risk, the mitigation should be sought and
evaluated. This can be in several times before reaching the comfortable position.

Risk analysis and evaluation can be categorized into three types as (Chinyio
and Ferguson 2000):
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(1) Qualitative: Both probability and impact are assessed subjectively. This is
employed when uncertainty is prevalent because the absence of information
subjectively prevails.

(2) Semi-Quantitative: Probability assessed subjectively but impact assessed
objectively, which is employed when the impact of risk can be established
accurately.

(3) Fully Quantitative: Both probability and impact assessed objectively. This is
employed when the information is available from the safety review. Database
and other sources of information can facilitate a quantitative assessment of
risks.

To access the probability of risk, the statistical analysis is employed. The
assessment of chance can facilitate accurate mapping of contemporary risk by using
‘Bayes Theorem’ which is used to combine the statistics of previous events to derive
the probability of complex scenario (Steele 1992). However, quantifying project risk
in term of measuring a real probability is still difficult because the underpinning
information is usually unavailable or insufficient.

The impact of risk is usually assessed in terms of affection of the project. The
organization also financially assessed several dimensions such as schedule delay from
the target, embarrassment, function and quality of construction project. These
parameters can be translated into cost of construction too. There are some strategies to
access the risk in construction project (Chinyio and Ferguson 2000). For example,

(1) Access every risk as it is: Every risk will be assessed in this strategy. In this
case, probability of risk occurring is high, so it’s safer to price a full impact
such as the organization who has few risks but high impact. It is easy to
employ this strategy.

(2) Access every risk but model the price with probabilities: This strategy will
take the account of all risks and prices with all identifiable risks in order to
control_cost consequence on probability consideration.

(3) Access the main risks only: This strategy will not consider all project risks
with impact on the construction project but will concern the main risk which

has high probability and high impact. In figure 2.3, in this case, the
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organization will decide to concentrate on very high and high priority risk

only.
Probability Priority
High Low
Medium Low Medium
Low Very Low Low
Impact Low Medium High

Figure 2.3: Impact, probability and priority matrix.

(4)

(®)

(6)

(1)

Benchmarking: The organization that has the experience in the related
construction project will decide to use the template as the starting point to
assess the risk. Comparison with the past project is the helpful method to
assess the risk.

Adjudication in risk evaluation: Adjudication is the commercial decision
method which depends on what organization will be comfortable with. This
strategy will consider risks, the probabilities, and impact of risks. After
balancing the output, the decision will be made for what is comfortable for the
organization and what organization has to do more.

Reactive risk assessment: This strategy will be suitable for very complex
project which may be impossible to identify the impact and probability of risk
of what can go wrong. Reactive risk assessment strategy will assess the
identified risks first. However, the unidentified risk will not be assessed until
a negative event occurs and will concentrate on impact and frequency of
occurrence.

Pro-Active risk assessment: For this strategy, all project risks can be identified
and solutions can be sought for them up-front. In this case, risk allocation is
important because the management will assign the risk for the suitable task or

job description.
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(8) Sensitivity analysis in risk evaluation: In the process of risk analysis, some
cases will use the sensitivity to identify the most volatile risk. The cumulative
influence of risk on the construction projects is assessed. It is viable to
conduct sensitivity analysis after several project risks have been assessed. The
sensitivity analysis will assess the impact on the project outcome and the
impact of risks. The risks can have an influence on the project cost and
project schedule and can be assessed as well as can run a check on the project

features.

2.2.3 Risk Response and Control

Risk response and control concern the solution for countering the project risk.
Not only are the risk analyses and risk identification important, the risk response and
control is also the essential process in risk management.

Risk response aimed to obtain the effective response to identify and analyze
risk of which the process is composed of the decision making in consideration that the
risk should be managed by eliminating it, reducing it, transferring it or retaining it
(Flanagan and Norman, 1993).

Risk response and control could last continuously throughout the life of
construction project as the new solution can improve or change the previous actions.
The decision that is made during the construction project in each risk and set of risk is
circumspect and depends on the peculiarity of an organization and the surrounding
circumstance. In case of the high priority of risks, they will be generated the impact
outside the organization. The outsourcing in order to response and control the risk is
another effective way to solve the risk.

Some of the organizations that have the related experience have developed the
standard procedure as a manual to respond and control things that have already
happened in the previous construction project. The organizations store them as the
database for the future construction project.

Project response and control are also involved with the marketing impact
concerning the competitor in the construction business. If a major risk is adverse
consequences materialized in the course of project, the risk event will generate the

negative image to the construction organization involved and will also discredit the
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organization. These will have an influence on the future project for client to select the

contractor, consultant and designer.

There are main four types of risk response and control in construction project

(Flanagan and Norman 1993, Baker 1999) including:

(1)

)

©)

Risk Elimination: It’s the process or action to avoid or abort the risk by
elimination. The organization refuses to accept the risks because the project is
too risky. As a result, the contractors refuse to bid for the project and the
clients refuse to continue the project. However, if the risk elimination is
extensively used, it will decrease the opportunity to gain the profit and
achieve the objective.

Risk Reduction: Instead of elimination, the reduction is one of the methods to
employ through loss prevention and control. This method focuses on
preventing the loss or reducing the chance that will occur from risk by
acquiring more information. For instance, the action that could affect the
chance of risk occurrence and loss prevention will be the redesign of the
facilities to minimize the health and safety risk. However, the reduction could
be considered insufficient to deal with risk because it is impossible to reduce
or prevent all risks that will occur in construction project. Also, the cost and
time of implementation can be more than the losses from the risks.

Risk Transfer: Transferring the risk responsibility in construction to other
parties who are able to bear the risk is one of the methods to respond to the
risks. For instance, the options can be insurance and performance bond. In
construction project, contractual transfer of risks usually happens when the
organization decides to transfer the construction task. Thus, the risks become
a distinct construction outfit. It is effective to transfer risk to the specialist
who can handle or bear them. The task and risk transferring to the expert
depends on requirement of each project. In addition, risk transfer can be
divided into two forms (Thompson and Perry 1992): (1) The property or
activity responsible for the risk may be transferred as outsourcing and
subcontractor, (2) The property or activity may be retained but the financial

risk is transferred as insurance.
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(6)
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Risk absorption: Some of the risks cannot be eliminated or transferred to other
parties, so the organization has to absorb them. This is a common method to
deal with the risks. The possibility of losses involved in these risks is retained.
The general risk that should be absorbed is the risk related to small losses with
small consequences. Moreover, risk absorption can be divided into two forms
(Flanagan and Norman 1992): (1) Active. This is when retention is referred to
the organization itself. The consideration of management strategy is done after
a conscious evaluation of the possible losses and cost of alternative ways to
handle risks. (2) Passive. This occurs through neglecting, ignorance and

absence of decision.

The examples of risk response tools are listed below (Chinyio and Ferguson

Guarantees: These are issued on behalf of contractors by governments and
banks to ensure the owner’s recourse to the compensation in case of
contractor’s default.

Letter of Credit (LOC): The guarantee issued by the bank in case of contractor
is operating oversea. LOC entitles the client to withdraw cash on production
of certain document and upon fulfilling certain condition.

Bid Bonds: In this case, the cost of contractor’s bid was accepted by the
client. Bid bond will protect contractor to renege on entering into contract
with the client.

Performance bond: The surety company issues the performance bond to cover
the aspect of non-performance on the part of contractor.

Surety bond: This guarantees that other forms of resolution will be sought in
case of non- performance contractor before the payment penalty is applied.
Insurance: For the risk that cannot be managed, the mitigation to insurance is
usually used to protect an organization from the consequence of disaster.

Risk Premium: The equivalent of risk premium in construction project is the
contingency. This usually added an estimation of account for unforeseen

eventualities that cannot be fully priced when a cost estimated is prepared.
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(8) Risk-adjust discount rate: This tools is normally use in banking business to
adjust the risk free discount rate by accounting for future inflation and

extraordinary risks.

2.2.4 Risk Allocation

For risk allocations in common construction project, the risks are enormously
transferred from client to contractors, designers and consultants. In addition, most of
the risks are transferred to contractors. In case of construction project, the engineer
and architect would design a building structure as its finished condition. However, the
problem from the construction might still occur. The risk themselves are not
transferred but the responsibility if those risk are transferred. This one-sided attitude
toward transferring risk to other parties can be divided into following strategies
(Levitt and Ashley 1980):

(1) Imposing contingency change (either explicitly or in inflated unit prices)

(2) Adopting conservative approaches to construction design and construction
method

(3) Refusing to utilize design alternatives involving new technology due to the
potential liabilities arising from undue cost or failure to perform

(4) Resorting to ligature or a arbitration for any possible type of dispute, whether
warranted or not

In the decision process, the new risk profile of the construction project is
continuously assessed and the negotiations continue until all risks have been priced
and allocated to the related parties. Account standard drives this process in a bid for
risk to achieve balance sheet status. The optimum risk transferred by mean of
absolutist approach to best value is, thus, sometimes restricted through observance of
the accounting standard as figure 2.4. (Chinyio and Ferguson 2000).

The organization sought to transfer every risk to other parties. Moreover,
different projects are underpinned in different circumstances and the impact of risks
varies in different construction project. In some cases, it will be more cost effective
for the owner to acquire and demolish any other existing building. Therefore, risk

allocation could not be standardized on a permanent basis as individual circumstance
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determines what will be the best. Also, a template can be established to inform risk

allocation in current project (Chinyio and Ferguson 2000).

Figure 2.4: Accounting standards

2.2.5 Risk Documentation and Report

After the process of Risk Identification, Risk Analysis and Evaluation, and
Response and Control, the documentation and report from the process are the
essential parts of the process to record and document in order to monitor the risks
through out the life of a construction project. The example of work sheet is shown in
Figure 2.5 portraying information of different risks and informing the preparation of
risk registers(Chinyio and Ferguson 2000).



Figure 2.5: Example of Risk documentation and Report

26
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2.3 Literature Reviews

“The top-ranked problems of construction projects in term of occurrence were
grouped under fives factors: (1) incompetent designers and contractors, (2) poor
estimation and change management, (3) social and technological issues, (4) site
related issues and (5) improper techniques and tools. It is noted that the findings
confirmed the previous studies that most of problems on construction project involved

human and management problems rather than technical in nature,” Long et al. (2004).

“Risk management is a critical part of the project management as ‘unmanaged or
unmitigated risks are one of the primary causes of project failure. While numerous
studies have concentrated on the subject of risk management, only little current
information exist in the actual use of risk management in practice. The use of risk
management is moderate to high, with little difference among the types, sizes and risk
tolerance of the organization, and experience and risk tolerance of the individual

respondents,” Lyons and MSkitmore (2004).

“The general consensus in current literature in the field of risk management
incorporates four core steps in the process of risk management including: (1) risk
identification, (2) risk analysis, (3) social risk response, and (4) risk monitoring. The
importance of human risk factors should be highlighted because it appeared that this
was the most importance risk in construction project,” Thevendran and Mawdesley
(2004).

“The steps of controlling influence on effective risk identification and assessment for
construction design management require (1) knowledge acquisition, (2) selection of
core design team, (3) presentation of the process (4) identification (5) encoding and
(6) verification,” Chapman (1999).

“Co-ordination with sub-contractors as well as an increase of manpower and
equipments are considered to be the most effective risk mitigation methods utilized in

the Kuwaiti construction industry. This result has highlighted the fact that sub-
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contracting work agreements hold the key to mitigate the losses of delay impacts that

general contractors have to bear in Kuwait,” Kartam and Kartam (2001).

“Strategizing risks is almost always beneficial, but at some point diminishing returns
set in and the costs of acquiring additional information or gaining control over risks
fall shorts of their value. The design of responses to risk must be judged on a cost-
benefit basis. Aligning performance incentives is critical when particular parties to the
project have a significant degree of control over the economic value created by the
project but do not have an incentive to maximize this overall value,” Miller and
Lessard (2001).

“Clients, designers and government bodies should take the responsibility of managing
their relevant risks and work cooperatively from the feasibility phase onwards to
address potential risks in time; contractors and sub-contractors with robust
construction and management knowledge should be employed to minimize
construction risks and carry out safe, efficient and quality construction activities,”
Zou et al. (2007).

Poor cost performance of construction projects seems to be the norm rather than the
exception, and both clients and contractors suffer significant financial loss due to the
cost overrun. It is suggested that global risk factors pose more challenges to
construction contractors because the challenges are less familiar. In addition, they

lack effective techniques and tools to handle these risks,” Baloi and. Price (2001).

“Many infrastructure projects in Southeast Asian countries still have not secured good
project goal achievements. Such failure can be realized from severe project delay.
One major reason involves the common internal and external risks and uncertainties
that are inherent in all stages of project such as planning, bidding, contracting to

construction stages,” Jirapong Pipattanapiwong (2004).

“The ontology-based risk management (ORM) framework aimed to verify the project

risk ontology could enhance risk management (RM) workflow performance within the
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construction organization by case study, and hence decrease risk impact on the
project. Through the implementation of the ORM framework and the ontology
development model, the selected contractor could integrate knowledge reuse in the
RM operation. Consequently, based on knowledge accumulation and reuse, the
aforementioned RM problems could also be overcome and hence support the RM
decision making.”

Tserng et al. (2009).

“The risk management is not carried out systematically in all phases of a project. The
actors’ participation in the risk management process is generally limited by their roles
in the project. The absence of systematic risk management is especially noted in the
programming (planning) phase, where it arguably has the greatest potential impact.
The production phase is where most interest and activity is to be found.
Unfortunately, this can easily prove to be too late in the day to mitigate some risks,

including those that might have been avoided at an earlier phase.” Osipova (2008)

“The important role of using mission, vision and strategy has been acknowledged in
most organizations today. Mission is the reason why the organization exists. Vision is
the ideal state of the organization in the future. Strategy defines the way of how to get
towards the ideal state introduced in the vision. These tools are considered to be very
useful in guiding the whole organization into the same direction. Different ways of
producing mission, vision and strategy have been developed. In projects, using these
tools is still quite rare even though it is acknowledged that projects in an organization
should support the overall strategy of the organization. In addition, every project
should have a clear direction where to go and this direction should be stated to every
stakeholder of the project. In this paper we will discuss the possibilities of using

strategic management tools in project environment.” Naaranoja et al. (2007).

“The allocation of risk among the contracting parties in a construction contract is an
important decision leading to the project success. The decision-making process, based
on the established risk allocation principles expressed in linguistic terms, requires

qualitative judgment and experiential knowledge of the construction experts. New and
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project-specific risks emerged in today’s multiparty complex construction projects
that a tailor-made contract strategy allocating risks among the contracting parties

based on the accepted allocation principles is more desirable.” Lam et al. (2007).



CHAPTER 111

PROJECT RISK MANAGEMENT METHODOLOGY IN

3.1 Introduction

THE EXISTING CONSTRUCTION PROJECT

This research focuses on the Government Center Construction Project which is

located on Cheangwattana Road, Bangkok Thailand. The construction project is

composed of 9 packages as shown in Table 3.1:

Table 3.1 The detail of Government Center Construction Project

Package |Description Budget (BAHT) [Start Finish

1 Office building of the 1,813,000,000 §22 Jun 2005 31 Aug 2008
Administrative Court

2 Building A and Car park A 3,395,000,000 |16 May 2006 {June 2010

3 Building B 6,877,000,000 (16 May 2006 |16 Sep 2010

4 Car park building, Auditorium |1,860,000,000 |16 May 2006 (16 Sep 2009
and Dormitory

5 Utilities and civil work outside [1,100,000,000 (16 May 2006 |16 Sep 2009
building

6 Site Preparation 77,801,907 4 Oct 2005 10 Apr 2006

7 Landscape and softscape 134,490,000 10 Oct 2006 |Dec 2009

8 Interior and furniture 969,440,000 20 July 2007 [June 2010

9 Traffic network 180,000,000 31 Jan 2008 [31 Oct 2009
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This research decides to approach the project risk management in the first
package which is the construction of the office building of the Administrative Court
because this package has already been constructed over 1 year behind the schedule
and more than 300 million bath is over the budget. (The construction layout and

picture of construction project is shown in Figure 3.1 and 3.2.)

Adilative

Figure 3.1 Layout of Government Center

This research will set project risk management team composing of the expert
of stakeholder (Client, PMSC, Designer and Contractor) analyzing the process as

follow:
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Figure 3.2 Picture of Office building of the Administrative Court construction

3.2 Risk Management Planning and Risk Identification Process

The criterion in project risk management is composed of 3 main factors as cost
of construction, time or schedule of construction and finance. This research will focus
on the cost and schedule factors but will not focus on finance factor because in this
case the client has the construction insurance to reduce the risk impact during the
construction project and also uses the bond to establish the budget to construct the

construction project.

The stakeholder of this case composes of 4 parties which can be summarized

in the design process and construction process as shown in Table 3.2:
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Table 3.2 Design and construction process stakeholders

Design Process Construction Process
Client Requirement Requirement
Decision Monitoring Progress
Decision
PMSC Requirement Coordination Contractor Procurement
Design Management and Construction Management and
Supervision Supervision

Contract Administration

Designer Conceptual Design Design Clarification
Preliminary Design Re-Design

Detailed Design

Contractor Shop-Drawing
Construction

Schedule and Cost Control

To identify the key risk in construction project, a check list is required in this
case. The check list will be developed in the design stage and construction stage as:
Design stage
1. Requirement of client and user of the building
2. Environment and traffic concern
3. Design management
4. Designer Qualification
5. Time and Budget Control
Construction stage
1. Requirement of client and user of the building
2. External Factors
a. Weather
b. Politics
c. Economic

d. Law and Regulation
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4
S.
6
7
8

Environment and traffic concern
Construction Method
Contractor Qualification
Construction Management
Re-Design

Time and Budget Control
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The role and responsibility of the stakeholder who is responsible for the risk

and uncertainties from the check list can be categorized in Table 3.3:

Table 3.3 Roles and Responsibility in Design and Construction Process of
Stakeholder

Design Process Construction Process
Client Requirement Requirement
Time and Budget Control Time and Budget Control
Environment and Traffic Concern External Factor
Environment and Traffic Concern
PMSC Designer Qualification Contractor Qualification
Design Management Construction Management
Time and Budget Control Time and Budget Control
Designer Design Qualification Re-Design
Design Construction
Contractor Contractor Qualification
Construction Method

In office building of the Administrative Court construction project, client and

PMSC has produced the risk management plan and risk indicator to control, reduce

and transfer the impact of risk. This content can be summarized as:

1.

In the payment process, client will pay the money for cost of construction

in not less than one time in each month and cost of construction will refer

to the Bill of Quantity (B.O.Q.) that contractor proposed the quantity and

price of project construction which will be taken off from drawing after
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bidding process. This document will help the client in payment process to
check and control by referring to B.O.Q. that contractor proposed. In case
of some differences in price and quantity between actual and B.0O.Q., the
payment will refer to the B.O.Q. only. In this content of the contract the
risk in price and quantity in contract drawing, client will transfer to the
contractor directly. (Time and Budget Control) (Construction
Management)

Contractor has to give the bank guarantee worth 10% of total construction
cost before starting the project to client and client will return the bank
guarantee after construction finished. This content is the protection of
client to guarantee that contractor will not leave the construction project
before construction finish. (Contractor Qualification)

Contractor has to propose the baseline program which is composed of the
construction plan for the whole project within schedule that client defined.
This baseline program must be approved by the client and stated in the
contract document between client and contractor. The actual work done
during construction will follow the baseline program if the actual work
done is lag behind the baseline program more than 10%, contractor cannot
have the payment from that construction work until actual work
completion can reach the 90% of baseline program. This content is helpful
parameter to control contractor to finish the construction project on time
and reduce the risk impact in schedule. (Time and Budget Control)

Client will pay the advance payment to the contractor which is 15% of the
total construction cost. This cost will help contractor to prepare and
mobilize the construction project in initial stage. This content will be
useful for contractor to manage the cash in initial stage and prepare the
construction to finish the project in time. (Time and Budget Control)
(Construction Management)

Client will deduct the construction payment from contractor 15% in each
time as the retention cost of construction. This retention cost equals the

advance cost and will finish the deduction in the final payment. This will
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help the client to control the quality of the work until the construction
finish. (Time and Budget Control) (Construction Management)

The contract document should state the milestone to control the actual
work completion to finish within schedule. This project is composed of 3
milestones as:

a. Milestone 1: basement structural work and slab of first floor must
be finished within 300 days from the beginning of construction. If
the work cannot be finished within time, client will deduct the
penalty 200,000 baht per day and return after construction finish.

b. Milestone 2: all structural work and roof slab must be finished
within 510 days from the beginning of construction. If the work
cannot be finished within time, client will deduct the penalty
300,000 baht per day and return after construction finish.

c. Milestone 3: all interior work must be finished within 560 days
from the beginning of construction. If the work cannot be finished
within time, client will deduct the penalty 150,000 baht per day and
return after construction finish.

This milestone will help client to control the construction project to

finish on time. (Time and Budget Control) (Construction Management)

If the contractor cannot finish the construction project on time, the client
will have the penalty for 0.05% of the total construction cost which is
906,500.00 baht per day and 50,000 baht per day for consultant cost. Also
the client will not return the milestone deduction cost if the project cannot
finish on time. This penalty will help client to control the construction
project to finish on time. (Time and Budget Control) (Construction
Management)

The responsibility of contractor is stated in contract as in every defect of
incomplete work after construction is finished, the contractor has to solve
and repair every point within two years after client receives that work with
additional cost. The contractor must solve it within 7 days after receiving

the client request. (Contractor Qualification)
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9. The contract document also stated that contractor must have workmen
compensation insurance for the construction project including waiver of
subrogation. (Construction Management)

10. The client must have all the construction under risk insurance, advance
loss of profit and third person insurance for this project. (Construction
Management)

11. Client also hires the environmental and traffic consultant to study the
impact before, during and after construction to solve the environmental
and traffic problem that will occur from the construction project.
(Environment and traffic concern)

12. Before hiring the designer, there are conditions to screen the qualification
of the designer based on the experience, workmen and the quality of the
conceptual design supervising by PMSC and client before hiring the
designer. (Design management) (Designer Qualification)

13. Before hiring the contractor, there are conditions to screen the
qualification of the contractor based on the experience, workmen,
organization chart, baseline program and the construction method
supervised by PMSC and client before hiring the contractor. (Construction
Method) (Contractor Qualification)

In this research, the process of risk planning and identification would be based
on the actual change in schedule and budget from the changing of contract between
the contractor and the client. Using the check list to identify each risk that has an
impact on the schedule and the cost stated in the variation order in addendum of

construction contract.

3.3 Risk Analysis and Evaluation

In this research, after identifying the risk in the construction of the office
building of the Administrative Court, the analysis of each risk that has an impact on
the project schedule and project budget is the next process. Based on the actual
contract document, this research will analyze reasons and causes of the changing in

cost and schedule in each item stated in the table and frequency. This part also
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includes analyzing the type of work that changes based on cost of work and detail of
change rating by FMEA method and RPN method.

3.4 Risk Response and Control

In this research, the risk response process will concentrate on the actual
response and control that the client and the consultant have done in this construction
project. Moreover, the actual response from the client and consultant will be analyzed

according to actual situation.

3.5 Conclusion

In this research compose of 3 main process as risk management planning and
risk identification process, risk analysis and evaluation process, and risk analysis and
evaluation process. The resource of this thesis came from the actual documentations
which are the construction contract between client and contractor and 4 addendums of
construction contract. The variation order which enclose to the addendum which
impact to the construction project schedule and cost will be analyzed base on the type

of work and detail of change.



CHAPTER IV
PROJECT RISK MANAGEMENT RESULT AND
ANALYSIS
(Office building of the Administrative Court)

This research will focus on the Government Center Construction Project and
will approach the project risk management in office building of the Administrative
Court. The contract’s addendum in construction project of office building of the
Administrative Court between client and contractor is the resource document for this
research.

The result and analysis of data from change of the schedule and cost can be

obtained by project risk management theories as the following:

4.1 Risk ldentification Process
According to the contract’s addendum in construction project of office
building of the Administrative Court between client and contractor, the project risk
that has an impact on the project schedule and cost came from the requirement of
client and user of building. The constructing work affecting the schedule and cost can
be categorized into:
1. Architecture
2. Civil
3. Mechanical and Electrical Work
3.1 Water Supply and Sanitary System
3.2 Electrical and Telecommunication System
3.3 Air-Conditioning System
3.4 Miscellaneous Work
4. Interior Work
5. Special Cost which is stated in the specification and contract such as the

preparation of the equipment during the construction.
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4.2 Risk Analysis and Evaluation
There are 4 contract’s addendum in construction project of office building of

the Administrative Court between client and contractor as shown below.

1. The First Addendum 19 June 2007
The first addendum is concerned with the change of the project schedule 284
days from 730 days to 1014 days (38.90%) because of the additional requirement of

the client and user of the building. The detail of change is can be summarized as:

1.1) DAD.1654/2549 on 17 July 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture drawing change for 1 page.

1.2) DAD.1-940/2549 on 22 August 2006
The user of the building notices changing the drawing (requirement).

Cause the architecture and M&E drawing change.

1.3) DAD.1-3924/2549 on 22 December 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture and M&E 1% floor to 5™ floor drawing change for 72 pages.

1.4) DAD.1-3968/2549 on 29 December 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture and M&E 6™ floor to 10" floor drawing change for 62 pages.

1.5) DAD.1-101/2550 on 26 January 2007
The user of the building requires changing the drawing (requirement).
Cause the architecture, M&E 1% basement floor to 2" basement floor, panel board

load schedule and air handling unit schedule drawing change for 49 pages.
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1.6) DAD.1-121/2550 on 30 January 2007
The user of the building requires changing the drawing (requirement).
Cause the audiovisual aids 1% basement floor, 2" floor and 3™ floor drawing change

for 4 pages.

1.7) DAD.1-142/2550 on 2 February 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% floor, 3rd floor, 4™ floor and 5™ seminar room and

investigate room drawing change for 60 pages.

1.8) DAD.1-266/2550 on 2 March 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room ,

outside building architecture and M&E work drawing change for 95 pages.

1.9) DAD.1-276/2550 on 2 March 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room |,

outside building architecture and M&E work drawing change for 95 pages.

1.10) DAD.1-549/2550 on 4 April 2007

The user of the building requires changing the drawing (requirement).

Cause the architecture work (building layout, gas station layout, and basement
ceiling) electrical system, load schedule, 2 wire remote schedule and specification of

nurse call drawing change for 106 pages.

1.11) DAD.1-590/2550 on 10 April 2007
The user of the building requires changing the drawing (requirement).

Cause the 1% basement fire protection and alarm system drawing change for 1 page.
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1.12) DAD.1-598/2550 on 11 April 2007
The user of the building requires changing the specification (requirement).

Cause the interior work specification change for 62 pages.

1.13) DAD.1-599/2550 on 11 April 2007
The user of the building requires changing the specification of material (requirement).

Cause the interior work specification change.

According to 13 variation orders from requirement of the client and user of the
building to contractor, the result and analyzes as Table 4.1. These variation orders
affecting the project schedule 284 days are composed of architecture and interior
work 11 orders for 162.79 days and M&E work 9 orders for 120.21 Days.

2. The Second Addendum 5 September 2007 (external factor during the
construction project)

The second addendum is concerned with the contractor proposing to change
the payment process to client. This is due to the law and regulation to help the
contractor from the rising of gasoline price. This regulation stated that the retention
cost which client has to cut from each monthly payment for 15% from the contractor

can propose to use the bank to guarantee instead of cutting payment from that cost.

3. The Third Addendum 28 April 2008

The third addendum is concerned with the change of project schedule for 153
days from 1014 to 1167 days (21.10%) and increases the cost of construction for
205,808,168.73 baht from 1,813,000.00 to 2,018,808,168.73 (11.35%) baht because
of the additional requirement of the client and user of the building. The detail of

change is can be summarized as:

3.1) DAD.1654/2549 on 17 July 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture drawing change for 1 page.
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3.2) DAD.1-940/2549 on 22 August 2006
The user of the building notices changing the drawing (requirement).

Cause the architecture and M&E drawing change.

3.3) DAD.1-3924/2549 on 22 December 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture and M&E 1% floor to 5" floor drawing change for 72 pages.

3.4) DAD.1-3968/2549 on 29 December 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture and M&E 6™ floor to 10" floor drawing change for 62 pages.

3.5) DAD.1-101/2550 on 26 January 2007
The user of the building requires changing the drawing (requirement).
Cause the architecture, M&E 1% basement floor to 2" basement floor, panel board

load schedule and air handling unit schedule drawing change for 49 pages.

3.6) DAD.1-121/2550 on 30 January 2007
The user of the building requires changing the drawing (requirement).
Cause the audiovisual aids 1% basement floor, 2™ floor and 3" floor drawing change

for 4 pages.

3.7) DAD.1-142/2550 on 2 February 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% floor, 3rd floor, 4™ floor and 5™ seminar room and

investigate room drawing change for 60 pages.

3.8) DAD.1-266/2550 on 2 March 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room ,

outside building architecture and M&E work drawing change for 95 pages.
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3.9) DAD.1-276/2550 on 2 March 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room ,

outside building architecture and M&E work drawing change for 95 pages.

3.10) DAD.1-549/2550 on 4 April 2007

The user of the building requires changing the drawing (requirement).

Cause the architecture work (building layout, gas station layout, and basement
ceiling) electrical system, load schedule, 2 wire remote schedule and specification of

nurse call drawing change for 106 pages.

3.11) DAD.1-590/2550 on 10 April 2007
The user of the building requires changing the drawing (requirement).

Cause the 1% basement fire protection and alarm system drawing change for 1 page.

3.12) DAD.1-598/2550 on 11 April 2007
The user of the building requires changing the specification (requirement).

Cause the interior work specification change for 62 pages.

3.13) DAD.1-599/2550 on 11 April 2007
The user of the building requires changing the specification of material (requirement).

Cause the interior work specification change.

3.14) DAD.1-792/2550 on 11 May 2007
The user of the building requires changing the specification of material (requirement).
Cause the architecture specification change.

3.15) DAD.1-944/2550 on 8 June 2007
The user of the building requires the construction on mock up room (requirement).

Cause the architecture work change.
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3.16) DAD.1-991/2550 on 11 June 2007
The user of the building requires changing the drawing (requirement).

Cause the built-in kitchen closet drawing change for 2 pages.

3.17) DAD.1-1181/2550 on 27 June 2007
The user of the building requires changing the drawing (requirement).
Cause the circulation rout line in the building, air-condition system, meeting room,

furniture and control room drawing change for 21 pages.

3.18) DAD.1-1315/2550 on 16 July 2007
The user of the building requires changing the drawing (requirement).
Cause the TV outlet layout, power supply system, detail of fountain, cat walk service,

softscape work, detail of door and piping route drawing change for 17 pages.

3.19) DAD.1-1424/2550 on 21 July 2007
The user of the building requires changing the drawing (requirement).
Cause the basement ceiling layout, detail of balcony and detail of the pin drawing

change for 3 pages.

3.20) DAD.1-1533/2550 on 10 August 2007
The user of the building requires changing the drawing (requirement).
Cause the electrical wire, signal wire and the audiovisual aids drawing change for 3

pages.

3.21) DAD.1-1703/2550 on 10 September 2007

The user of the building requires changing the drawing (requirement).

Cause the lighting system outside building and load of two way remote drawing
change for 16 pages.
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3.22) DAD.1-1720/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause the architecture of reservation area on the 6™ floor, mechanical system,

electrical system and electrical load schedule drawing change for 8 pages.

3.23) DAD.1-1722/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause panel load schedule and electrical diagram on the 3 floor drawing change for

8 pages.

3.24) DAD.1-1723/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 1 page.

3.25) DAD.1-1724/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of café drawing change for 3 pages.

3.26) DAD.1-1725/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause the detail of built-in closet, ceiling layout of collection room, ceiling layout of

reading room and detail of parking roof drawing change for 3 pages.

3.27) DAD.1-1726/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the base of King Rama the 5™ monument drawing change for 5 pages.

3.28) DAD.1-2034/2550 on 9 October 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of sign and detail of symbol drawing change for 9 pages.
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3.29) DAD.1-2162/2550 on 29 October 2007
The user of the building requires changing the drawing (requirement).

Cause the building sign and detail of window drawing change for 5 pages.

3.30) DAD.1-2171/2550 on 30 October 2007
The user of the building requires changing the drawing (requirement).

Cause the architecture and piping system of driver room drawing change for 6 pages.

3.31) DAD.1-2230/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).
Cause the air-condition system 9" floor to 11" floor, panel board load schedule 2"

floor to 4™ floor and two-way remote panel schedule drawing change for 7 pages.

3.32) DAD.1-2231/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).
Cause the floor plan of 10" floor and ceiling plan 10™ floor drawing change for 2

pages.

3.33) DAD.1-2232/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).
Cause the electrical lighting plan of 2" floor, 4™ floor and deck floor drawing change

for 3 pages.

3.34) DAD.1-2233/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).

Cause the building sign at the roof drawing change for 1 page.

3.35) DAD.1-2332/2550 on 19 November 2007
The user of the building requires changing the drawing (requirement).

Cause the floor plan of 4™ floor drawing change for 1 page.



49

3.36) DAD.1-2354/2550 on 21 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of book closet drawing change for 1 page.

3.37) DAD.1-2355/2550 on 21 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 2 pages.

3.38) DAD.1-2407/2550 on 27 November 2007

The user of the building requires changing the drawing (requirement).

Cause the electrical system of café, lighting system of outside building, electrical
system of 10" floor meeting room and panel board load schedule drawing change for
13 pages.

3.39) DAD.1-2408/2550 on 27 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of disable entrance drawing change for 3 pages.

3.40) DAD.1-2409/2550 on 27 November 2007
The user of the building requires changing the drawing (requirement).

Cause the floor plan of 6™ floor drawing change for 1 page.

3.41) DAD.1-2410/2550 on 27 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of pin drawing change for 1 page.

3.42) DAD.1-2418/2550 on 28 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of electrical system change for 1 page.
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3.43) DAD.1-2425/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).

Cause the ceiling plan of 10" floor change for 1 page.

3.44) DAD.1-2426/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).

Cause the interior work of justice room change for 7 pages.

3.45) DAD.1-2427/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).
Cause the two wire remote system and layout of lighting system on the parking area

change for 4 pages.

3.46) DAD.1-2671/2550 on 26 December 2007
The user of the building requires adding the equipment (requirement).

Cause the fiber optic wire drawing change for 1 page.

3.47) DAD.1-0032/2551 on 4 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of ceiling plan for 7" floor to 10" floor drawing change for 4 pages.

3.48) DAD.1-0033/2551 on 4 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 2 pages.

According to 48 variation orders from requirement of the client and user of the
building to contractor, the result and analyzes as Table 4.2. The 48 variation orders
affect the construction schedule to delay for 153 days and increase the cost of
construction for 205,808,168.73 baht. This change can be summarized in terms of

type of work and cost of change as the following:
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1. Architecture 28 orders 57,118,557.45 baht delay 48.13 days

2. Civil 1 order 404,297.82 baht delay 1.72 days

3. Mechanical and Electrical Work

3.1 Water Supply and Sanitary System 11 orders 1,499,433.87 baht delay 18.91 days
3.2 Electrical and Telecommunication 19 orders 23,644,193.06 baht delay 32.66 days
3.3 Air-Conditioning System 11 orders 42,892,256.00 baht delay 18.91 days

3.4 Miscellaneous Work 8 orders 2,785,250.97 baht delay 13.75 days

4. Interior Work 11 orders 64,892,250.36 baht delay 18.91 days

5. Special Cost 12,571,929.21 for 284 days (First Addendum)

Moreover the 48 variation orders that effect the schedule and cost in this
addendum, contract did notice the variation orders that will be claimed in the further

addendum as

3.49) DAD.1-0034/2551 on 4 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of fire protection system and server room layout drawing change for

4 pages.

3.50) DAD.1-0173/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of swimming pool drawing change for 4 pages.

3.51) DAD.1-0174/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of floor plan 1% basement floor to 11" floor drawing change for 4

pages.

3.52) DAD.1-0175/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of picture drawing change for 1 page.
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3.53) DAD.1-0176/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of lamp drawing change for 2 pages.

3.54) DAD.1-0177/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).
Cause the fire protection system, telephone riser diagram, fire alarm sound and CCTV

system drawing change for 6 pages.

3.55) DAD.1-0224/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of fence and guard house.

3.56) DAD.1-0225/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of justice room on the 6™ floor.

3.57) DAD.1-0226/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of lighting system outside building.

3.58) DAD.1-0336/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).

Cause the air condition system on 9" floor to 10" floor drawing change for 2 pages.

3.59) DAD.1-0337/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the furniture layout, detail of meeting room and detail of reservation room

drawing change for 4 pages.
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3.60) DAD.1-0338/2551 on 23 January 2008

The user of the building requires changing the drawing (requirement).

Cause the specification of lighting system outside building, panel board load
schedule, lighting system layout, ground floor lighting plan, 2™ floor lighting plan, 4"
floor lighting plan and deck floor lighting plan drawing change for 12 pages.

3.61) DAD.1-0339/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of ward, ceiling plan of 1* basement floor and detail of window

drawing change for 5 pages.

3.62) DAD.1-0340/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the floor plan of 1% basement floor and air condition system of reservation

building drawing change for 2 pages.

3.63) DAD.1-0341/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of justice room and furniture layout of 6™ floor drawing change for 3

pages.

3.64) DAD.1-0442/2551 on 4 February 2008
The user of the building requires changing the drawing (requirement).
Cause the electrical system and lighting system of guard house drawing change for 6

pages.

3.65) DAD.1-0467/2551 on 6 February 2008
The user of the building requires changing the drawing (requirement).
Cause the floor plan and ceiling plan of additional reservation area on 6" floor

drawing change for 1 page.



54

3.66) DAD.1-0500/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the fiber optic wire drawing change for 1 page.

3.67) DAD.1-0501/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the air-condition system drawing change for 1 page.

3.68) DAD.1-0502/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the electrical system and single line diagram drawing change for 4 pages.

3.69) DAD.1-0571/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).
Cause the installation of lamp and interface process of telecommunication system

drawing change for 4 pages.

3.70) DAD.1-0572/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).
Cause the BAS point summary and telecommunication system drawing change for 37

pages.

3.71) DAD.1-0573/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).
Cause the smoke detector, exit light and power supply system drawing change for 20

pages.

3.72) DAD.1-0684/2551 on 27 February 2008
The user of the building requires changing the drawing (requirement).
Cause the lighting plan of 2" basement floor and two way remote panel schedule

drawing change for 7 pages.
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4. The Forth Addendum 18 November 2008

The Forth addendum is concern with the change of construction cost
89,598,514.16 baht from 2,018,808,168.73 to 2,108,406,682.89 (4.94%) baht because
of the additional requirement of the client and user of the building. The detail of

change is can be summarized as:

4.1) DAD.1654/2549 on 17 July 2006
The user of the building requires changing the drawing (requirement).

Cause the architecture drawing change for 1 page.

4.2) DAD.1-940/2549 on 22 August 2006
The user of the building notices changing the drawing (requirement).

Cause the architecture and M&E drawing change.

4.3) DAD.1-121/2550 on 30 January 2007
The user of the building requires changing the drawing (requirement).
Cause the audiovisual aids 1% basement floor, 2" floor and 3" floor drawing change

for 4 pages.

4.4) DAD.1-142/2550 on 2 February 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% floor, 3rd floor, 4" floor and 5™ seminar room and

investigate room drawing change for 60 pages.

4.5) DAD.1-266/2550 on 2 March 2007
The user of the building requires changing the drawing (requirement).
Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room |,

outside building architecture and M&E work drawing change for 95 pages.

4.6) DAD.1-276/2550 on 2 March 2007

The user of the building requires changing the drawing (requirement).
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Impact to the interior work 1% basement floor, 9" floor and 10™ kitchen room ,

outside building architecture and M&E work drawing change for 95 pages.

4.7) DAD.1-549/2550 on 4 April 2007

The user of the building requires changing the drawing (requirement).

Cause the architecture work (building layout, gas station layout, and basement
ceiling) electrical system, load schedule, 2 wire remote schedule and specification of

nurse call drawing change for 106 pages.

4.8) DAD.1-590/2550 on 10 April 2007
The user of the building requires changing the drawing (requirement).

Cause the 1% basement fire protection and alarm system drawing change for 1 page.

4.9) DAD.1-792/2550 on 11 May 2007
The user of the building requires changing the specification of material (requirement).

Cause the architecture specification change.

4.10) DAD.1-1315/2550 on 16 July 2007
The user of the building requires changing the drawing (requirement).
Cause the TV outlet layout, power supply system, detail of fountain, cat walk service,

softscape work, detail of door and piping route drawing change for 17 pages.

4.11) DAD.1-1424/2550 on 21 July 2007
The user of the building requires changing the drawing (requirement).
Cause the basement ceiling layout, detail of balcony and detail of the pin drawing

change for 3 pages.

4.12) DAD.1-1703/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause the lighting system outside building and load of two way remote drawing

change for 16 pages.
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4.13) DAD.1-1720/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause the architecture of reservation area on the 6™ floor, mechanical system,

electrical system and electrical load schedule drawing change for 8 pages.

4.14) DAD.1-1722/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause panel load schedule and electrical diagram on the 3 floor drawing change for

8 pages.

4.15) DAD.1-1723/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 1 page.

4.16) DAD.1-1724/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of café drawing change for 3 pages.

4.17) DAD.1-1725/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).
Cause the detail of built-in closet, ceiling layout of collection room, ceiling layout of

reading room and detail of parking roof drawing change for 3 pages.

4.18) DAD.1-1726/2550 on 10 September 2007
The user of the building requires changing the drawing (requirement).

Cause the base of King Rama the 5™ monument drawing change for 5 pages.

4.19) DAD.1-2034/2550 on 9 October 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of sign and detail of symbol drawing change for 9 pages.
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4.20) DAD.1-2162/2550 on 29 October 2007
The user of the building requires changing the drawing (requirement).

Cause the building sign and detail of window drawing change for 5 pages.

4.21) DAD.1-2171/2550 on 30 October 2007
The user of the building requires changing the drawing (requirement).

Cause the architecture and piping system of driver room drawing change for 6 pages.

4.22) DAD.1-2230/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).
Cause the air-condition system 9" floor to 11" floor, panel board load schedule 2"

floor to 4™ floor and two-way remote panel schedule drawing change for 7 pages.

4.23) DAD.1-2231/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).
Cause the floor plan of 10" floor and ceiling plan 10™ floor drawing change for 2

pages.

4.24) DAD.1-2233/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).

Cause the building sign at the roof drawing change for 1 page.

4.25) DAD.1-2242/2550 on 7 November 2007
The user of the building requires changing the drawing (requirement).

Cause the circulation area drawing change for 1 page.

4.26) DAD.1-2332/2550 on 19 November 2007
The user of the building requires changing the drawing (requirement).

Cause the floor plan of 4™ floor drawing change for 1 page.
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4.27) DAD.1-2354/2550 on 21 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of book closet drawing change for 1 page.

4.28) DAD.1-2355/2550 on 21 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 2 pages.

4.29) DAD.1-2407/2550 on 27 November 2007

The user of the building requires changing the drawing (requirement).

Cause the electrical system of café, lighting system of outside building, electrical
system of 10" floor meeting room and panel board load schedule drawing change for
13 pages.

4.30) DAD.1-2408/2550 on 27 November 2007

The user of the building requires changing the drawing (requirement).
Cause the detail of disable entrance drawing change for 3 pages.
4.31) DAD.1-2409/2550 on 27 November 2007

The user of the building requires changing the drawing (requirement).

Cause the floor plan of 6™ floor drawing change for 1 page.

4.32) DAD.1-2410/2550 on 27 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of pin drawing change for 1 page.

4.33) DAD.1-2418/2550 on 28 November 2007
The user of the building requires changing the drawing (requirement).

Cause the detail of electrical system change for 1 page.

4.34) DAD.1-2425/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).

Cause the ceiling plan of 10" floor change for 1 page.
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4.35) DAD.1-2426/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).

Cause the interior work of justice room change for 7 pages.

4.36) DAD.1-2427/2550 on 30 November 2007
The user of the building requires changing the drawing (requirement).
Cause the two wire remote system and layout of lighting system on the parking area

change for 4 pages.

4.37) DAD.1-2671/2550 on 26 December 2007
The user of the building requires adding the equipment (requirement).

Cause the fiber optic wire drawing change for 1 page.

4.38) DAD.1-0032/2551 on 4 January 2008

The user of the building requires changing the drawing (requirement).

Cause the detail of ceiling plan for 7" floor to 10" floor drawing change for 4 pages.
4.39) DAD.1-0033/2551 on 4 January 2008

The user of the building requires changing the drawing (requirement).

Cause the detail of fence and detail of guard house drawing change for 2 pages.

4.40) DAD.1-0034/2551 on 4 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of fire protection system and server room layout drawing change for

4 pages.

4.41) DAD.1-0173/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of swimming pool drawing change for 4 pages.
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4.42) DAD.1-0174/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of floor plan 1% basement floor to 11™ floor drawing change for 4

pages.

4.43) DAD.1-0175/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of picture drawing change for 1 page.

4.44) DAD.1-0176/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).

Cause the detail of lamp drawing change for 2 pages.

4.45) DAD.1-0177/2551 on 9 January 2008
The user of the building requires changing the drawing (requirement).
Cause the fire protection system, telephone riser diagram, fire alarm sound and CCTV

system drawing change for 6 pages.

4.46) DAD.1-0224/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of fence and guard house.

4.47) DAD.1-0225/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of justice room on the 6" floor.

4.48) DAD.1-0226/2551 on 17 January 2008
The user of the building requires changing the drawing (requirement).

Cause to stop the construction of lighting system outside building.
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4.49) DAD.1-0336/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).

Cause the air condition system on 9" floor to 10" floor drawing change for 2 pages.

4.50) DAD.1-0337/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the furniture layout, detail of meeting room and detail of reservation room

drawing change for 4 pages.

4.51) DAD.1-0338/2551 on 23 January 2008

The user of the building requires changing the drawing (requirement).

Cause the specification of lighting system outside building, panel board load
schedule, lighting system layout, ground floor lighting plan, 2™ floor lighting plan, 4™
floor lighting plan and deck floor lighting plan drawing change for 12 pages.

4.52) DAD.1-0339/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of ward, ceiling plan of 1% basement floor and detail of window

drawing change for 5 pages.

4.53) DAD.1-0340/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the floor plan of 1% basement floor and air condition system of reservation

building drawing change for 2 pages.

4.54) DAD.1-0341/2551 on 23 January 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of justice room and furniture layout of 6™ floor drawing change for 3

pages.
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4.55) DAD.1-0442/2551 on 4 February 2008
The user of the building requires changing the drawing (requirement).
Cause the electrical system and lighting system of guard house drawing change for 6

pages.

4.56) DAD.1-0467/2551 on 6 February 2008
The user of the building requires changing the drawing (requirement).
Cause the floor plan and ceiling plan of additional reservation area on 6" floor

drawing change for 1 page.

4.57) DAD.1-0500/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the fiber optic wire drawing change for 1 page.

4.58) DAD.1-0501/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the air-condition system drawing change for 1 page.

4.59) DAD.1-0502/2551 on 8 February 2008
The user of the building requires changing the drawing (requirement).

Cause the electrical system and single line diagram drawing change for 4 pages.

4.60) DAD.1-0571/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).
Cause the installation of lamp and interface process of telecommunication system

drawing change for 4 pages.

4.61) DAD.1-0572/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).

Cause the BAS point summary and telecommunication system drawing change for 37

pages.
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4.62) DAD.1-0573/2551 on 15 February 2008
The user of the building requires changing the drawing (requirement).
Cause the smoke detector, exit light and power supply system drawing change for 20

pages.

4.63) DAD.1-0684/2551 on 27 February 2008
The user of the building requires changing the drawing (requirement).
Cause the lighting plan of 2" basement floor and two way remote panel schedule

drawing change for 7 pages.

4.64) DAD.1-0776/2551 on 6 March 2008
The user of the building requires changing the drawing (requirement).

Cause the ceiling plan of justice room drawing change for 5 pages.

4.65) DAD.1-0777/2551 on 6 March 2008
The user of the building requires changing the drawing (requirement).
Cause the detail of fence, detail of justice room and detail of furniture on 2" floor

drawing change for 4 pages.

4.66) DAD.1-0778/2551 on 6 March 2008
The user of the building requires changing the drawing (requirement).
Cause the electrical system, architecture and air-condition system drawing change for

10 pages.

4.67) DAD.1-0785/2551 on 6 March 2008
The user of the building requires changing the drawing (requirement).

Cause the fountain system drawing change for 1 page.

4.68) DAD.1-0786/2551 on 6 March 2008
The user of the building requires changing the drawing (requirement).

Cause the architecture drawing change for 1 page.
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4.69) DAD.1-0834/2551 on 11 March 2008

The user of the building requires changing the drawing and specification of material
(requirement).

Cause the architecture specification and drawing, and water leakage detectors drawing

change for 17 pages.

4.70) DAD.1-0835/2551 on 11 March 2008
The user of the building requires changing the drawing (requirement).

Cause the floor drain system drawing change for 4 pages.

4.71) DAD.1-1664/2551 on 21 May 2008
The user of the building requires changing the drawing (requirement).
Cause the load schedule, single line diagram, underground electrical system and

diagram of air condition control system drawing change for 6 pages.

4.72) DAD.1-1832/2551 on 30 May 2008
The user of the building requires changing the drawing (requirement).

Cause the panel board load schedule and riser diagram drawing change for 5 pages.

4.73) DAD.1-1863/2551 on 4 June 2008
The user of the building requires changing the drawing (requirement).
Cause the power supply of audio visual aids, telephone riser diagram, roof plan, floor

plan of 2" floor and detail of window drawing change for 10 pages.

4.74) DAD.1-1914/2551 on 10 June 2008

The user of the building requires changing the drawing (requirement).

Cause the air-condition system of reservation building, balancing valve system, detail
of closet in the reservation building and furniture layout of 2™ floor library drawing

change for 12 pages.
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4.75) DAD.1-1915/2551 on 10 June 2008
The user of the building requires changing the drawing (requirement).
Cause the base of lighting outside building, lamp of lighting outside building, CCTV

system, BAS system and pattern of cafeteria drawing change for 17 pages.

4.76) DAD.1-1961/2551 on 12 June 2008
The user of the building requires changing the drawing (requirement).

Cause the roof structure of reservation building drawing change for 1 page.

4.77) DAD.1-2175/2551 on 3 July 2008
The user of the building requires changing the drawing (requirement).

Cause the boundary of cleaning of contractor drawing change for 4 pages.

According to 77 variation orders from requirement of the client and user of the
building to contractor, the result and analyzes as Table 4.3. From the Table 4.3, client
has 77 variation orders from requirement of the client and user of the building to
contractor. The 77 variation orders affect to the cost of construction for 89,598,514.16

baht. This change can be summarized in term of type of work and cost of change as

the following:
1. Architecture38 orders 10,594,706.97baht
2. Civil 0 order 0 baht

3. Mechanical and Electrical Work

3.1 Water Supply and Sanitary System 6 orders 535,165.89 baht
3.2 Electrical and Telecommunication 34 orders 30,182,799.49 baht
3.3 Air-Conditioning System 8 orders 14,500,890.58 baht

3.4 Miscellaneous Work 6 orders 2,887,340.03 baht

4. Interior Work 11 orders 24,242,136.28 baht

5. Special Cost 6,655,474.92 for 153 days (Third Addendum)
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From the result of the fourth addendums in construction contract, the analysis
in term of cause and their impact came from the requirement of the client and user of
the building. The analysis of the type of work and the frequency of change can be
obtain as shown in table 4.4, Figure 4.1, 4.2, 4.3, 4.4 and 4.5.
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Table 4.4 the analysis of work type that change in the project and the

frequency of change in each work.
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Figure 4.1 The relationship between Frequency and type of work
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Figure 4.5 The relationship between average delay of schedule in each order

According to the cause of change coming from the requirement of the
building’ user and client, the detail of change is the useful factor to analyze the detail
of change and their cost and schedule impact including average impact in each times.
The detail of change can be categorized as follows:

1. User changes drawing — User decides to change the contract drawing in detail, so
the construct will be delay and will start when the new drawing is completed. For
example, the user of building needs to change the building layout, the designer has to
redesign the change affecting all the drawing to fulfill that new requirement. In case
of constructing any change, there will be additional cost with the same unit rate as the
B.O.Q. stated in contract. If not, providing negotiation will be established.

2. User changes system- User decides to change all systems in the building. For
example, the user of the building needs to change the telecommunication system for
the whole building from the analog system to digital system. However, the service
provider of telecommunication system is not related to the contractor of the building
in term of cost impact but the impact schedule of the construction will be delayed.

3. User adds system- User decides to add the system and equipment to the building
which is stated in the contract drawing and B.O.Q. For example, user requires more
CCTV camera to locate in parking area and garden area. This change will affect the

cost and schedule.
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4.) User changing material- User decides to change the specification of material. For
example, user needs to change the floor of the building from marble to granite. This
change can reduce or add the cost of construction depending on the material of
change.
5.) User adding work- User decides to add the work or equipment to the building
which is not stated in the contract drawing and B.O.Q. such as user needs to have the
traffic system in parking area which was not stated in contract drawing. This will
affect the cost and schedule. The providing of negotiation will be established in unit
cost.

The analysis in type of detail of change and their frequency of change can be
obtained as shown in Table 4.5 Figure 4.6, 4.7, 4.8, 4.9 and 4.10.
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Table 4.5 The analysis of detail of change from requirement in the project and
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Figure 4.7 The relationship between cost and detail of change
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Figure 4.9 The relationship between cost and detail of change

After analyzing of the impact of construction project in term of project

schedule delay and project adding construction cost, referring to the type of work and

detail of change from requirement, the FMEA and RPN rating method is applied to
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the result of previous process. The FMEA and RPN rating is come from the in dept
interview of the all stakeholder (contractor, consult, designer and client).

The severity of project impact can be demonstrated in term of additional cost
and project schedule delay as Table 4.6 and Table 4.7. The occurrence or frequency of
variation order in each type of work and detail of change can be demonstrated as
Table 4.8.



Table 4.6 Rating of severity in term of project time schedule delay criteria

Severity Effects Project Time effect Criteria Score
Hazardous effect Effect cause 131 days or more delay 10
Serious effect Effect cause 106-130 days delay 9
Very high effect Effect cause 91-105 days delay 8
High effect Effect cause 76-90 days delay 7
Moderate effect Effect cause 61-75 days delay 6
Low effect Effect cause 46-60 days delay 5
Very low effect Effect cause 31-45 days delay 4
Minor effect Effect cause 16-30 days delay 3
Very Minor effect Effect cause 1-15 days delay 2
No effect Effect cause 1 day or less delays 1




Table 4.7 Rating of Severity in term of project additional construction cost criteria

Severity Effects Project Cost effect Criteria Score
Hazardous effect Effect cause 90 million or more baht 10
Serious effect Effect cause 80-90 million baht 9
Very high effect Effect cause 70-80 million baht 8
High effect Effect cause 60-70 million baht 7
Moderate effect Effect cause 50-60 million baht 6
Low effect Effect cause 40-50 million baht 5
Very low effect Effect cause 30-40 million baht 4
Minor effect Effect cause 20-30 million baht 3
Very Minor effect Effect cause 10-20 million baht 2
No effect Effect cause 10 million or less baht 1




Table 4.8 Rating of the occurrence or frequency of variation order

Occurrence or

Times of variation order’s

frequency rate Frequency (times) Score
Extremely high More than 91 10
Very High 81-90 9
High 71-80 8
Frequent 61-70 7
Moderate 51-60 6
Occasional 41 -50 5
Slight chance 31-40 4
Very slight 21-30 3
Remote 11-20 2
Extremely remote 0-10 1

83
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From Table 4.4 and 4.5, the analysis of the cost impact, project schedule and

the frequency of variation orders of types of work and detail of change from the

requirement can be rated referring to the Table 4.6, Table 4.7 and Table 4.8 as Table

4.9 and Table 4.10
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From Table 4.9 and 4.10, the analysis of severity and frequency rating in term

of types of work and detail of change from the requirement can be demonstrate the

RPN result as Table 4.11 and Table 4.12
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To identify the root cause, the fish bone analysis and fault tree analysis will be
applied. The tools will find the cause of each problem before finding the solution. The
model in each problem can be analyzed as

4.2.1 Risk of architecture works

User Change System User Change Drawing

User Requirement User Requirement

Archtecture ‘

User Requirement .
User Requirement User Requirement

User Add System User Change Material

User Adding Work

Figure 4.10 Fish bone analysis of architecture works

Architecture

Schedule Delay Cost Overrun

a a
00000000

Figure 4.11 Fault tree analyses of architecture works

1 = User change drawing
2 = User change system
3 = User adds system

4 = User change material
5 = User adds work
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There are five main causes impact the cost and 4 main causes impact the
schedule of architecture work in this construction project as Figure 4.10 and Figure

4.11. All impacts are come from the user requirement.

4.2.2 Risk of civil works

User Change Drawing

User Requirement

> Civil

Figure 4.12 Fish bone analysis of civil works

Schedule Delay Cost Qverrun

Figure 4.13 Fault tree analyses of civil works

There is only user change drawing cause impact the cost and the schedule of
civil work in this construction project as Figure 4.12 and Figure 4.13. All impacts are

come from the user requirement.



4.2.3 Risk of water supply and sanitary system work

|User Change Systeml |User Change Drawing |

User Requirement User Requirement

90

User Requirement

User Adding Work

Water Supply and
Sanitary System

Figure 4.14 Fish bone analysis of water supply and sanitary system works

Water Supply and

Schedule Delay

Cost Overrun

00 000 ©

Figure 4.15 Fault tree analyses of water supply and sanitary system works

There is only user change drawing cause impact the cost and the schedule of

water supply and sanitary system works in this construction project as Figure 4.14 and

Figure 4.15. All impacts are come from the user requirement.
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4.2 .4 Risk of Electrical and Telecommunication works

|User Change System | |user change Drawing]|

User Requirement User Requirement

Electrical and
Telecommunication

User Requirement User Requirement

|user Adding Work| |user Add system |

Figure 4.16 Fish bone analysis of electrical and telecommunication works

Electrical and
Telecommunication

Schedule Delay Cost Overrun

s s
© 00000

Figure 4.17 Fault tree analyses of electrical and telecommunication works

There are four main causes impact the cost and four main causes impact the
schedule of electrical and telecommunication works in this construction project as

Figure 4.16 and Figure 4.17. All impacts are come from the user requirement.



4.2.5 Risk of air conditioning system works

|User Change System| |User Change Drawing |

\< R \< User Requirement

92

A 4

User Requirement User Requirement

User Adding Work User Add System

Figure 4.18 Fish bone analysis of air conditioning system works

Air Conditioning
System

Schedule Delay Cost Overrun

o
© 00 ©

Figure 4.19 Fault tree analyses of air conditioning system works

Air Conditioning
System

There are four main causes impact the cost and two main causes impact the

schedule of air conditioning system works in this construction project as Figure 4.18

and Figure 4.19. All impacts are come from the user requirement.
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4.2 .6 Risk of Miscellaneous works

|user change Drawing|

User Requirement

|

| Miscellaneous

User Requirement

User Adding Work

Figure 4.20 Fish bone analysis of miscellaneous works

Miscellaneous
Work

Schedule Delay Cost Overrun

00 o

Figure 4.21 Fault tree analyses of miscellaneous works

There are two main causes impact the cost and two main causes impact the
schedule of miscellaneous works in this construction project as Figure 4.20 and

Figure 4.21. All impacts are come from the user requirement.
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4.2.7 Risk of interior works

I User Change Drawingl

User Requirement

:I Interior I

User Requirement
User Requirement

User Adding Work | User Change Material|

Figure 4.22 Fish bone analysis of interior works

Interior Work

Schedule Delay Cost Overrun

O 000 00

Figure 4.23 Fault tree analyses of interior works

There are three main causes impact the cost and three main causes impact the
schedule of interior works in this construction project as Figure 4.22 and Figure 4.23.

All impacts are come from the user requirement.
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4.2.8 Risk of special cost

|User Change System| | User Change Drawing|
User Requirement User Requirement
:I Special Costl
yeer Reguirement % User Requirement % User Requirement %
I User Adding Workl I User Add System l I User Change Materiall

Figure 4.24 Fish bone analysis of special cost

Special Cost

0

Cost Overrun

N
olololole

Figure 4.25 Fault tree analyses of special cost

The risk of special cost is come from the delay of schedule and impact to the

cost of operation during the construction. The reason of schedule delay is come from

all factors. However the special cost did not affect to the project schedule at all. There

are five main causes impact the cost from special cost in this construction project as

Figure 4.22 and Figure 4.23. All impacts are come from the user requirement which

delay the schedule.
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4.3 Risk Response and Control

Client of this project hired the project management and construction
supervision consultant to respond and control the risk during the construction project
including stating the condition in contract document to reduce the impact of risk and
transferring to other organizations.

The consideration of PMSC for negotiation with the contractor can be
summarized as the following:

First Addendum

PMSC and client have considered the baseline program which contractor
proposed to extend the contract for 333 days. The result of negotiation is the reduction
of the schedule delay for 49 days to 284 days (reduce for 17.25%) which is stated in
first addendum.

Third Addendum

PMSC and client have considered the baseline program which contractor
proposed to extend the contract for 240 days. The result of negotiation is reduction of
the delay of schedule for 87 days to 153 days (reduce for 56.86%) that is stated in
second addendum.

For the negotiation on cost of construction, the result can be categorized into:
1. Architecture from 56,348,783.34 baht to 49,425,916.14 baht (before vat and
overhead from contract) reducing for 6,922,867.20 baht (12.29%)
2. Civil from 548,989.03 baht to 351,563.31 baht (before vat and overhead from
contract) reducing for 197,425.72 baht (35.96%)
3. Mechanical and Electrical Work from 71,343,716.22 baht to 61,285,162.60 baht
(before vat and overhead from contract) reducing for 10,058,553.62 baht (14.10%)
3.1 Water Supply and Sanitary System: no reduction of cost
3.2 Electrical and Telecommunication from 24,240,221.57 baht to 20,460,533.97 baht
(before vat and overhead from contract) reducing for 3,779,687.60 baht (15.59%)
3.3 Air-Conditioning System from 43,044,757.22 baht to 37,116,870.89 baht (before
vat and overhead from contract) reducing for 5,927,886.66 baht (15.97%)
3.4 Miscellaneous Work from 2,761,200.00 baht to 2,410,220.64 baht (before vat and
overhead from contract) reducing for 350,979.36 baht (14.56%)
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4. Interior Work from 68,690,000.00 to 64,892,250.36 baht (before vat and overhead
from contract) reducing for 3,997,740.64 baht (6.16%)
5. Special Cost 12,571,929.21 for 284 days: no reduction of cost

The total reduction cost due to the negotiation between PMSC and contractor
is 24,353,075.26 baht which is 11.83% of total variation order cost in third addendum
(205,808,168.73 baht).

In forth addendum PMSC checks the overall variation cost and negotiates with

the contractor before the contractor proposes the variation order cost.

4.4 Preventive Action and Implementation

Recommended preventive action which is categorized in term of work’s type
can be summarized as
1. Architecture work (RPN rating is 504) Frequency of variation orders are equal to
77, cost impact are 67,713,264.42 baht and schedule impact are 129.53 days. The
variation orders are mainly come from user changes drawing. User changes the
function of usage area and specification of the material of work which affect the cost
and schedule to construction project.
2. Civil work (RPN rating is 2) Frequency of variation order is equal to 1, cost impact
are 404,297.81 baht and schedule impact are 1.72 days. The variation order is come
from user changes drawing. User did not need to changes the civil work due to the
user did not interest to change in technical change or structure change.
3. Water supply and sanitary system (RPN rating is 15) Frequency of variation orders
are equal to 26, cost impact are 2,054,599.76 baht and schedule impact are 48.96
days. The variation order is come from user changes drawing. User did not need to
changes the water supply and sanitary system due to the user did not interest to
change in technical change.
4. Electrical and telecommunication system (RPN rating is 252) Frequency of
variation orders are equal to 62, cost impact are 53,826,992.55 baht and schedule
impact are 62.71 days. The variation orders are come from user changes drawing.
User need to changes the requirement and function of electrical and
telecommunication system including change system from analog system to digital

system which affect to the cost and project schedule a lot.
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5. Air conditioning system (RPN rating is 90) Frequency of variation orders are equal
to 28, cost impact are 57,393,146.58 baht and schedule impact are 48.96 days. The
variation orders are come from user changes drawing. User need to changes the
requirement and function of usage area which affects to the cost and project schedule.
6. Miscellaneous (RPN rating is 12) Frequency of variation orders are equal to 23,
cost impact are 5,672,591.00 baht and schedule impact are 43.80 days. The variation
orders are come from user changes drawing. User need to changes the finished work
so, the re-preparation process will affects to the cost and project schedule.
7. Interior work (RPN rating is 288) Frequency of variation orders are equal to 33,
cost impact are 89,134,386.64 baht and schedule impact are 100.31 days. The
variation orders are come from user changes drawing. User need to changes the
requirement of interior work and specification of interior work from the changing of
usage area and function of the usage area which affects to the cost and project
schedule a lot.

The preventive action will be focused on the user changes drawing which has
RPN is equal to 1,000 comparing to the other factor which are 5, 4, 8 and 15 is much
lower than user change drawing. The preventive action due to user changes drawing

can be summarized as

1. The drawing must be finish before construction start.

The essential reason of cost overrun and project delays is the drawing was not
approved by the user in documentation. The process of the solution is providing
meeting weekly during the design stage between Client, User, Designer and
consultant especially the architecture and interior design. This process will fulfill the
all requirement of the user before the construction start. Client and consultant have to
consider the detail of drawing not to over the budget and schedule of project can
finish on target. The communication process before and after solution can be derived
as Figure 4.26 and Figure 4.27.
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User > Client —» Consultant [ Designer
— — ]
A
A 4
Contractor
Figure 4.26 Communication flow chart before solution
Designer User
Contractor

Meeting weekly during design process

Client

Consultant

Figure 4.27 Communication flow chart after solution
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The drawing and specification before construction start will fulfill all
requirement before construction start. However the change after construction start
does not be solve yet. The result of this process is the changing of drawing during the
construction project which causes the cost and schedule by 40% for architecture,
electrical and communication, air conditioning system and interior work (the number

is come from the stakeholder meeting).

2. Applied memorandum of understanding (MOU)

The main problem of this construction project is fluctuation requirement of
building user. The improvement of coordination between designer, user and
contractor must be implemented. The memorandum of understanding must be applied
to prevent the change after construction work start.

If not the change of user’s requirement will affect to the schedule and project
budget and get the problem as case.

The MOU of this research can be demonstrated as

The memorandum of understanding of drawing and specification for
administrative court office building construction project.

- The user of this building (Administrative Court) approved and accepted the all
drawing and specification (enclosing in this MOU). The client (Dhanarak Asset
Development Co., Ltd) will use drawing and specification (enclosing in this
MOU) to construct the administrative court office building which fulfill all user
requirement.

If user need to change the drawing or specification (enclosing this MOU), user
has to follow the contents as

- If the change of the user not increase the cost and project duration (must be
approved by client and contractor), the change can be constructed.

- If user’s requirement is to cancel or reduce the work which come from drawing
and specification (enclosing this MOU). The change must not increase the cost
of construction and construction duration (must be approved by client and

contractor, then this change can be construct.
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- If user’s requirement is to change the drawing and specification (enclosing this
MOQOU) and increase the construction cost and construction duration, user has to
send the documentation to the client. Client has right to not to construct follow
the change that impact to the construction cost and project duration and follow
the drawing and specification (enclosing this MOU).

- User can hired the own contractor to construct for the adding requirement,
however the drawing, specification and construction schedule must be approved
by client and contractor.

- This MOU must have the signature of representation of user, client and witness.

This MOU will prevent the change after construction start which comes from
additional user’s requirement. However the change that come from mistake or missing
item in the drawing and specification (enclosing the MOU) which can not fulfill the
requirement of the user, client has to absorb the additional cost and delay of schedule.
The result of the solution will decrease the controllable cost and schedule by 30% for
architecture, electrical and communication, air conditioning system and interior work
(the number is come from the stakeholder meeting).

The change that come from the requirement of client itself, the cost and the

delay must be absorbed by client.

Form the Table 4.6, Table 4.7 and Table 4.8 the analysis of new severity and
new frequency rating in term of types of work from the requirement can be
demonstrate the RPN result as Table 4.13 and Table 4.14.
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4.5 Conclusion

In the process of the analysis and evaluation, this research came up with the
actual schedule delay and budget over run in existing project. It can be clearly seen
that the addition cost from variation order is 295,406,682.89 baht referring to the
initial construction cost of 1,813,000,000.00 baths over 10% of the initial construction
cost. Moreover, the construction project schedule is delay by 436 days referring to the
initial schedule that client set the schedule to finish the construction project by 730

days is over 50%.

The main reason of the delay and the cost overrun is the requirement of the
user of the building and client. From the result of analyzing this type of work, it can
be seen that the architecture work and the interior work are the main additional cost

(around 150 million baht) and main influence on the schedule (230 days)

In the analysis of change detail in the requirement cause, it can be seen that the
mainly additional cost and delay of schedule come from user changing of drawing
(232 million baht of 295 million baht and 300 of 436 days).

In the response and control process, this case is the negotiation of the unit
price, quantity of work and the schedule after changing the work. For the preventive
action will reduce the RPN rating up to 90%.



CHAPTER V
CONCLUSION AND RECOMMENDATION

5.1 Introduction

The project risk management in massive construction project approach and
considers in time and cost factors which are essential factors in construction project
management. This research will focus the views of client and project management as
well as construction supervision consultant (PMSC) basing on the actual contract
document between client and contractor in constructing and designing stages. The
whole basic methodology implemented in this research can be illustrated in Figure
5.1.

Risk Seeking for Analyze Risk
Planning Risk and Response
And > mitigation > Evaluate And
Identification Solution Risk Control

Figure 5.1: The process of project risk management in massive construction project

The first process is risk planning and risk identification. Check list is the tools
that usually applied in this process. The check list is developed from the experience
and the previous similar construction projects. The essential part in this process is to
set the framework of application based on realistic situation and document. In this
research, the check list is developed from the actual contract document between client
and contractor at the initial state and the 4 addendum of contract during construction
until project is finished. The sources of data used in this research are the variation
orders of the client to the contractor that affect the construction cost, project schedule
and the payment process between client and contractor. The risk in the construction
project can be identified as:
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Design stage

1. Requirement of client and user of the building

2. Environment and traffic concern

3. Design management

4. Designer qualification

5. Time and budget control

Construction stage
Requirement of client and user of the building
External factors

Environment and traffic concern

1

2

3

4. Construction method

5. Contractor qualification
6. Construction management
7. Re-design

8. Time and budget control

After the identification of the risk is finished, the planning process is the next
essential process. This process will be based on the actual document that was stated in
the contract document to reduce, mitigate and transfer the risk to other parties such as
contractor.

The essential factor in this case of construction project is the requirement risk.
The client has already stated in the contract document to respond the risk in any risk
that can happen except the requirement and external factors which are cannot be
controlled by the client and PMSC.

In the process of the analysis and evaluation, this research came up with the
actual schedule delay and budget over run in existing project. It can be clearly seen
that the addition cost from variation order is 295,406,682.89 baht referring to the
initial construction cost of 1,813,000,000.00 baths over 10% of the initial construction
cost. Moreover, the construction project schedule is delay by 436 days referring to the
initial schedule that client set the schedule to finish the construction project by 730

days is over 50%.
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The main reason of the delay and the cost overrun is the requirement of the
user of the building and client. From the result of analyzing this type of work, it can
be seen that the architecture work and the interior work are the main additional cost
(around 150 million baht) and main influence on the schedule (230 days) because the
requirement of the user of the building mainly coming from the layout the design at
initial state does not belong to the requirement of actual usage of the user in this
building. The technical requirement of the user does not have the main impact on this
project but the technical and system additional cost mainly came from the changing of
the layout and function of the drawing. It can be seen that the structure cost is very
low because the user and client were not interested in changing any technical
engineering term at all.

In the analysis of change detail in the requirement cause, it can be seen that the
mainly additional cost and delay of schedule come from user changing of drawing
(232 million baht of 295 million baht and 300 of 436 days). This implies that
requirement of the user coming from the layout and function of the architecture and
interior work are not in building facilities system or civil work.

In the response and control process, this case is the negotiation of the unit
price, quantity of work and the schedule after changing the work. Client has already
hired the PMSC to be involved with the process. The result is acceptable and the
additional cost and the delay of the schedule are reasonable referring to the quantity of

work.
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Table 5.1 Roles and responsibility in design and construction process of stakeholder

which are the main causes of the delay and budget overrun

Design Process Construction Process
Client Requirement Requirement
Time and Budget Control Time and Budget Control
Environment and Traffic External Factor
Concern Environment and Traffic
Concern
PMSC Designer Qualification Contractor Qualification
Design Management Construction Management
Time and Budget Control Time and Budget Control
Designer Design Qualification Re-Design
Design Construction
Contractor Contractor Qualification
Construction Method

5.2 Conclusion

In conclusion, in case of the construction project which has the similarity like

this research can simulate the framework as the figure 5.3

Figure 5.2 the process and the output in project risk management process in

construction project

Project risk management process

Risk

Planning

And

Identification

A 4

Seeking for Analyze
Risk and

mitigation > Evaluate
Solution Risk

Risk
Response
And

Control
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Output of the process

Set Realistic Produce Assess and Develop
framework of the risk Analyze proactive
- > —> -, E—
application plan to probability and
solve and impact reactive
every risk response
scenario

The mitigating strategies in time and cost factor for planning and scheduling
are used to control the project with the time frame of each activity by using work
brake down structure or other software tools to help with documentary system. The
client or consultant has to plan the baseline program with floatation and realistic
project schedule for contractor to catch up with the schedule. Providing the milestone
and penalty helps to control the contractor to be not too late to catch up with the
project baseline program and to finish the project on target date. They also develop
the realistic and reasonable ceiling prices referred to the market price.

The mitigating strategies in monitoring and controlling strategies for time and
cost factors are to develop the payment process with realistic unit cost and quantity to
control the progress of construction and the payment between the client and the
contractor. This also helps to provide the weekly and monthly report for each party as

contractors, consultants and designers to monitor the progress within each party.

5.3 Recommended Preventive Action

Recommended preventive action which is categorized in term of work’s type
will be focused on the user changes drawing which has RPN is equal to 1,000
comparing to the other factor which are 5, 4, 8 and 15 is much lower than user change
drawing which can reduce the RPN rating up to 90%. The preventive action due to

user changes drawing can be summarized as
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1. The drawing must be finish before construction start. The essential reason of
cost overrun and project delays is the drawing was not approved by the user in
documentation. The result of this process is the changing of drawing during
the construction project which causes the cost and schedule.

2. The main problem of this construction project is fluctuation requirement of
building user. The improvement of coordination between designer, user and
contractor must be implemented. The memorandum of understanding before
construction start between client and user must be applied to prevent the

change after construction work start.
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The backup sheet of project schedule and
Cost calculation
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