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CHAPTER 1
INTRODUCTION

1.1 Introduction

Company A is a medium size construction company located in Chiang Rai province, the
northernmost last province in Thailand. Chiang Rai is famous as the economic strategic
city, which is bordered with Lao and Burma and 200 km far from the Yunnan of China. In
2015, when AEC organisation started, Chiang Rai hoped to be the gate of trading as it is
foreseen that thousands of investors from mainly China and Asians will enter Thailand
mainly through Chaing Rai. The city itself will be rapidly growth of real estate and
tourism those will encourage high spending throughout city. Also, the state budget for
Chiang Rai has raised significantly in the past few years which mainly emphasised in

improving State agency building, school building, tourist service building.

Company A established since 1996. It is the family business; which all of projects came
from state budget bidding especially from Road construction and Water management in
Chiang Rai for over 20 years. The beginning of small-sized building construction (lower
than 100 million bath) was from year 2006 when company won the building project of
Sport complex and School building. From that point forward, company has emphasised
on building construction as can be seen in the company performance between 2010 to

currently below.
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Company performance 2010-current
60,000,000
50,000,000
40,000,000
z
<
@ 30,000,000
: =R
I
'—
20,000,000
10,000,000
) 2010 2011 2012 2013
M road 32,000,000 45,511,399 53,440,500 3,119,000
B water 7,800,000 2,340,000 49,394,500 8,290,000
 building 19,308,000 28,212,300 39,673,000 19,984,000

Figure 1-1 Company Performance

The result of company performance 2010-2013 showed that although mainly income has
still come from Road and Water construction. But in last 3 consecutive vyears;
demonstrated the rising of small-sized building construction income which means

company has turn to emphasise more on this category.

Although the nature of building construction itself is more complex, time-consuming,
highly need of attention than other construction categories, letting only few players can
maintain their growth in this business. However, the margin of building construction is
widely known as relatively high, Company A has experienced this advantage since the
beginning and try to improve their methods and expand resources to fit with
construction activities. The activities which always included in small-sized conventional

building are simply divided into 3 main categories as following
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(1) Structure

® [oundation
® Structural works

® Truss and Roof

(2) Architect works

® Masonry
® Painting
® Surfacing
® Ceiling

® Framing

(3) System works

® Sanitary
® Pipeline
® Flectricity

® |nstrument system

According to construction department of COMPANY A, the construction methods that
company has adopted are to divide the overall project into specific tasks and hire sub-
contractor which familiar with company to perform in those sections or some will be

performed by in-house team, the details are as following bellow

1.1.1 Own making

This type, company will perform a specific task by own monthly labours, the process will
be monitored by in-house supervisor. Buyer department is responsible for supplying
materials, which are stocked in construction-site controlled by company warehouse

supervisors.
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Advantage:

> Company is able to intensively control the quality of materials and labours.
> Cost consuming for this type is from actual used which known as lower cost
than other types

> lItis known as very powerful method to deliver the finish task within a limit of time
Disadvantage:

> Company need to have a strong material storage system in construction site in
order to prevent the leakage and damage issues.

> Company need to have a high skill foreman to check real use of labours, arrange
the sequence of the tasks and assign the task to labours

> Company must have exact number of high skilled labours to fit with assigned

activity, more or less is undesirable

1.1.2 Labours sub-contractors:

Sub-contractors in this type are to provide only labours to perform a specific job at the
predetermined price; company has to provide the material and ensure that the site area

is ready for sub-contractors.
Advantage:

> Company can control the quality of material to ensure that the finished works will
meet required standard, however the buyers also need be highly effective in

order to provide the material running with sub-contractors.
Disadvantage:

> Company need to have a strong material storage system in construction site in
order to prevent the leakage and damage issues.

» The short of labours and also poor skills, are always happen for this type
because the sub-contractors need to save their cost by hiring low wage labours

and also providing less than appropriate amount
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1.1.3 Completely sub-contractors:

Sub-contractor in this type is responsible for both materials and labours to perform a
specific job at the predetermined price: company has to ensure that the site area is

ready for sub-contractors.
Advantage:

» The material storage system and buyers are unnecessary in this type
> Cost of this hired part can be clearly recognised, allowing other parts to be

easily managed
Disadvantage:

> Company need to have expertise supervisors in specific part in order to perform
an inspection process.

> The quality of material is hard to control to meet the required standard because
subcontractors always find the way to save their cost by using low quality
material.

> The leaving work issue can happen if the subcontractors do not have enough

potential budgets to perform the job.

The key advantage for COMPANY A is that company has had an experience in small-
sized building construction for over 6 years, and the highest project reference from state
budget is 29.9 million baht, which is necessary to present in state qualification process.
This reference allows company to have a qualification for bidding the state building
budget in the range of 60 — 100 million baht, which has only few players in this level.
However 7 projects could not be submitted within contact deadline, and the
consequence of them is not only rising of cost but it is also the penalty fee that company
must response for those delays .Moreover, quality of finish works have been very low as
can be determined by defected works and repeat works. The result of construction

performance for last 10 projects can be seen in table below.
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¥ . f i Budget ce ton Delay | %Profit | Defected
Bar ame of project u
length length
[Bath)] [Days [Days) [Days) | [Bath)]
2006 | Sportcomplex centre 18,670,000 720 704 ] 19.56 34
School of munidpal
2007 8,292,000 420 404 0 i7.40 i6
building Tessaban 1
26,962,000
Phuttarmomnthon
2010 . 6,959,000 240 333 o3 12,12 31
celabating 750 vears
School of municdpal
2010 12,349,000 240 311 71 D41 21
building Teszaban 8
19,308,000
Phutamonthon
2011 | celabating 750 vears 7,882,500 197 205 2 16.98 22
phaze 2
School of Vocational
2011 . 15,350,000 420 440 20 17.43 35
building
2011 | Overpass 4,880,000 is0 FETH] 40 ii.el 19
28,212,300
2012 | Touristcentre 29,760,000 4320 450 30 9.61 B3
2012 | Child care centre 5,704,000 180 198 12 13.44 17
2012 | Health care centre 3,990,000 izo iin 0 20.07 11
39,454,000

From the interviews with

building construction managers of COMPANY A and the

studies for last 6 project conclusion books, enabling to clarify that the concerned QCD

(Quality, Cost, Delivery) from different types, either in-source or outsource. The

statistically analysis is adopted in this part to identify which types having huge impact on

the project as well as their frequencies. The quantitative method is combined to prioritise

and score each item in order to get accurate result as can be shown in table below.



Table 1-2 Example of Pareto analysis of Tourism project evaluation

T““rj!f_]ﬂ’leﬁm 25,57 million bath Delay = 30 days Penalty = 292,200 baths
Scheduling | Acmal
Ttems Type %5Cost | Impact | Defected
[Dray=) [Day=)
Foundation Lompieey 20 15 7.20% 0.9 1
Strucurdworks | COmPEEY &0 95 1.50% 0.3 5
Masonry '-‘j:*::mrr 120 g5 15.6% .75 3
Roof wark Completely 25 25 4.45% 0 2
Colour work [n-house 1] il 1] 14.30F L5 i1
Instrument Completel 25 20 5.24% 0.5 0
Surface work Com et - 50 &8 54T 0.65 7
Landsrape completely 30 45 5.45% 0.4 0
Sanitary L’j:;:ﬂ_r 14 0 £.50% 0.5 £
g;'fgf’-"a” T e 20 28| -3440% 0.6 7
Ceiling Completely 10 20 E.65% 05 12

In a table below is the result of analysis that grouping similar types into specific
category. The average budget per activity, defected work and delay are also

demonstrated in this area to be an effectiveness indicator of concerned issues.

Table 1-3 Result of statically analysis of last 6 projects

Total
Budget Activities Average Defected Average T |
gories { Ml { Ml | Dzl
. nhan nhan e a
{Millizn | Timexs}) baths factivity] | Timexs}) baths fDefected] | Timexs}) ctivity]
baths)
In-house 16.50 18 092 £ 0.47 5 27.70%
L=bour 20.70 22 0.94 52 039 10 45 455
Completely 35.50 32 1.11 42 0.84 20 62.508
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1.2 Problem statement

From the analysis above, it is able to clarify that main problems of building construction

of COMPANY A is as following

1. Decision making (In-source or Outsource) that company has adopted for each
activity is unclear and inappropriate
2. Company has an ambiguous aims to identify that company should emphasise on

quality ,cost ,or delivery for each activity

1.3 Objective

The objective of this research is to improve a small building construction project

management.

1.4 Scope

This research is going to focus on a small building, which has not over 4 storey and

project cost is not more than 100 million baht conducted by company A.

1.5 Methodology

1. Literature review on concerned theories
> Risk management
> Fish bone
> QCD analysis
> Sub-contractors management
> Project planning management and control
Study on section 1 and 2 and gathering information
Study on how to identify the aim to prevent delay defected and high cost
Implement the solution in section 3
Conduct the result to improve solution and implement in section 4

Conclusion

A L o R A

Project complete
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1.5.1 Expect benefit

1.

S T

The comparison of in-source or outsourcing to suit which specific activity for
small building constrictions and its aim are able to figure out

The aims and critical issues for each activity will be list to guide company in
selecting appropriate construction type

Enhancing making decision process for in-source or outsource

Risk reduction during project execution

Decentralisation in term of decision-making

Cost optimisation
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CHAPTER 2
THEORETICAL CONSIDERATION AND LITERATURE REVIEW

Regarding to the characteristic of construction, it is a kind of project which has a
clear objective and the exact duration. Thus, understanding in project management is
necessary that it can lead to manage construction project effectively. With those
reasons, this chapter is going to review the relevant theory and literature about project

management and construction, respectively.

2.1 Project Management

According to Project Management Institute (2009), Project Management is defined as
“the application of knowledge, skills, tools, and techniques to project activities to meet
the project requirement”. In the process of project management, it can be divided into 5

process groups, which are;

—_

) Initiating

2) Planning

3) Executing

4) Monitoring and Controlling

5) Closing

With the unique of each project, it causes the way of application of the project
management techniques using in the individual project is different, depending on the

characteristic of each project (Wei, 2010).

The techniques for a construction project, Wei Wei mentioned that it can be managed
and controlled in terms of o25organization structure and project plan and control in
order to accomplish the project on time schedule, within the budget, high quality, and

client’s satisfaction.



2.2 Project Management for construction
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In the construction industry, it can be divided into various construction sectors, such as

infrastructure (road, railway, port, etc.) and building. However, each sector is also

separated into several types. As well as building construction, it can be categorized

based on project type as follows (Hans, 2010);

—

© © N o o A~ w0 b

—_ A A A A
o A W0 N -~ O

Private-Section Office Building, Administration
Health Care, Hospital, Nursing

Training, Education, Research

Public-Section Office Building

Trade Fairs, Congress Centres, Exhibition Venues
Industrial and Production Buildings

Insurance and Bank Building

Theatres, Concert Halls, Museums

High-Rise Building

. Hotels, Resorts, Vocation Facilities

. Sport and Leisure Facilities, Theme Parks
. Transportation, Infrastructure, Airports

. Residential

. Retail, Malls, Car Showrooms

. Supply and Disposal
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Private-Sector Office Bulldings, Administration

Hr

Training, Education, Research

Trade Fairs, Congress Centers,

Insurance and Bank Bulldings Theaters, Concert Halls, Museums

™ o . N Tk
A o= I

dad Pt SR S

o . A e cw
e - 2 r
- S e "

Motels, Resoets, Vacation Facilities Sport and Leisure Facilities, Theme Parks

Retall, Malls, Car Showrooms Supply and Disposal

Figure 2-1Project types in building construction
With the difference of building construction type, it has individual difficulty. Managing
the project for construction is not easy due to its complexity, and it also consists of
several processes and decisions which have to be finished within the limit of time and
cost. As this reason, careful and organized planning is as important as timely
coordination of a variety of measures to be executed. If do so, the losses resulting of
unsuccessful project can be reduced, while costs and time are also saved (Hans, 2010).
On the other hand, it is necessary for project managers to manage change which can
take place throughout the construction project. Because of that, project manager is a
key person that has to undertake detailed planning in order to integrate the work

activities of consultants, subcontractors and suppliers (Love, et.al, 2002)
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In order to have more understanding in project management in construction, the
outstanding point of construction project can be illustrated as following;
2.2.1 The change of project management in construction

Love, P.E.D. and his team (2002) explains the characteristic of construction project that
it is a dynamic project derived from two basic sources which are planned activities and

unexpected activities.

2.2.2 Planned Activities or Attended dynamics
The major planned activities of a project management system consist of:
1. Decision Making

Techniques and Technology

Behavioral responses

A w0 N

Project structure

2.2.3 Unexpected activities or Unattended dynamics

It is unexpected circumstance causing change to a project. The major sources of this
type of activities can be divided into 2 terms which are internal uncertainties and

external uncertainties.

1. Internal Uncertainties

Internal uncertainties include;

> Project-related uncertainties

> Organisation-related uncertainties
> Finance-related uncertainties

> Interest-related conflicts

> Human-related uncertainties
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2. External Uncertainties

External uncertainties are treats that they are difficult to expect in advance. At the same
time, it cannot avoid from those circumstances. The following areas represent the

example of external uncertainties that can affect the project.

» Government-related uncertainties
Economy-related uncertainties
Social uncertainties

Legal uncertainties
Technological uncertainties
Institutional influences

Physical conditions

YV VYV YV VYVYY

Acts of god/force majeure

In order to cope with those changes, Love, P.E.D. and his colleagues emphasises the
importance of developing the ability of properly identifying project dynamics. On the
other hand, it is necessary to improve the ability to respond promptly to change within

the project.

2.3 Construction Management
2.3.1 Critical success factor (CSFs) of construction project

Completing the construction project is not easy because its difficulty and complexity. It
is due to various factors influencing the project, such as uncertainties in technology,
budgets, and development process (Chan, A.P.C., Chan, A.P.L., and Scott, 2004). From
this point of view, it is essential to know how to conduct project, in order to complete the
project within the budget, limit of time and satisfied quality. There are several literatures

mentioning CSFs of construction project which can be divided into 5 genres.
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1. Human-related factors
2. Project-related factors

Project scope is identified as a useful predictor for construction time (Walker,
1995). It is because it can indicate either complexity of project or number of
tasks in the project. For instance, in building project, scope of project will help

a project manager to know number of floors, and type of project.

3. Project procedure

Project procedure can be separated into two terms; Procurement and
Tendering method. Procurement method is defined as selection of the
organisation for the design and construction of the project, while tendering
approach is mentioned as procedure used for selection of the project team

and the main contractor.

4. Project management factors

Hubbard (1990) mentions that project management action plays an
importance for project success. While adopting the management tools can
assist a project manager to plan and execute construction project to success
(Jaselskis, and Ashley, 1991). Furthermore, Chan, A.P.C. and colleagues
(2004) also summarises the attribution affecting the project, which are
communication system, control mechanism, feedback ability, planning effort,
organisational structure, safety and quality assurance, subcontractor control,

and overall managerial actions.

5. External environment

External environment is included social, political, and technical aspects. Those
factors affect the achievement of project, at the same time, they also influence

on the construction process, consisting social, political, and technical aspects.
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2.4 Quality-Cost-Delivery (QCD)

The Quality, Cost, and Delivery (QCD) now play an important role in supply chain
performance management. They are nothing new but they are usually applied in many
businesses in order to measure company performance. Several researches or articles
mention the application of seven key measures under the concept of Quality, Cost and
Delivery (QCD). The seven key measures influencing on QCD are (SMMT Industrial
Forum, 2004);

1. Not right first time — this measure an ability matching a specification, including
the expression of a number of defect parts per million

2. Delivery schedule achievement — measure how well a vendor or supplier serve
the planned delivery requirement

3. People productivity — measure the output that people can produce goods or
service comparing time

4. Stock turns — measure how frequently the stock are turned over

5. Overall equipment effectiveness — measure the availability, performance and
quality of the process

6. Value added per person — measure financial term relating people who are

involved in the process that can add a value in the product

~

Floor space utilisation — measure the sale revenue which can be generated per

square meter of factory floor space

2.5 Outsource (In-source or Outsource)

Considering outsourcing is not easy because it is needed to know how obtaining the
most benefit from outsourcing comparing in-house sourcing. Thus, it is essential to
consider pros and cons of outsourcing in order to gain the advantage and repose the
expected objectives. Based on Ketler, K. and Walstrom, J. (1993) , the advantages and
disadvantages are represented which are divided into 6 issues including; (1) Personnel,

(2) Economic, (3) Risk Versus Control, (4) Characteristics of Outsourced Data/Segment,
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(5) Organisational Characteristics, and (6) Vendor and Contract Issues. However, each

issue contains both advantages and drawback which shown in table below.

Table 2-1 Advantages and disadvantage of outsourcing

Issues of

outsourcing

Advantages

Disadvantages

Personal issue

1.Increased knowledge and
expertise
2.Alternative to staff increases

for short term projects

1. Loss of in-house expertise
2. Severance costs for
termination/transfer of existing

IS staff

Financial issue

1.Cost saving

2.Increased return on equity

1. Higher than expected
outsourcing bills due to low
vendor estimates or contract

misunderstanding

2. Increased tax liability
3. Decreased profit margin

4. Hidden costs (such as

severance packages)

Control issue

1.Share the risk
2.Elimination/reduction of the
weaknesses of the MIS

department

1. Loss of control over
® Quality of IS services
® (B) Disaster recovery

® (C) Confidentiality

Data/segment

issue

1.Qutsource the non-strategic
2.Focus attention on the

strategic

1. Determination of strategic/non-

strategic

2. Confidentiality/security

Organisational

issue

1. Outsource the weaknesses of
the MIS department
2. Applicable to the procedurally

1. Loss of control in vertically

integrated organisations

2. Outsourcing requirements in
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Issues of

outsourcing

Advantages Disadvantages

oriented organisations dynamic organisations may be
difficult to contract
3. The extent of end-user

computing and the ability

Vendor and

Contract issue

1. Experience
® Prior success in outsourcing

® Knowledge of client’s industry

2. Planning
® [Fvidence of long range planning
® |nternational perspective
3. Technology/personnel
® State of the art technology
® Trained personnel in appropriate areas
® Plans for technology improvements
4. Contract issues
® Flexibility in entering/existing contract
® Willingness to negotiate
(a) Price
(b) Service
(c) Ownership
5. Communication
® Working relationship between vendor and client
® |mportance of client’s input/communication
6. Transfer of personnel

7. Financial stability
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2.6 Outsource selection

Mohamed M. Marzouk, Ahmed A. El Kherbawy, and Mostafa Khalifa (2013) proposed
factors influencing sub-contractors selection in construction projects by using survey
and determining the mean score for each factors. Forty six factors are collected from the
previous study and considered by 29 experts in the construction industry through a

questionnaire, respectively.

Table 2-2 Frequencies of importance level for the different factors (Marzouk, et.al.,

2013)
D Factor Less aaa aaa naa Most Mean score
1 2 3 4 5
cC1 Cost overruns 3 2 4 7 13 3.36
CcC2 Flexibility in payment terms and conditions 0 2 8 9 3.90
CC3 Tender price 1 1 3 13 4.17
CC4 Sub-contractor’s difficulty in reimbursement 1 1 [ o 12 4.03
CCs Failure to complete contract 3 0 1 7 18 4.28
CCé Financial stability 2 1 6 11 9 3.83
CC7 Financial references 4 5 10 5 5 3.07
QC1 Quality 0 1 2 13 13 431
QC2 Sub-contractor’s poor management ability 2 2 6 o 10 3.79
QC3 QA/QC programs 2 3 10 6 g 3.52
SC1 Energy saving materials and installations 7 3 1 3 0 2.69
5C2 Poor competency of laborers 0 2 o 11 7 3.79
5C3 Experience of technical personnel 0 2 3 18 ] 3.97
sC4 Decorum, conduct and nen-disruptiveness of the staff 1 1 17 7 3 3.34
5Cs Prevention of vandalism 2 0 7 12 g 3.83
8C6 Cooperation with the other subcontractors on the project 1 2 10 12 4 3.55
8C7 Creativity and mnovation 0 4 12 9 4 345
5Cs Laber force retention 3 2 1 3 5 3.34
SF1 Jobsite cleanliness during projects and upon leaving jobsites 3 4 8 10 4 3.28
SF2 Prosecution due to unlawful disposal of construction waste 3 5 5 13 3 3.28
SF3 Safety consclousness on the job site 0 3 6 3 12 4.00
IR1 Onsite plant mamtenance and repair programs 0 2 12 11 4 3.59
IR2 Responsiveness to warranty issues 3 5 8 9 4 3.21
IR3 Not buying insurance for major equipment and employees 3 3 10 10 3 3.24
DR1 Suppliers incompetency to deliver matenals on time 1 2 2 7 17 4.28
DR2 Disputes and arbitration 1 2 2 7 17 3.97
DR3 Failure to comply with the quality specifications 1 2 2 6 18 4.31
DR4 Lack of readily available utilities on site 1 7 8 7 6 3.34
DRS Risk avoidance 2 2 5 11 9 3.79
TC1 Flexibility and cooperation when resolving delays 0 0 4 10 15 4.38
TC2 Delay 1 0 2 11 15 4.34
TC3 Length of time in industry 0 2 7 13 7 3.36
TC4 Flexibility in critical activities 0 1 7 11 10 4.03
TCs Flexibility in the noneritical activities 4 5 8 6 6 3.17
EC1 Reputation 0 0 4 10 15 4.38
ECZ Bemg familiar with the area or being domestic 0 2 7 13 7 3.86
EC3 Knowledge of construction regulations 0 3 5 12 9 3.93
EC4 Volume of work committed 1 2 7 16 3 3.62
ECs Experience in local area 0 1 9 15 4 3.76
ECé Scale of projects completed 1 2 5 14 7 3.33
TD1 Tender quality 2 3 10 6 g 3.52
TD2 ‘Willingness to tender 3 1 7 10 8 3.66
0cC1 Site proximity 6 4 1 6 2 2.7%
0Cc2 Ongoing work commitments 1 4 10 8 6 348
0C3 Physical resources 0 0 4 15 10 421
0C4 Relationships with the client 1 1 o 8 10 3.36

Then, statistical analysis by using SPSS is adopted to asset the mean score of each
factor. As a result, there are twelve factors having a mean score more than 4.00 which

are:
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1. Flexibility and cooperation when resolving delays
Reputation
Delay

Failure to comply with the quality specifications

2

3

4

5. Quality
6. Suppliers incompetency to deliver materials on time
7. Failure to complete contract

8. Physical resources

9. Tender price

10. Contractor’s difficulty in reimbursement

11. Flexibility in critical activities

12. Safety consciousness on the job site

However, it is not only having a good outsources selection system, but contracting
process is also important. Zhijian Cui and Sameer Hasija (2011) compare the
effectiveness of vendor selection and contracting mechanisms. It is found, although
good vendor is selected, it may be not effective if a vender is not match client's
capabilities. This is because a vendor's customer-specific capability cannot be
recognised simply by examining the general aspects of historical record, but it have to
evaluate vendor’'s capabilities in order to match with specific need. Thus, it is a
challenge for customers to select an appropriate vendor which suit capabilities.
Moreover, it is needed to design an outsourcing contract by considering the client’s
knowledge of vendor capabilities and risks in contract renegotiation (Diromualdo, A., V.

Gurbaxani. 1998).

Moreover, selecting appropriate suppliers and effective supplier relationship
management play an important role in enhancing company’s competitiveness. Thus, it is
essential to evaluate the supplier's performance after the supplier is selected (Choy,

et.al., 2003; Ghodsypour, and O’Brien, 2001).



36

In several researches, many method for outsource selection and evaluation have been
proposed, such as the categorical method, the weighted point method, the cost ratio
method, and the weighted point method adopting a performance matrix and AHP.
Thought, many techniques and approaches have been used for selective and
evaluating suppliers, each method has limitations under different situations (Li, et. al.,

1997).

K.L. Choy, W.B.Lee, and Victor Lo (2002) mention that choosing suppliers based on
accumulated experience in not effective and reasonable. This is because the judgment
may lack of systematic analysis. Thus, it is needed to continuously track and benchmark
supplier's performance and building the suitable supplier selection mechanism.
Because of that, they proposed “an intelligent supplier management tools (ISMT) using
the case-based reasoning (CBR) and neural network (NN) techniques to select and
benchmark suppliers”. To verify the competency of the potential suppliers, the total
weighted score of each factor is compared with the ideal score which is assigned by the

user group.

Furthermore, there is the combination of the Analytic Network Process (ANP) and the
Balanced Scorecard (BSC) which is built for determining outsourcing strategy (Tjader,
et.al., 2014). Besides, a logistic regression model is adopted to identify criteria for net
sourcing decision (Loebbecke, and Huyskens, 2009). While, Osei-Bryson and
Ngwenyama (2006) represent a mathematical model to demonstrate firms the value of
outsourcing, identify outsourcing risks, and construct mutually satisfactory vendor

incentive projects.

According to the research conducted by Mcivor, R. and his colleagues (2009), the issue
of performance in the outsourcing decision is considered and an outsourcing framework

is develop, respectively. The framework consists of four main stage as follows;
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Stage 1: Process importance analysis

In this process, the important processes, which are critical for success, have been
determined. However, it is important to classify between critical and non-critical
process. One of useful technique is the critical success factor (CFC) methodology which
point out a linkage between outsourcing and the factors influencing firm success

(Mclvor, 2005).

Stage 2: Assessing process capability

This process involves examining company capability comparing outsourcing.
Considering outsourcing, a firm is essential to evaluate its capability internally, suppliers

and competitors, especially in terms of cost analysis and benchmarking.

Stage 3: Selecting the sourcing strategy

In this stage, the most appropriate sourcing is selected after the first two stages have
been determined. Thus, making decision for outsourcing should fully reflect competitive

position and capability of organisation.

Stage 4: Implementing and managing the outsourcing arrangement

This process is about the management of outsourcing relationship which covers three

steps as follows;

1. Negotiating and signing the outsourcing contract — this comprises contractual
issues, service agreement, transferring staff and asset, and price and payment
terms.

2. Managing the outsourcing relationship

3. Evaluation the relationship
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2.7 Risk management

Joint risk management (JRM) is a method focusing on the importance of
collaboration between the project actors in managing risks which cannot be identified at
the beginning of the project. Ekaterina Osipova and Per Erik Eriksson (2013) proposed
the lessons learned from two construction project with balancing control and flexibility in
this approach. They investigated how mechanistic (control-oriented) and organic
(flexibility-oriented) management system affecting the implementation of JRM in the
projects. A mechanistic system is identified by a level of control, specialised
differentiation, hierarchical structures, and the importance of individual knowledge and
skills, which this approach is suitable for stable environment. In contrast, an organic
system is more flexible and appropriate for the changing conditions because it is
characterised by a network of structure, extension of commitment and informative
communication (Burns, and Stalker, 1961). The difference of those two systems is
demonstrated in the table below. As a result of the study conducted by Osipova and
Eriksson, they mentioned that JRM requires a combination of the formal and
collaborative processes, in order to balance between control tools using for identifying

risks and flexibility coping with unexpected events.

Table 2-3Characteristics of mechanistic and organic organisation (Burns and Stalker,

1961)

Mechanistic Organic

The specialized differentiation The contributive nature of special
of functional tasks knowledge and experience

The abstract nature of each The “‘realistic” nature of the individual
individual task (distinct from task (task is seen as set by the whole
the whole organization) environment)

The precise definition The shedding of responsibility
of rights and obligations {problems may not be defmed as being
attached to each functional role  someone else’s responsibility)

Hierarchical and vertical A network and lateral structure of
structure of control, control, authority and communication
authority and communication

Location of knowledge at Knowledge can be located anywhere in
the top of the hierarchy the network

Working behavior is governed by Superior function of information and
instruction and decisions advise rather than instructions and
made by superiors decisions

Importance and prestige of Importance and prestige of common

individual knowledge knowledge
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In construction project, there are several risks affecting the process of construction
project. In order to avoid or reduce the impact from those risks, it is needed to evaluate
risk and find out the action plan to prevent or correct when they take place. Li-ying, X.
and Xin-zheng, Wang. (2010) propose the assessment index system for project risk
which covers 5 risk categories; political risk, natural risk, economic risk, technical risk,
and management risk, respectively. Each risk category contains the specific indexed

shown below.

Table 2-4 The assessment index system of project risk

Risk categories Specific indexes Indicators describe
political administrative interventi on risk administrative departments’ excessive intervention and improper command to the project
risk policies and regulations nisk project consiruction system’s and policy’'s change
natural weather conditions risk bad weather conditions® effect on the construction and the difficultity to the construction
risk catastrophe risk carthquakes, floods,ete. some overpowering disasters
Lo interest rate risk country micro-scop e interest rate adjustment
cconomic risk - AT P - - .
prices rising risk enginecring materials® prices rising, such as cement
feasibility research risk the wrong decision caused by the imperfect work during the feasibility research stage, etc.
technical . . . .. . .
sk design sk defective designs, error or omission, unreasonable selection of the safety coefficient, ete.
construction risk lagging construction technology; unreasonable construction technologies and solutions, ete.
. project target control risk poor control measures such as schedule, cost, safety, ete. poor control measures
management risk . PR :
business activities risk poor management, reachless expected earnings

2.8 Internal assessment

Internal Factor Evaluation (IFE) matrix is a strategic management tool for auditing or
evaluating major strengths and weaknesses in functional areas of a business and it can

be developed in five steps (Fred R., 2007).

1. Listing ley internal factors including both strengths and weaknesses

2. Assigning a weight which range from 0.0 (not important) to 1.0 (all-important) to
each factor

3. Assigning a number of 1 to 4 rating to each factor in order to indicate whether
factor represent a major weakness (1), a minor weakness (2), a miner
strength(3), or a major strength (4).

4. Multiplying each factor’s weight

5. Summarising the weighted scores for each variable in order to determine the

total weighted score for the firm
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According to IFE Matrix, the total weighted score can range from a low (1.0) to a high
(4.0), 2.5 of weighted score is an average. If total weighted scores are below 2.5, it
means that organisations will be weak internally. While, if the scores are higher than 2.5,

this indicates a strong internal position of organisations.

This approach has been adopted in various industries. For instance, using IFE to
evaluate an organisation’s internal strengths and weakness of Hamadan Glass
Company (There are six factors that are considered; (1) management and its structure,
(2) sales and marketing, (3) finance and accounting, (4) research and development, (5)
competitive forces, and (6) manpower. Each factor is obtained from summarising the
questionnaires and weighted during the discussion in the meeting. Based on IFE matrix
as seen in, it represents the most important strengths which are R&D and modern and

advanced machinery, while pool liquidity and lack of production experts are the

weakness.
Table 2-5 IFE matrix for Hamadan GlassCo.

Irterna Factors Weight | Rating | Score
Strengths:
Ressarch and devel oprm ent urnit 0.2 4 0.8
Experienced managers 0.05 4 0.2
Mlodetrry, up-to-date and advane ed moackhinery inthe plant’s Uit 1 0.15 4 0.
The plard’s large area of land (40 acred) 0.0 2 0.1
Ery ovtnent from the silica mine inthe city of Abhar 005 3 0.15
W akitesses:
Problem of licpudity (Qack of sufficiernt wotldng capital) n1s 3 0.45
Lack of production experts who are at the level of experts in the Faropean 01s 2 03
and advranced countries ) )
Old and surplus matpoarer 0.1 2 0.2
O1d mypport equipmert and facilities 0.05 1 0.05
Iipossibility for the £l settlem ent of matirity debt of the recedved 0os 2 01
facilities from the banking system ) )
Total 1 - 285

2.9 Cost Management for Construction Project

Earned Value Method (EVM) is a well-known approach used to conduct project cost
management. This is because it is not only managing project cost, but it also help a

construction company to guarantee profit of the project (XU, 2009).
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Figure 2-2 The process of construction project cost management (Bing,2009)
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CHAPTER 3
COMPANY BACKGROUND AND PROBLEM ANALYSIS

3.1 Company Background

Company A is one of the leading construction industries who operate majority in
the north of Thailand. Company is small size organisation which consists of employees
as following.Company A is run the business into 3 majority areas which consist of road,
water and building. Currently, company A has various equipment and machines using

for construction project shown in

Table 3-1 Employee in organisation

No. Position Quantity
1 Administration 12
2 Consultance 3
3 Accountance 2
4 Purchasing 2
5 General staff 3
6 Architect 2
7 Lawyer 1
8 Project secretary 3
9 Foreman 15
10 Project engineer 4
11 Carpenter 20
12 Bricklayer and Plasterer 15
13 Smith 15
14 Plumber 2
15 Electrician 3

16 Messenger 4

17 Labour 150




Table 3-2 Current equipment and machines
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No. Equipment and Machines Brand Quantity
1 Large excavators Komatsu PC200 5
2 Medium excavators Kobeko 2
3 Small excavators Caterpillar 3
4 Large truck HINO 2
5 Medium truck ISUZU 2
6 Small truck FORD 1
7 Small truck TOYOTA 2
8 Fuel truck - 1
9 Scaffolding - 500
10 Sheet pile - 125 m"2
11 Concrete mixer S 4
12 Concrete vibrating machine - 2
13 Electrical Welding - 3
14 Pumps and pipes - 3
15 Level-measuring instrument NIKON 2
16 Brance - 200
17 U-head - 130
18 Joint - 150
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No. Equipment and Machines Brand Quantity
19 Base leveling - 520
20 Pipe clamping - 500
21 Ladder - 10
22 Square lashing - 150
23 Plastic plan construct - 120
24 Metal plan construct - 100
Reinforced Concrete
25 - 200
Pavement
26 Tempolary office - 7
27 Tempolary toilet - 7
28 Pickup truck - 8




Company performance 2010-2013
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Figure 3-1 Company A performance during 2010-2012
From bar chart above has showed company A service during 2010 to 2012. As mention
there are 3 areas of company A services which are road, water and building. The result
of company performance shows the majority income of the company gain from road and
water. By the end of 2012, company A realised about the growth in building business in
last 3 consecutive years. Moreover this performance represent that the income of
majority business which mean road and water were fluctuated. Thus, company A

realised to emphasised into building business which gain more margin to the company.

Table 3-3 List of Company A building project during 2010-2012

. Budget Contactlength Operationlength Delay Costofpenalty Penalty/Budget
M KEOE IR (Bath) (Days) (Days) (Days) (Bath) (%)
2006 |Sport complex center 18,670,000 720 704 0 0 0
18,670,000 0 0
2007 |School of municipal building Tessaban 1 8,292,000 420 404 0 0 0
8,292,000 0 0
2010 |Phuttamonthon celabating 750 years 6,959,000 240 333 93 647,187 9.30%
2010 |Phuttamonthon celabating 750 years phase 2 7,982,300 197 205 8 63,858 0.80%
2010 |School of municipal building Tessaban 8 12,349,000 240 311 71 876,779 7.10%
27,290,300 1,587,824 5.82%
2011 |School of Vocational building 15,350,000 420 440 20 307,000 2.00%
2011 |Overpass 4,880,000 150 190 40 195,200 4.00%
67,851,600 3,030,662 447%
2012 |Tourist center 29,760,000 420 450 30 892,800 3.00%
2012 |Child care center 5,704,000 180 198 18 102,672 1.80%
2012 |Health care center 3,990,000 120 140 20 256,765 6.44%
39,454,000 1,252,237 3.17%

006 0 6 900 870 63%

From Table above Company A start to review performance of building project since

company A entering into building business respectively,
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Year 2006 Sport complex centre no delay
Year 2007 School of municipal building Tessaban 1 no delay
Year 2010 Phuttamonthon celebrating 750 years delay 93 days

Phuttamonthon celebrating 750 years phase 2 delay 8 days
School of municipal building Tessaban 8 delay 71 days
Year 2011 School of Vocational building delay 20 days
Overpass delay 40 days
Year 2012 Tourist centre delay 30 days
Child care centre delay 18 days
Health care centre delay 20 days
Since review company performance about building in last 2 years (year 2010-2012), the
majority problems that company A faced was delay problem. A delay problem effect

directly to penalty cost which significant influence to decreasing profit margin.

As a result of investigation of company A performance in building business still got
important problem were pressure to find appropriate solution with proper time in order to

expand business in this area.

3.2 Problem Analysis

In order to analyse root cause of serious problem, the systematic and required. Also,
tools that represent cause and effect of problem are significant tool. In this situation, the
proper tools that help to clarify root cause of the problem are Fishbone Diagrams, Pareto
Chart, Fault tree diagram, , Histogram and FMEA. To solve this problem company A
formulates a team by selecting team member base on variety of skills and background
knowledge. As a result of team brain storming, the problems are lists and investigated

respectively.



3.2.1 Fishbone diagram

For systematically analysis Fish bone diagram is applied to investigate root cause of

problem as shown in figure below

Environment

I v | | Management |

Monitoring system

X . Decision making
Contamination soil and

Removal of sludge

Coordination

Weather condition Lack of skills Not provide preventive plan

Transportation

Leave a job Supplier: Plant

Poor-quality ~ Mis-spec.

Location

Delay deliverable materlal ulicient Damage
quantity

Deflective material Equip Ny

%l
Lack of
equipment

Poor quality: Insufficient material

Lack of material

Plant/Equipment

Figure 3-2 Fish bond diagram

According to Fish bond diagram, its can conclude the regular problem occurring

into 6 categories consists of environment, process, people, contractor, materials and

plant/equipment.

1. Environment

Due to the fluctuation of weather in couple year in the North of Thailand especially
unpredictable raining effect directly to civil work such as earthwork, foundation,

structure, concrete etc. Also, slightly affect to the transportation which impact to delay of

the project.

2. Process

There are many errors occurring in process; due to non-experience in this area of

business thus company A cannot provide perfect management and also failure in

planning process.

4 Project Delay
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3. Man

Due to company A not familiar with building business, there are a lot of requirements
skill of human resource; it make company A lack of productivity, loss of bargaining

power, and controversy.

4. Sub-Contractor

Due to company A lack of skills in building business, the sub-contractor is the best
solution for the project. As result of disadvantage of hiring sub-contractor, company A
lose control power. Existing problem which company A has affected such as sub-

contractor leaves a job, delay deliverable and poor quality etc.

5. Materials

Delay problem is also cause from materials, which consists of supplier,

deflective materials, insufficient materials and/or lack of materials.

6. Plant/Equipment

The last factor that relevant to delay problem is plant/equipment.
Plant/equipment effects to delay problem in term of plant location and/or transportation

and insufficient/damage/lack of equipment.

7. Management

Owing to limitation for lead-time in initial phase, poor time management is
occurred. As time limitation and improper plan, the project completion not following
schedule also not achieves standards. In addition, does not include the uncontrolled
variables.

From fish bone diagram indicated relevant possible cause of delay problem. In
order to know the majority cause of delay problem, Pareto chart is considerable tools

applied to identify the most cause of delay.



3.2.1 Pareto chart

Due to review of company A performance, company A start to analysed building

project indicated cause of delay as information in table below is studied for plotting

pareto chart.

Phuttamonthon celabating 750 years

Table 3-4 Company A delay information

Cause of delay Categories Scheduling  Time-consuming %delay Impact Priority mark
Schedule planning Company's employee lack of skill 10 30 200% 0.25 0.50
Sculptor sub-contractor inefficient sub-contractors 60 115 92% 0.30 0.28
Unique material transportation inefficient suppliers 14 30 114% 0.15 0.17
Tiler sub-contractor inefficient sub-contractors 60 78 30% 0.05 0.02
Defected works Company's employee lack of skill 7 15 114% 0.15 0.17
Electrical sub-contractor inefficient sub-contractors 45 66 47% 0.05 0.02
Others 0.05 0.05
School of municipal building Tessaban 8

Cause of delay Categories Scheduling  Time-consuming %delay Impact Priority mark
Schedule planning Company's employee lack of skill 10 15 50% 0.25 0.13
Purchase of school equipment Company's employee lack of skill 20 45 125% 0.25 0.31
Mansory sub-contractor inefficient sub-contractors 60 77 28% 0.15 0.04
Tiler sub-contractor inefficient sub-contractors 60 70 17% 0.15 0.03
Defected works Company's employee lack of skill e 12 71% 0.05 0.04
Soil level adjustment sub contractor inefficient sub-contractors 15 24 60% 0.05 0.03
Roof subcontractor inefficient sub-contractors 60 65 8% 0.05 0.004
Others 0.05 0.05
Phuttamonthon celabating 750 years phas|

Cause of delay Categories Scheduling  Time-consuming %delay Impact Priority mark
Schedule planning Company's employee lack of skill 10 12 20% 0.15 0.03
Sculptor sub-contractor inefficient sub-contractors 20 65 225% 0.25 0.56
Mansory sub-contractor inefficient sub-contractors 60 80 33% 0.15 0.05
Material transportation inefficient suppliers 60 70 17% 0.20 0.03
Defected works Company's employee lack of skill 7 12 71% 0.05 0.04
Landscape sub-contractor inefficient sub-contractors 15 24 60% 0.10 0.06
Roof subcontractor inefficient sub-contractors 60 65 8% 0.05 0.004
Others 0.05

Tourist center

Cause of delay Categories Scheduling  Time-consuming %delay Impact Priority mark
Schedule planning Company's employee lack of skill 10 20 100% 0.10 0.10
Roof production inefficient suppliers 20 70 250% 0.20 0.50
Electrical sub-contractor inefficient sub-contractors 30 45 50% 0.15 0.08
Material transportation inefficient suppliers 20 25 25% 0.05 0.01
Air-conditioning sub-contractor inefficient sub-contractors 20 35 75% 0.10 0.08
Landscape sub-contractor inefficient sub-contractors 30 45 50% 0.10 0.05
Sanitary transportation inefficient suppliers 14 30 114% 0.15 0.171
Equipment ordering Company's employee lack of skill 20 28 40% 0.05 0.02
Defected works Company's employee lack of skill 10 20 100% 0.05 0.05
Others 0.05 0.05
Child care center

Cause of delay Categories Scheduling  Time-consuming %delay Impact Priority mark
Schedule planning Company's employee lack of skill 10 15 50% 0.10 0.05
Soil level adjustment sub contractor inefficient sub-contractors 30 40 33% 0.15 0.05
Mansory sub-contractor inefficient sub-contractors 45 55 22% 0.20 0.04
Sanitary sub-contractor inefficient sub-contractors 30 60 100% 0.30 0.30
Defected works Company's employee lack of skill 7 20 186% 0.10 0.19
Coloring sub-contractor inefficient sub-contractors 20 37 85% 0.05 0.04
Door and window installation Company's employee lack of skill 15 25 67% 0.05 0.033
Others 0.05 0.05

After investigating information of Company A delay problem, Pareto Chart is to be used

to make a decision for causes of problem to be corrected and prevented.
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Figure 3-3 Pareto Chart
Due to the Pareto Chart is used to represent the prioritising possible causes of the
problem. The graph shows the percentage of delay versus cause of problem. The
majority causes of delay occur from inefficient sub-contractor, company’s employee lack
of skills, inefficient suppliers and others. As a result, inefficient sub-contractors be the

most important issue that need to be solve.

3.2.2 Fault tree diagram

To get more correctly information, fault tree diagram is used to analyse the cause and

effects relationship of the delay problem as shown below.
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Figure 3-4 Fault tree diagram



Due to Project delay; fault tree diagram represent the 3 sub-problem of the delay
problem consists of (i) inefficiency sub-contractor, (i) company’s employee lack of skills
and (iii) inefficiency suppliers. Root causes of each sub-problem can be described as

below;

1. Inefficiency sub-contractors can occur from 3 factor

1.1 Poor quality

Due to company A hire sub-contractor to take care of their project, company A cannot
control lead time and quality of project. For example, cement cracking, cement tile,

cement basement cracked etc.

1.2 Leave a job

During the progress of the project, company A faced problem of contractor leave their
job. The causes of this problem are company A not watch contractor closely. Also, we

not get any proper contract between company A and contractor.

1.3 Delay delivery

Company A is new comer to this business. Also, lack of good planning. During project,
we face problem of delay delivery not only material but also leak time of process such

as masonry, ceiling, painting etc. Company A not expects delay of all process delivery.

2. Company’'s employee’s lack of skills can occur from 2 factors
2.1 Lack of training
2.2 Lack of experiences
Both of 2 factors occurs from company’s A lack of training courses, company A not
consider about training courses because training courses
3. Inefficiency supplier can occur from 3 factors

3.1 Delay delivery
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There are many factors that influence productivity in the construction industry. Some
factors that create variations in production rates for certain activities are extremely
difficult to control There are other factors, however, that can be fairly easily identified
and modified and can lead to significant improvements in production rates for activities.
The significant factor is delay delivery of materials such as concrete, machinery etc.
Delay delivery effect directly to delay of project. Especially, critical activities will effect
directly proportional to project delay. Delay delivery can occur from materials shortage,
accident that happen during the transportation and suppliers ethic.

3.2 Poor quality materials
Poor quality materials such as poor quality stones, low quality iron rods, cement and
sand are used in construction of substandard buildings. Furthermore, there is no proper
quality assurance mechanism for checking materials. The use of outdated engineering
materials and lack of certification standards on materials led to the construction of
substandard buildings.

3.3 Misspecification
Due to inexperience of construction, company A lack of standard of specification.
Standard of specification consider method estimating parameters which allow for effect

delay of the project. To achieve the standard, the specification is needed.

As a result of problem analysis, to achieve high effectiveness and efficiency solution, the

thoroughly study nature of work is required.
3.3 Nature of work
3.3.1 Civil Work
3.3.2 Finishing work
1. Roof
There are wide variety of roof work such as metal sheet, roman tile, hip

ridge Roman tile, asbestos cement roofing sheet, asbestos shingle,

cement tile, C-pack etc.
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® \Metal sheet; this task can outsourcing by concerning about price
and quality.

® Roman tile, hip ridge Roman tile, asbestos cement, C-pack;
these tasks can do in sourcing because simply installation and

not need skilled workers.

2. Ceiling

This task is not complicated. The majority part is material, effect directly
to price. Almost 100% of this task, concern in materials price. The rest of
materials are useless. Contractors decided to lump sum this entire task.

Also, this task concern price and quality, respectively.

3. Partition

® Aluminum
This task requires specific skill. And quality of aluminum task
control by manpower’s sKill.

® Plastering and Masonry wall
This task is difficult and complicated. Due to, plastering and
masonry wall related to other tasks and plenty of processes, the
quality of this task effect directly to other tasks, so the quality

control is needed.

4. Floor
This task requites time and manpower’s skills. Normally, timing varies to
numbers of workers. No need to add more manpower’s to finish task.

5. Piping

This task starts since the initial phase till last phase of every project. This

task performs while another activity performs. This task divided in many
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sequence. Each sequence can perform when the earlier task complete

and cannot complete entire task in one time.

6. Painting

This task is similarly to plaster task, generally, in sourcing. This task is not
precise and focusing on time and quality of this task base on materials.

In term of specific area that require specific skill manpower.

7. Electrical work

This task requires expertise skill. This task can be implemented to achieve

requirement. It's also need to deliver on time and within budget.

8. Air condition work

Generally, air conditioner have average price in the market. In rarely case,

supplier can purpose lower market price.

9. Sanitary work

Quality of materials is key point of this task.

10. Miscellaneous work

Miscellaneous work may be different in each project.



CHAPTER 4
BUILDING CONSTRUCTION PROCEDURE AND IMPLEMENTATION

In order to enhance the efficiency of building construction, the actual project is studied
and adopted as a case study. Based on the previous chapter, the root causes of
problem were identified; in this chapter the action plan is going to be developed as a
standard procedure for using in building construction project of company A, and will be

implemented with the actual building construction project, respectively.
Building Construction Procedure

In order to compute procedure will consider project after company A bided
project, the first process is apply the project to procedure flow. Procedure flow consists
of 4 phases which are initial phase, preparation, implementation, and deliverable period,

respectively. Also, each phase consist of sub-processes which describe later.

In tem of outsource decision included in preparation phase. Outsource decision

consists of 2 main points which are,

1. Outsourcing Decision (In-Source or Out-Source)

2. Vendor Selection

Description of entire elements in the procedure which use to be guideline for

construction project as below;
The construction procedure is going to be divided into 4 periods, which are:

4.1 Initial period
1. Drafting

The worker who takes care of this sub-process, this sub-process is
required expertise skills and experiences. Normally, project engineer

should have a lot experience in this field. Project engineer have to
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declare all materials, size, type and the material selection criteria that fit

to budget. As a result, company A get entire lists of require materials.

2. Materials price comparison

As a result from drafting process, price checking is the following step.
Generally, company will check price and compare material’'s price.
Company will check highest price to lowest price respectively. Also,

check materials’ price from several suppliers.

3. Team Building

To achieve the most effectiveness and efficiency results, the effective
resource management is required. Thus, team building is an effort in
which a team studies its own process of working together and acts to
create a climate that encourages and values the contributions of team
members. Company will classify proper manpower to each project which
consists of

- Project Manager

- Project Engineer

- Purchasing

- Foreman

- Checker

-  Worker

4.2 Preparation period
1. Work Breakdown Structure

Work Breakdown Structure is a hierarchical and incremental decomposition of the
project into phases, deliverable and work packages. Also, step of works are
representing which cover in detail of activity, priority and relationship between the

activities.
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2. Risk Analysis

During project operation process, some activity may effect to the successfulness of
project. So, risk analysis is necessary to process in each project. This may effect to the
successfulness of the project. Thus, risk analysis must include. Also, risk management is
necessary too. Company A selected Failure Mode and Effect Analysis Method which

consider from

1) Failure

2) Failure Mode

3) Effect

4) Causes of Failure

5) Current Process Control

All analysis data are recorded in the FMEA then score as shown in tables below

Table 4-1 FMEA format

Potential Potential Potential Current Process Control

- i i i

P A . h BV N DET| RPN

(RS R Failure Mode Effects of Failure 3 Causes of Failure @ee - - -
Prewentive Action Detection

Table 4-2 FMEA score

— SEVERITY OCCURRENCE DETECTION
ankin
& Sewerity of Effect Likelihood of Occurrence Ability to Detect Remark
Impact on life L -
10 (Hazardous without waming) Very High; Failure is almost inevitable Can not detect
Impact on life _— .
9 (Hazardous with warning) Very High; Repeated failures Very remote
8 Very High i i Remote i
- High;Frequent Failure Final Check
7 High Very Low
6 Moderate Low
5 Low Moderate;Occasional Failure Moderate Next process
4 Very low Moderately High
3 Minor i i High
- Low;Relatively Few Failure - In process
2 Very minor Very High
1 None Remote;Failure is unlikely Almost certain By Design
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In process of risk assessment, the project expertise is needed, which cover in
management and operation team such as Project manager, Project Engineer, Foreman,
and Procurement officers. Team will set meeting for analysis risk which may cause effect

to the project. After risk analysis, teams will priorities risks and find best solution.

3. Activity Sequencing
In term of activity sequences represent the relationship between each activity and also
time consume of them. The results of risk analysis are considered. If the activity has high
risk and effect to project delay, the proper time for that activity is very important. Also,
another tools that consider is Gantt Chart

4. Out and In Sourcing
In order to make the decision for making or buying in a small building construction

project, it is considered into two terms which are;

> Outsourcing and In-Sourcing decision

> Qutsource selection or Vendor selection

1) Criteria for Outsourcing and In-Sourcing decision

The majority factors of Outsourcing and In-Sourcing decision as below;

> Characteristic of work

This factor will separate charactistic of work by using Quality, Cost and Delivery as

criteria. For an example below;

Case 1; This activity use delivery as critical activity which is significant of process
because the result will have relation to other activities and also effect to other activity as

well.
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> Competency of employee

Employee competencies are those traits, skills or attributes that employees need to
perform their jobs most effectively. Clearly, these competencies will vary by job and
position, but there are some commonalities that apply to just about any job in just about
any organisation. Companies can hire employees with basic foundational competencies
and then teach more specific competencies directly related to the employees' job
descriptions. In this factor, company A will consider the employee’s skills and the

availability of employees.

> Required material and Equipment

It is concerned with planning, organising and controlling the flow of materials from their
initial purchase through internal operations to the service point through distribution.
Material management is a scientific technique, concerned with Planning, Organising
and Control of flow of materials, from their initial purchase to destination. An objective of

material management is to get;

1) The Right quality
2) Right quantity of supplies
3) Atthe Right time
4) Atthe Right place
5) For the Right cost
> Cost

Cost management is the process of planning and controlling the budget of a business.
Cost management is a form of management accounting that allows a business to predict
impending expenditures to help reduce the chance of going over budget. If company A
achieve result of insource is more hire out source. Thus, company A will make decision

to outsource.
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> Risks in different terms

Non-systematic risk, in contrast to systematic risk, affects a much smaller number of
companies or investments and is associated with investing in a particular product,

company, or industry sector. In-source Outsource factors
> Work Area Weighting

Based on the literature review, weighting score has been widely adopted, but it has the
limitation under different situation. As mention in Chapter 3, characteristic and nature of
activities that occurring in small building construction project. Partially of each activities
are the same, while partially of each activities are different. If consider by using QCD
theory, company A found that there are wide variety of work area specification. For an
example, the critical path of civil work is delivery. Due to the nature of work and this area
are considering as critical activity. If civil works not finish in time, it will effect directly to
entirely project. For more understanding, if compare between civil work and piping; civil
work is critical activity (schedule is fix and effect to almost every activities) but piping is
not critical activity (work schedule more flexible and not effect to other activity). In
contrast, piping work must focus in term of quality. Because if piping work is not achieve
quality. During construction, problem from piping may effect to other activities such as

water ooze out and effect to tiling.

From the differentiation of entire activities, company A brainstorm related employees
such as MD, project manager, consultant, project engineer and foreman by review

previous projects and apply QCD to be criteria.

Based on the concept of QCD and characteristic of work area of small building
construction project, it can be converted the qualitative data into the quantitative one as

in table below;



Table 4-3 An example of work area weighting
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Work area Quality Cost Delivery

Civil Work 25 25 50
Roof

- Metal sheet 40 40 20

- C-Pack, Cement 20 20 60
Ceiling 30 10 60
Partition

- Aluminum 20 20 60

- Plastering and Masonry wall 40 20 40
Floor 40 20 40
Piping 60 20 20
Painting

- Internal 40 20 40

- External 20 20 60
Electrical work 60 20 20
Air condition work 10 80 10
Sanitary work 10 80 10
Miscellaneous work Depend

An example of the weighed characteristic of each work area demonstrated in table

above, it can be summarised that, first of all, delivery factor is more important for civil

work, Roof (C-Pack and Cement), Partition (Aluminum), and Painting (External). Actually,

delivery factor has more impact on critical activities, because critical activity is a task

that must start and finish in time in order to ensure that it will be not affect to the next

task and the project will be completed on schedule. Secondary, air condition and

sanitary work is given more attention on cost. This is because those works are a part of

finishing work that is independent and most of cost is material expenses. Thus,

providing the lowest material cost will lead more advantage for the company. On the
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other hand, quality is the most important in piping and electrical work. This is because if
both works are conducted without quality, it is able to bring severe impact on other
works and lead to the higher cost for repair or correction and late delivery, respectively.
However, it is noticed that, quality and cost of most work areas are given in a same
weight since quality and cost are normally a coherent factor; cost of work which has
high quality is usually more expensive. In addition, An example of work area weighting
illustrate only the major works and activities which tend to take place in a small building
construction project, however, there might be different in individual project as well as
miscellaneous works which is needed to consider in case by case depending on the

characteristic of that task.

The process of obtaining the score of work area weighting

In order to establish the effective score of each work area in term of quality, cost, and
delivery, it is needed to do as following process at the beginning of the project. The step

of this work includes;

1) Setting kick off meeting with project owner — It aims to get the requirement from
the owner

2) Setting internal meeting with concern members (consists of project managers,
project consultant, project engineer, and foreman) — After work breakdown was
completed, it is needed to set the internal meeting. This is to distribute project
requirement to concern member, so that all members are able to identify an

appropriated score of each activity together

2) Making decision for outsource or in-source

Deciding when to insource and when to outsource requires a comprehensive knowledge
of the supplier market and an understanding of the advantages and disadvantages of
each approach. Outsource process flow is applied for making decision which is shown

figure 4-1 .
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® |n-Sourcing

Majority are construction because company A got plenty of employees and the

availability

® (Qut-Sourcing

Tasks this quadrant are important for successful operational performance, but are not
strategically important. These tasks could safely be outsourced. They're simply not
worth spending in-house time managing. For example, the auto manufacturer in the
example above could outsource its delivery logistics to a specialist company. How you
deliver cars to dealers is generally not a source of competitive advantage, as it doesn't
touch the customer's experience, but how well it's done has a huge impact on
operational performance. If transporters are late, stock builds up at the manufacturing
plant, and dealers don't have the vehicles they need in their show rooms for customers

to test drive.

® Full Outsourcing

Outsourcing is an effective cost-saving strategy when used properly. It is sometimes
more affordable to purchase a good from companies with comparative advantages than
it is to produce the good internally. An example of a manufacturing company
outsourcing would be Dell buying some of its computer components from another
manufacturer in order to save on production costs. Alternatively, businesses may decide
to outsource book-keeping duties to independent accounting firms, as it may be

cheaper than retaining an in-house accountant. Selective-Outsourcing

® Selective Outsouring

Selective outsourcing involves outsourcing only part of an activity and performing the
rest of the activity in-house. Selective outsourcing is generally more successful than total

outsourcing for two main reasons.
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First, companies that outsource an entire activity tend to be constrained in their ability to
control the supplier. This means that companies that outsource an entire activity no

longer have a sufficient level of expertise in-house to control or manage their supplier.

Second, when companies perform a part of the activity in-house, they have access to
the operational knowledge and information required to design effective reporting

systems. Hence, it is far more difficult for the supplier to behave opportunistically.
According to Process flow will lead to solution as below;

1) In-Source

2) Full Outsource

3) Labour outsource

4) Labour and Equipment outsource
5) Labour and Material outsource

6) Material outsource

7) Material and Equipment outsource
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Figure 4-1 Outsource process flow
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3) Making decision for outsource selection

After passed process flow which using for in-source or full-outsource or selective
outsource. If company A decided to in-source that means entire workers, equipment
and machines are asset of company A. In the other hand, materials will purchase from
existing supplier that company A already got contract. In case of full-outsource and/or
selective outsource, after company A selected to full-outsource and/or selective

outsource then company A will consider outsources (vendors lists).

Before outsource (vendor) selections, company A have to prepare data to do
comparison between each vendors. Partially data is existing data that company A sort-
out. The rest data will prepare by outsources (vendors). There are 2 types of data as

below;
Bidding

In this process outsources (vendors) achieve project description and agreements.

Outsources (vendors) will purpose proposal which consists of

® price
® time

® instalment payment

Since company A got all outsource data, employees that take care that project will
evaluate and select the proper outsource (vendors). Then company A and outsource

(vendors) sign contract.

® Project Warranty: company A set vendor to warranty 5% of total
project cost. Then company A will return warranty after project
finished.

® Penalty: if company A got problem and/or vendors cannot
submit activity on time. Company A will charge with penalty rate

0.1% from total project cost or following project owner rate.
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Setting the Standard price

In case of company A set standard price and purpose to contractors, this method use

for existing contractor or contractor who take care this project.

After all contractors submit proposal, company A will review and selected contractor.
Company A will select contractor by using weight techniques. The weighting criteria
consist of quality, cost and delivery. Each activity will concern in different weight of QCD
which describe in previous topic ... Next step is representing weighting QCD to every
activities. Each activity will concern in different area, for example if activity focus on
quality of workers. Company A will use skill of workers, certification for proving
workmanship, and the historical data as selection criteria etc. For this reason, QCD
factor must use to be selection criteria. For an example, civil work weight in term of
delivery 50%. In delivery factor consists of criteria and summation equal to 50%. After
weighting each criteria, the comparison between each contractors. Company A set
score for each contractors in 3 level which are 3=Good, 2=Fair, and 1=Poor. Then
calculate by multiply rating with weighting criteria. The summation of result will represent

the best contractor of the project.
There are 3 session of outsource selections

4) Full outsource and Labour outsource

QCD Ceriteria as below;

> Quality
a. Skill labours; based on collective data or historical data
b. Minimum requirement (with certification); at least, outsource must
meet the minimum requirement. Certification can guarantee
vendor' s expertise
c. A number of defects (%); based on historical data
> Cost

a. Proposing minimum price



b. Minimum requirements

c. Flexibility in payment terms and conditions

> Delivery
a. Installation payment
b. Minimum requirements

c. A number of job leaving

Table 4-4 An example of outsource selection table (Full outsource and Labour

outsource)

| Activity >>>>| J
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Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection A" Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 |Vendor 3 |Vendor 4 |Vendor 5 |Vendor 1 |Vendor 2 |Vendor 3 |Vendor 4 |Vendor 5
Skill labors 0.00 0.00 0.00 0.00 0.00
Q Minimum requirements (with certificatation) 0.00 0.00 0.00 0.00 0.00
A number of defects 0.00 0.00 0.00 0.00 0.00
Proposing minimum price (Quatation) 0.00 0.00 0.00 0.00 0.00
C Minimum requirements (with certificatation) 0.00 0.00 0.00 0.00 0.00
Flexibility in payment terms and conditions 0.00 0.00 0.00 0.00 0.00
Installation payment 0.00 0.00 0.00 0.00 0.00
D Minimum requirements (with certificatation) 0.00 0.00 0.00 0.00 0.00
A number of job leaving 0.00 0.00 0.00 0.00 0.00
Total| 0.00 0.00 0.00 0.00 0.00 0.00
Rating: 3=Good, 2=Fair, 1=Poor, est ve

5) Material outsource

Criteria of QCD is defined as;
> Quality

a. Achieve specification

b. A number of defects (%); based on historical data

c. Maximum capacity

a. Minimum total price (Inc. freight)
b. Terms of Payment
> Delivery
a. Availability
b. On time delivery

c. Delivery duration




Table 4-5 An example of outsource selection table (Material outsource)

Activity >>>>| |

Outsource selction (Material)
Rating Weighted Score
Criteria for selection i Familiar vendor L iliar vendor Familiar vendor Unfamiliar vendor

Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5 |Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 |Vendor 5

Achieve specification 0.00 0.00 0.00 0.00 0.00

Q A number of defect (%) 0.00 0.00 0.00 0.00 0.00
Maximum capacity 0.00 0.00 0.00 0.00 0.00

¢ Minimum total price (Inc. freight) 0.00 0.00 0.00 0.00 0.00
Terms of Payment 0.00 0.00 0.00 0.00 0.00

Availability 0.00 0.00 0.00 0.00 0.00

D On time delivery 0.00 0.00 0.00 0.00 0.00
Delivery duration 0.00 0.00 0.00 0.00 0.00

Total| 0.00 0.00 0.00 0.00 0.00 0.00

Rating: 3=Good, 2=Fair, 1=Poor, The best vendor is Vendorl

6) Equipment and Machine

Criteria of QCD is defined as; Quality
d. Efficiency and Effectiveness
e. Readines
> Cost
a. Rental price (Inc. freight)
> Delivery
a. Availability
b. On time delivery

Table 4-6 An example of outsource selection table (Equipment and Machine sourcing)

| Activity >>>>| |

Outsource selction (Equipment and Machine)

Rating Weighted Score
Criteria for selection AT Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 [Vendor 2 |Vendor 3 [Vendor 4 |Vendor 5 |Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5

Efficiency and Effectiveness 0.00 0.00 0.00 0.00 0.00
Q Readiness 0.00 0.00 0.00 0.00 0.00
C Rental price (Inc. freight) 0.00 0.00 0.00 0.00 0.00
D Availability 0.00 0.00 0.00 0.00 0.00
On time service 0.00 0.00 0.00 0.00 0.00
Total| 0.00 0.00 0.00 0.00 0.00 0.00

Rating: 3=Good, 2=Fair, 1=Poor, e be endo Vendorl

5. Activity Duration Estimation

Project engineer is calculating project timing also include period for each activity as

well, which calculate by using detail in activity sequencing.

70
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6. Cost Estimation

In process of cost estimation in each activity, calculate base on the factors that effect to
the project. In addition, using risk management, this included risk assessment, decision-
making, buffer etc. The calculation is representing the best solution which is the
minimise budget with highest effectiveness and efficiency. The calculation consists of

process as below.

6.7 Budget Estimation

This process is the process of consideration of activities cost. The process consider list

as below;

® material cost,

® plant equipment
® facility

® |abour

All cost recorded in the form is shown below;
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Table 4-7 Budget sheet
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6.2 Cost baseline (S-Curve)

Data from Gantt Chart and the budget calculation in each activity will use as a reference

for S-Curve which represent cost VS duration.

7. Schedule Development

Schedule development is a process which revise and develop the plan to be more
efficiency. The objective is to reduce the project timeline and risk regarding to the

duplicate of work.

4.3 Implementation period
1. Project Execution

This is a implementation phase following project planning. However, during project has
been executing, it is possible that some work may change and affect the schedule of the
next process and the whole project as well. Thus, it is necessary to make the schedule

up to date in order to be able to rearrange the following job.

2. Schedule Control (Monitor and Control)

Monitor and control is an indispensable process. Nevertheless, having inefficient
monitoring and controlling process may affect project progress, cost, and quality.
Although, project is effectively planned, there are not suitable project tracking, this could

result the failure of project.

In order to improve monitoring and controlling process, PDCA (Plan-Do-Check-Action)

concept is adopted which there are 3 factors concerned,;

> Project timeline
> Cost
> Quality

In the previous projects, there is no process for monitoring and controlling project. This

has an effect to the project, in terms of time, cost, and quality. Based on historical data,
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it found that the project defect tend to be found after that activity has been finished.
Hence, in order to prevent the problem and reduce the impact of problem, the method

for monitoring and controlling project is proposed as following;

1) Assigning a checker, who is responsible for monitor and inspection

2) Defining a check list (see in APPENDIX F)

3) Defining the milestone for project tracking which it consists of the
progress of tasks completed, the cost, and an important check point
representing to quality of work

4) Regular reviewing the project plan (in terms of cost and time)

The process of monitoring and control

1) Initial period: project planner distributes the master plan and milestone
for checking to an assigned checker

2) Implementation:
® An assigned checker is responsible to monitor and follow up the
progress of each activity based on milestone defined by project

planner
® An assigned checker regularly report the project manager at
least one time a week. In case, it find the problems that cause
the project is not follow with milestone, a checker must

immediately report to project manager.

3. Project Assessment

This is a process which used for assess the project before deliver to the customer. It is

needed to intensive check.

Moreover, when the project completed, it will be benefit for the project in the future if
there are an assessment the result of the current project. It aims to consider the mistake

in order to improve an operation of new coming projects.
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Finally, the new process can be demonstrated in a form of process flow that shows in

figure below;

1. Initial period

Project Study
v

2. Preparation period ‘ Work Breakdown Structure ‘

Risk Analysis
Activity Sequencing

Out-Sourcing or
In-Sourcing?

In-Sourcing
(In-house)

Full or Selective
Outsourcing?

Selective Outsourcing
(Man Power/Equipment)

Full-Outsourcing

Outsource Selection

Outsource Selection >{Activity Resource Planning

i A

Activity Duration Estimation }

Cost Estimation

A

‘ Schedule Development ‘
[

T
Master Plan

Project Execution

3. Implementation period

Schedule Control

‘ Project Assessment ‘

|
Project Deliverable
Project End

4. Deliverable period

Figure 4-2 A new procedure for a small construction project management



CHAPTER 5
IMPLEMENTATION

To verify the effectiveness of the building construction procedure that has been
developed, in this case, the previous project will be simulated by adopting this new
procedure. Furthermore, a new construction project is going to be applied by using this
procedure only in a phase of project planning, this is due to the limitation of time that

cause incomplete project proceeding.

5.1 Project simulation

In order to initial verify the effectiveness of outsourcing decision; the previous projects
have been simulated. Many projects were gathered the data based on available
historical data since 2010. Most of them are the projects which mainly encounter delay

problems. The details of selected projects are shown as follows.

1. Phuttamonthon celebrating 750 years (2010)

This project took place in 2010. It found that this project delayed over 93 days and got
penalty from delay almost 70,000 Baht or over 9% of project cost. The main problem
was caused by lacking skills of employees, inefficient sub-contractors, and inefficient

suppliers, respectively. The trouble processes are;

> Earthwork: regarding to the fluctuation of weather and inefficient planning, this
caused earthwork had to postpone and spend long time.

> Foundation and Structure: there was another project taking place during this
scheme, this had an impact on resource allocation among 2 projects.
Furthermore, planning work duration underestimated. This causes the schedule
seems too tight while man power is insufficient.

» Roof and Ceiling work: there are two obstacles occurring during these tasks;
firstly, roof supplier was chosen without considering transportation issue. This is
because the familiar supplier is far from the site. At the same time, bad weather

and rough road is a significant obstacle for transportation that causes the delay
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delivery, eventually. Secondary, labour outsourcing only labour lead to
uncontrollable material usage and work progress.

Plastering over masonry walls and Wall and floor tile installation: Selecting
unexperienced workers to do this work cause quality problems.

Baseboards and skirting board preparation: Baseboards and skirting board
preparation and baseboards installation is interrelated. Thus, it should be better
to use the same people on both tasks.

Piping: this work is able to do internally. However, material using and quality
control is difficult.

Electrical work: this work is difficult on material estimation and controllable
usage. Moreover, after the task was completed, it found that there were many

remaining electrical items, especially cable, in the inventory.
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Table 5-1 Activity comparison of Phuttamonthon Celebrating 750 year (2010)
Phuttamonthon celabating 750 years (2010) Old proce ew proce

Selective Outsourciny Selective Outsourciny

uipment

uipment

Labor&
Material

uipment

In-Source

In-Source
Full Outsource

Labor&
Equipment
Labor&
Material
Full Outsource
Labor
Material
Labor&
Material&

Labor
Material
Material&

Civil work

Earthwork v Raining, soft soil, delay

Foundation v Lack of man power

Structure v Lack of man power

‘The conerete masonry work

<

Welding steel roof deck

ANENEN ENENEN
<

Road construction

Finishing work
Roof and Ceiling work
Tile roofing installation v v Inefficient suppliers due to transportation problem

Gable eaves installation

Porch ceiling (indoor and outdoor) v v Delay and over material usage

Porch ceiling/eaves v v Delay and over material usage

Partition and Floor work

Plastering over Masonry walls v v Cracked wall

Install floor and wall tiles Y v Defects found after installation

Railing installation for balcony v v

Installing a bathroom wall v v Defects found after installation

Aluminium door and window installation

Railing installation v v

Polishing floor v v

Polishing stone v

Install Baseboards/Skirting Boards v v

Baseboards/Skirting Boards Preparation Y v Defects found after installation

‘Outdoor Stairs installation 14 v

Piping
Piping v v Water leaked and affect to construction humidity

Painting work

Pre-Painting 14 v

Painting v v

Miscellaneous work
Miscellaneous work v v
Electrical work

Electrical work v v Cable leftover

High voltage electricity installation v

Air condition work

Electricity for air condition

Air condition installation v v
Sanitary work
Toilet installation v v

After reviewing the previous data in this project, outsourcing decision was reconsidered

by adopting the outsourcing process flow that has been developed. Based on new
method, the new decision has been made showing in table above. The results can be

summarised as following;

» Foundation: selective outsourcing on labour and equipment was selected
instead of in-sourcing

> Structure: some external labour was hired to do some tasks in structure work

> Tile roofing supplier: new tile suppliers were determined together instead of

considering only existing suppliers
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> Roof & ceiling work, piping, and electrical work: full-outsourcing is a new
choice which benefit for progress control and optimising material consumption

> Plastering: in-sourcing is a changing option comparing the old process. This is
because company’s worker has more skills than outsource. At the same time,
using internal resource is easy for quality and delivery control

> Tile installation: it found that internal worker skill has limitation in terms of work
complexity. Actually, our workers can do this task but their work is not delicate
enough that cause quality appearance of this work. Thus, it should be better to

hire skilled workers to completed this tasks

2. School of municipal building Tessaban 8 (2010)

This project was started in 2010 as well as Phuttamonthon celebrating 750 years project.
The contact length of School of municipal building Tessaban 8 is 311 days, but it delay

71 days that cause the penalty over 876,779 baht or around 7.10% of project budget.

Considering historical data of this project, it found four main works causing project delay
which are earthwork, roof and ceiling work, partition and floor work, and school
equipment preparation. After using the new process to make the in-source or buy
decision, it is represented that plastering and tile installation should be made in-house
instead of hiring subcontract. In addition, there are other activities selected wrong
subcontract and led to the problem in terms of time and quality. Although new process
result the same solution as shown in table below, in red check mark, the next step that
should be concerned is how to select the best subcontracts or suppliers by using

outsource weighting method.
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Table 5-2 Activity comparison of school of municipal building Tessaban 8 (2010)

hool of municipal building T¢ n 8 (201 Old proce ew proce
Selective Outsourcing Selective Outsourcing

In-Source
Full Outsource
Labor
Material
Labor&
Equipment
Labor&
Material
Material&
uipment
In-Source
Full Outsource
Labor
Material
Labor&
Equipment
Labor&
Material
Material&
uipment

Civil work
Earthwork

<
AN

Soil level adjustment sub contractor

Foundation

Structure

The concrete masonry work

Welding steel roof deck

AYRYAYAYAS
SIS

Road construction

Finishing work
Roof and Ceiling work

Tile roofing installation Inefficient sub-contractors

Inefficient sub-contractors
Inefficient sub-contractors
Inefficient sub-contractors

Gable eaves installation

Porch ceiling (indoor and outdoor)

ANANANES
ANENENEN

Porch ceiling/caves

Partition and Floor work

<

Inefficient sub-contractors
Inefficient sub-contractors
Inefficient sub-contractors
Inefficient sub-contractors

Plastering over Masonry walls

<

Install floor and wall tiles

Wooden door casing installation

SNENESEY
ENEN

Wooden door installation

Aluminium door and window installation v v
Polishing floor v v
Sand wash work v
Polishing stone v v
Piping
Piping v 7
Sanitary work
Toilet installation v v
Painting work
Pre-Painting v v
Painting v v

Miscellaneous work
School equipment preparation v v Company's employee lack of skill
Electrical work

Electrical work v v

<

High voltage electricity installation v v

|Air condition work

Air condition installation v Y

3. Phuttamonthon celebrating 750 years Phase 2 (2010)

Phuttamonthon celebrating 750 years phase 2 is ongoing project of Phuttamonthon
celebrating 750 years. This project was executed longer than plan 8 days and got
penalty only 63,858 baht. Although, the project did not get much penalty, there were
several obstacles during the project. Most of them were caused by either inefficient sub-
contractors or suppliers. After using new process flow for deciding in-source or
outsource, it is appeared the different options as shown in table below, the concrete
masonry work is considered to outsource labour and equipment instead of full
outsource, labour and material outsourcing is chosen instead of labour outsource in tile
roofing installation activity, all work in plastering wall and tile installation is operated by
in-source, while wooden door casing installation is going to be conducted by external
labour instead of doing in-house due to lacking skill of internal employees. Moreover,

many activities are considered to more focus on selecting outsources. This is because
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the chosen outsource previously is inefficient that lead to the problems; such as defects,

delay, installation payment, and so on.

Table 5-3Activity comparison of Phuttamonthon celebrating 750 years phase 2 (2010)

Phuttamonthon celabating 750 years

hase 2 (2010 Old process New process
s Selective Outsourcing § Selective Outsourcing
g |3 g o|le & 2 R Remark
Project Activity 3| £ 2 2¢ 2= g 2 =g

£|8 252 8ss S g5

I E - BRI B 2
Civil work
Earthwork v v Soil level adji sub
Foundation v
Structure Y 4
The concrete masonry work v v Inefficient sub-contractors
Welding steel roof deck v v
Road construction v v
Landscape v v i b-
Finishing work
Roof and Ceiling work
Tile roofing installation v v Inefficient sub-contractors, inefficient suppliers
Gable caves installation v v Inefficient sub-contractors
Porch ceiling (indoor and outdoor) / v Inefficient sub-contractors
Porch ceiling/eaves v v Inefficient sub-contractors
Partition and Floor work
Plastering over Masonry walls ¥ v Inefficient sub-contractors
Install floor and wall tiles v v ici b tors

AN

Company's employee lack of skill
Inefficient sub-contractors

‘Wooden door casing installation v

AN
<

‘Wooden door installation

Aluminium door and window installation v v

Polishing floor

Sand wash work

ENANEN
ANENAN

Polishing stone
Piping
Piping v v
Sanitary work
Toilet installation Y v
Painting work

Pre-Painting

AN

Painting

Electrical work

Electrical work

AN
A

<
A

High voltage clectricity installation

Air condition work

Air condition installation v 14

4. Tourist centre (2012)

Tourist centre is one of big project of the company. Its value is nearly 30 million baht.
Owing to being a huge project, the firm is not much familiar with a large project like this,
especially in terms of project planning. As a result, the project was implemented over
the contract length one month, and pay for fine almost one million baht. Based on new
outsourcing decision process, roof and ceiling work are changed from using

subcontracts to outsource labour and equipment as demonstrated in table below.
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Table 5-4 Activity comparison of Tourist centre (2012)

Old process
Selective Outsourcing

New process
Selective Outsourcing

Tourist center (2012)

) . Remark
Project Activity

In-Source

Labor&
uipment
uipment
Labor&
Equipment
Labor&

L}
S
2
3

In-Source
Full Outsource
Labor
Material
Full Outsource
Labor
Material

=]
s
=
2
=

Material
Material
Material&

Civil work
Earthwork v v

Foundation 14 v

<

Structure v

The concrete masonry work v v

Welding steel roof deck

ANAN
AN

Road construction

Landscape ¥ v Inefficient sub-contractors

Finishing work
Roof and Ceiling work

Tile roofing installation v Inefficient suppliers

Gable eaves installation

Porch ceiling (indoor and outdoor)
Porch ceiling/caves
Partition and Floor work

ANENANEN
AENENEN

Plastering over Masonry walls

Install floor and wall tiles v Material transportation, i ordering

Wooden door casing installation

Railing installation for balcony

AYRY AR AN
«

Installing a bathroom wall
‘Wooden door installation v v

Aluminium door and window installation 14 v

Polishing floor

Sand wash work

Polishing stone

Install Baseboards/Skirting Boards

Install Granite Baseboards

Boards Installation

Outdoor Stairs installation

Conference room

RN ENRNEN RN AN RN
SNENESENESENESANRS

Reception room
Piping
Piping v v
Sanitary work
Toilet installation 14 v Inefficient suppliers
Painting work
Pre-Painting

«
<[«

Painting v
Miscellaneous work
Curtain installation
Billboard

ANAN

RYENEN

work 4

Electrical work

Electrical work v v Inefficient sub-contractors

High voltage electricity installation v v

Air condition work

Electricity for air condition
Air condition installation 4 v Inefficient sub-contractors

5. Childcare centre (2012)

Childcare centre is a project which was started in 2012 after the tourist centre project.
This project paid the penalty over 2% of project cost due to project delay. During the
project, it found that project delay was mainly caused by inefficient subcontracts and

employee’s lack of skills.
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Table 5-5 Activity comparison of child care centre (2012)

Child care center (2012) Old process New process
Selective il Selective

Remark

Project Activity

Full Outsource
Material
In-Source
Full Outsource
Material
Labor&
Equipment
Labor&
Material
Material&
Equipment

Civil work
Earthwork v
Foundation v v
Structure v v
‘The conerete masonry work v v Inefficient sub-contractors
Welding steel roof deck v
Road construction v v

Finishing work
Roof and Ceiling work

Tile roofing installation 12 v Inefficient suppliers

Soil level adj sub contractor

ENEN

<

<
<

Gable eaves installation

<
<

Porch ceiling (indoor and outdoor)

<
«

Porch ceiling/caves

Partition and Floor work

Plastering over Masonry walls

Install floor and wall tiles

Railing installation for balcony

ANRNANAN

Installing a bathroom wall

Door and window installation b4 Defect works, Company's employee lack of skill

Railing installation

ENENENENENENEN

AV RN

Polishing floor

Piping
Piping \ 14

Painting work
Pre-Painting

<
<

AN
<

Painting Inefficient sub-contractors

Miscellaneous work
Miscellancous work v | Y v | v
Electrical work

Electrical work

«
<

AN
<

High voltage electricity installation

Air condition work
Electricity for air condition

[ Air condition installation

Sanitary work
Toilet installation 14 v Inefficient sub-contractors

AN
<

<
<

6. Technology Kanchanaphisek (2012)

Technology Kanchanaphisek took place on July, 2012. Tourist centre and Child care
centre were executed ahead of this project. According to three projects operating in the
same period, this affects resource allocation among the projects, especially human
resource. However, during operation period of those three projects, there were time lags
that can transfer resources to each other. Nevertheless, it is needed to outsource for
some activities that might not have enough resources at that time, or employees lack

skills.

Based on new process, three in-house activities are changed to full-outsource, which
are pump installation, window, door and accessary installation; while roof installation is

switched from making in-house to hiring subcontractor.
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Table 5-6 Activity comparison of Technology Kanchanaphisek (2012)

Selective Outsourcing Selective Outsourci)

Labor&
Labor&
Material
uipment
In-Source
Labor&
uipment
Labor&
Material
uipment

In-Source
Full Outsource
Equipment

Full Outsource
Labor
Material
Material&

Labor
Material
Material&

Civil work

<
<

Earthwork

<
<

Foundation

Structure

Ist Structure installation

2nd Structure installation

3rd Structure installation

4th Structure installation

AN AYAYAYAY
ANANANANAN

The roof beams installation
Roof work
Assembly Painted Roof v v

Roof frame installation

'S
'y

N
<

Roof installation Employees lack skills, spend long time to install

Partition and Floor work

Plastering over Masonry walls 2nd floor v 4 Inefficient sub-contractor

Plastering over Masonry walls 3rd floor v v Inefficient sub-contractor

Plastering over Masonry walls 4th floor

Plastering over Masonry walls It floor

Installing a bathroom wall

Wall grooving
Glass block walls

N
ENENENENRYAN

Install Baseboards/Skirting Boards

Electrical work

Electrical work

ANAN
AN

High voltage electricity installation
Piping.
Piping v v
Pump installation v
Drainage system
Drainage installation
SAT installation

A

Inefficiency of job transfer

A

<

Floor and Bench

<

Polishing floor
Bench work v

NIRYRYRYAYAS

<

Polishing stone

Windows and Doors

A

Production v Inefficient suppliers

<
A

Installation Inefficiency of job transfer

<
S

Accessary installation Inefficiency of job transfer

Rail work

Railing installation

AN
AYAN

| Fall protection rail installation
Roo and Ceiling work
Insulation installation v v

[ Porch ceiling (indoor and outdoor) v v

Sanitary work

Toilet installation v v

Painting work

Pre-Painting

ANAN
AYAN

Painting

Miscellaneous work
Offfice equipment purchasing v v

After in-source or outsource decision was made, outsources selection then is needed in

order to choose the most suitable suppliers or subcontractors for the project.

In this project, there are three activities that outsourcing selection process is required. It
concludes (1) Roof installation, (2) Plastering and masonry wall, and (3) Window and
door making and installation, whereas the rest is not necessary because the company

actually has the familiar suppliers and subcontractors.

Table 5-7 ,Table 5-8 and Table 5-9 represents outsourcing selection process by using
QCD weighting of Roof installation, Plastering and Masonry wall, and Door and Window

installation, respectively.
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In a process of selecting roof installation labour, two familiar vendors are considered.
Finally, the first vendor is chosen with score 2.9 which is higher than Vendor 2 0.07
(table 5-7). An existing vendor (familiar vendor) and new vendor (unfamiliar vendor) are
determined in plastering and masonry wall process, and familiar vendor is selected
(table 5-8), eventually. Furthermore, the company has no existing vendor for door and
window made from wood. Thus, the firm is necessary to require new vendors in order to
work for this job. There are 3 unfamiliar vendors which are considered. Consequently,

vendor 5 is selected with highest score (table 5-9).

Table 5-7 Outsource selection for Roof installation (Technology Kanchanaphisek)

| Activity >>>>| Roof (C-Pack, Cement) |

Outsource selction (Labor&Full)
Rating
L

Weighted Score

Criteria for selection "1 Familiar vendor iar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 [Vendor 3 [Vendor 4 |Vendor 5 [Vendor 1 [Vendor 2 |Vendor 3 |Vendor 4 [Vendor 5

Skill labors 3 3 0.24 0.24 0.00 0.00 0.00

Q 20 Minimum requirements (with certificatation) 0.07 3 2 0.21 0.14 0.00 0.00 0.00
A number of defects 0.05 3 3 0.15 0.15 0.00 0.00 0.00

Proposing mimimum price (Quatation) 0.10 2 3 0.20 0.30 0.00 0.00 0.00

C 20 Minimum requirements (with certificatation) 0.06 3 2 0.18 0.12 0.00 0.00 0.00
Flexibility in payment terms and conditions 0.04 3 2 0.12 0.08 0.00 0.00 0.00

Installation payment 0.30 3 3 0.90 0.90 0.00 0.00 0.00

D 60 Minimum requirements (with certificatation) 0.18 3 3 0.54 0.54 0.00 0.00 0.00
A number of job leaving 0.12 3 3 0.36 0.36 0.00 0.00 0.00

Total| 1.00 2.90 2.83 0.00 0.00 0.00

Rating: 3=Good, 2=Fair, 1=Poor The best vendor is Vendorl

Table 5-80utsource selection for plastering and masonry wall (Technology

Kanchanaphisek)

Activity >>>> Plastering and Masonry wall |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection \VEEGIM  Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 |Vendor 3 [Vendor 4 |Vendor 5 [Vendor 1 [Vendor 2 [Vendor 3 |Vendor 4 |Vendor 5

Skill labors 3 2 0.48 0.00 0.32 0.00 0.00
Q 40 Minimum requirements (with certificatation) 0.14 3 2 0.42 0.00 0.28 0.00 0.00
A number of defects 0.10 3 2 0.30 0.00 0.20 0.00 0.00
Proposing mimi price (Quatation) 0.10 2 3 0.20 0.00 0.30 0.00 0.00
C 20 Minimum requirements (with certificatation) 0.06 3 2 0.18 0.00 0.12 0.00 0.00
Flexibility in payment terms and conditions 0.04 3 2 0.12 0.00 0.08 0.00 0.00
Installation payment 0.20 3 2 0.60 0.00 0.40 0.00 0.00
D 40 Minimum requirements (with certificatation) 0.12 3 2 0.36 0.00 0.24 0.00 0.00
A number of job leaving 0.08 3 2 0.24 0.00 0.16 0.00 0.00
Total| 1.00 2.90 0.00 2.10 0.00 0.00

Rating: 3=Good, 2=Fair, 1=Poor e be endo Vendorl
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Table 5-90utsource selection for window and door installation (Technology

Kanchanaphisek)

| Activity >>>>I Window and door production |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection -0\ Familiar vendor L iliar vendor Familiar vendor L iliar vendor
Vendor 1 [Vendor 2 [Vendor 3 [Vendor 4 [Vendor 5 |Vendor 1 [Vendor 2 [Vendor 3 [Vendor 4 [Vendor 5
Skill labors 0.16 3 2 3 0.00 0.00 0.48 0.32 0.48
Q 40 Minimum requirements (with certificatation) 0.14 2 3 2 0.00 0.00 0.28 0.42 0.28
A number of defects 0.10 2 2 2 0.00 0.00 0.20 0.20 0.20
Proposing mimimum price (Quatation) 0.15 1 2 3 0.00 0.00 0.15 0.30 0.45
C 30 Minimum requirements (with certificatation) 0.09 2 2 2 0.00 0.00 0.18 0.18 0.18
Flexibility in payment terms and conditions 0.06 2 3 1 0.00 0.00 0.12 0.18 0.06
Installation payment 0.15 2 2 2 0.00 0.00 0.30 0.30 0.30
D 30 Minimum requirements (with certificatation) 0.09 2 2 2 0.00 0.00 0.18 0.18 0.18
A number of job leaving 0.06 2 2 2 0.00 0.00 0.12 0.12 0.12
Total| 1.00 0.00 0.00 2.01 2.20 2.25
Rating: 3=Good, 2= Fair, 1=Poor

5.2 New Project Planning and Evaluation

DG Municipal office building construction project is adopted as a case study by using
the developed procedure. The municipal office building has three floors with 20.50
meter width and 40 meter length. It is located in the district in a northern area in
Thailand. The value of the project based on reference price is 18 million baht defined by
agency owner on September 10, 2012. The required duration of the project is 14 months

(October 1, 2012 — January 30, 2014).

5.2.1 Project information

® The Contractor Agreement

The contractor agreement is made between Municipal office and company A. According
to the agreement, the project owner requests the company to perform construction as

follows:
Interim Payment Schedule (IPS) is separated into 5 terms as follows;

1. 1% _term: 15% of total payment when the basement work has been
completed within 60 days. Then the first payment will be paid 2,697,750
Baht.

2. 2™ term: 15% of total payment when beams of 2™, 3" floor, and roofs
have been installed within 60 days. Then the second payment will be

paid 2,697,750 Baht.
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3. m: 20% of total payment when plastering a brick wall and electrical
system have been installed within 80 days. Then the third payment will
be paid 3,597,000 Baht.

4. m: 20% of total payment when all work has been completed within
80 days. Then the third payment will be paid 3,597,000 Baht.

5 5" period: This is the last payment that will be paid when the building has
been cleaned and completed within the contract period. The last

payment is 5,395,500 Baht.

® Project Deliverables and Termination

Effective date October 1, 2012 the company shall provide the project owner with
construction and shall complete it within January 1, 2016. In the event that the company
cannot finish the project within the limit of time without reasonable argument, the project

owner shall be able to terminate the agreement and request fee from the company.
® (Compensation

Daily fee: 1 percentage of total project cost
® Building and Location

This project is a small size building with three floors. It is located in DG municipal
district, Phukamyao, Pa-Yao province. Exterior design building and location of this

project is shown Figure below.
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Figure 5-1 Building design and location
5.2.2 Initial project

® Drafting

In this step, drafting man is going to categorise the detail of material, size, and type, in

order to select the most appropriate materials in terms of quality and price. The list of
materials which are selected.

® Material price comparison

From the total material cost, it found that over 30% or highest material cost of the project

is the expenses of Steel Bar, reinforced concrete, and Cement Concrete. The reason is

88
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that they have highest usage; on the other hand, their unit cost is so expensive. Because
of that, it is needed to get the lowest price in order to gain more margins from this.

Hence, considering various suppliers is extremely required to obtain the cheapest price.

In the table below shows list of 2 suppliers who are able to supply Concrete strength,
and 3 suppliers who offer steel bar for reinforced concrete and steel bar. As a result,
based on the lowest price of required material, supplier A is selected to supply concrete
strength 240 ksc. While, suppliers C who is able to provide steel bar for reinforce

concrete DB16 and steel bar is chosen (Table 5-10).

Table 5-10Main outsource comparison

Steel Bar for
Concrete strength
Suppliers Reinforced concrete Steel Bar
240 ksc.
DB16
A 1,682 Baht/m’
B 1,691 Baht/m’
C 396 Baht/Bar 560 Baht/Bar
D 398 Baht/Bar 565 Baht/Bar
E 398 Baht/Bar 563 Baht/Bar

® Team Building

To conduct this project, it needs 60 persons. It consists mainly of one project manager,

one engineer, one foreman, one checker, and fifty-six labours.

Table 5-11 Work allocation

Quantity
Position Job Description
(Person)
To supervise the project and
Project Manager 1

control

Engineer 1 Drafting and planning




Quantity
Position Job Description
(Person)
Supervisor 1 To control and monitor project
® Following work
Checker 1
progress
® Farthwork
® [oundation
® Structure
Workers 56 ® Masonry
® Architecture
® | andscape
® Drainage

5.2.3 Project Preparation

® \Nork Breakdown Structure

As work breakdown structure, it can divide the project into 8 work areas, which are;

1. Civil work
2. Finishing work
1) Roof and Ceiling
2) Partition and Floor
3) Piping
4) Painting
Miscellanies work
Electrical work
Air condition work

Sanitary work

S L

Network system

90
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Figure 5-2 Work Breakdown Structure of DG project
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® Risk Analysis
According to historical data about small building construction in previous projects, it
points out the failures that frequently happen during project. Most of them tend to take
place in 6 main work areas, which are;
1. Civil work

Finishing work

Electrical work

Air condition work

Sanitary work

R T

Network system

Based on the method of FMEA shown in table below, it represents the possible

failure that might occur during the project, which comprises of;

1. Unfinished earthwork due to fluctuation weather

2. Late delivery of construction materials due to either Delay delivery from
suppliers or Shortage of construction materials

3. Baseboard/Skirting not completed due to Sub-contractor is not available

4. Pipe leak due to Sub-contractor use poor quality material or Poor sub-
contractor

5. Short Circuit of electricity network due to Sub-contractor use poor quality
material or Poor sub-contractor

6. Clogged sanitary vent due to Poor sub-contractor

However, when each failure mode was considered, it found the most failure mode
are frequently caused by subcontract and weather. In the case of subcontract
problem, it can be solved by the outsourcing selection process; whereas an

obstacle of weather fluctuation can be prevented by project planning method.



Table 5-12 Failure Mode and Effect Analysis of DG project
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Potential Potential Potential Current Process Contrel
P 1 1 1
IATES308E0 7 AGINEED Failure Mode Effects of Failure R=Y Causes of Failure oee - - - oz | A
Prewentive Action Detection
A. Civil work Subsidence earthwork |- Structure damage 10 |- Workers lack skills PN Quality Control 1] 20
- Building Collapse - Natural disaster(Eathquake, 1 |na NA 10| 100
Flood)
Unfinished earthwork - Foundation cannot 7 |- Raining and Storm
7 IN/A Meteorology 5| 245
start
- Warehouse cost, - Insufficient Machinery 1 |Mmachi Planmi NA ) 1
material damage achinery Planning
Structure damange - Building Collapse 10 |- Material is not follwing 1 . NIA ) 2
specification n-coming process
- Fractural structure - An error in design process 1 |Quality check by Government |N/A 1 10
- Material mismatch by human " /
error 1 |N/A N/A 8 80
Broken roof deck - Structure damange 7 |- Workers lack skills 1 |NA N/A 8| 56
- Material is not follwing 1 |Material selecti | . 8 56
specification aterial selection n-coming process
- Poor quality material 1 [Material selection In-coming process 2| 14
Late delivery of - Activity delay 6 |- Delay delivery fromsuppliers [ ¢ Suppiers selection process N/A 10 | 360
i ial
construction materials - Penalty fromdelay - Shortage of construction " /
project materials 6 [NA NA 10 | 360
- Delay from transportation NN N/A 1| 18
B. Finishing work Fractural wall - Structure strength 6 |- Workers lack skills 2 |INA Visual Inspection 5| 60
- Poor quality material Material selection, X
1 N In-coming process 3| 18
In-coming process
Loose wall/floor tile - Water leak 6 |- Workers lack skills 2 |INIA Visual Inspection 8| 9
- Tile damage
Bloken granite work 5 |- Poorsub-contractor 2 [nA 0
- Sub-contractor use poor
quality material 1 [NvA NA 7 %
Baseboard/Skirting not - Project delay 6 |- Sub-contractor is not
completed available 6 |NA N/A 8 | 28
Unleveling sand wash - Confined Water 6 |- Workers lack skills 2 |INA Visual Inspection 8| 9
Pipe leak - Porch ceiling damange | 7 |- Poor sub-contractor 5 [NnA Visual Inspection 5| 175
- Humuduty - Sub-contractor use poor
quality material 6 |N/A N/A 9 | 378
D. Electrical work Short Circuit of electricity |- Breaker and wiring 9 |- Poor sub-contractor 5 [nA Visual Inspection 5 | 225
network damange
- Sub-contractor use poor
quality material 6 [N/A N/A 7|3
Air con. Specification is |- Electricity system 9 |- Poor sub-contractor
not supported by
E. Air condition work installed electricity 1 INA N/A 8 72
system
F. Sanitary work Clogged sanitary vent |- Confined water 8 |- Poor sub-contractor 2 |INIA Visual Inspection 8 | 128
- Confined sewage 8
G. Network system N.etwork systemis - Usage of user 5 |- Poor sub-contractor 1 |nva Visual Inspection 8 20
disconnected
Sound terfel -U f 5 |[-Pc b-contract .
H. TOA / PA Sound system ound wave interierence sage ot user oorsub-contractor 1 [N/A Visual Inspection 8 40

® (Gantt Chart

As the result of risk analysis, it emphasises that a cause of project risk is caused by

weather fluctuation that can be tackled by planning. Thus, in order to prevent risk from

bad weather, it is needed to consider the weather comparing the period of time of each

activities. For instance, as plan shown in table below, civil work will be started on

October which is a period of raining season. So, it is essential to extend working day, so

that if there is raining day which cause the disruption of operation, it will not affect the

next process.
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Table 5-13 Gantt Chart
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® (Qut-In Source and Outsource Selection

According to out-in source consideration proposed in the procedure, it can be
categorised activities into 3 main types of working which are in-source, full outsource,
and material outsourcing. From table, it is noticed that many of work are conducted in-
house. This is because during this project there are no other project is going to be
executed, so there are sufficient resources throughout the project. Nevertheless, there
are some works that the firm lack of capability to complete the job that cause making by
using outsource. While, sanitary work can be made by itself but material is needed to be

supplied by external supplier.

Table 5-14In-house or Outsource decision making

New process

Dongen Municipal office (2014)

3 Selective Outsourcing
@ £
=3 3 — - - -
. - El 2 = ] 2§ 3T 23
Project Activity 3 s S ] s E S 3 5 E
Y 2 2
= = 2 2 a5 2 2
£ = i = 8 35 s 2 s S
= = =3 = sz
= ] &
Civil work
Earthwork v
Foundation 4
Structure )
The concrete masonry work for footpath ¥
The concrete masonry work for first floor v
Welding steel roof deck v
Road construction )

Finishing work
Roof and Ceiling work
Tile roofing i
Gable eaves i

Porch ceiling (indoor and outdoor)

Porch ceiling/eaves
Partition and Floor work

Plastering over Masonry walls

Install floor and wall tiles

Wooden door casing insta
Railing installation for balcon

Railing installation for balcony 2nd floor

Installing a bathroom wall

Wooden door installation

door and window i

Railing installation

Polishing floor’
Sand wash work

Polishing stone
Granite top work

Install Baseboards/Skirting Boards
Install Granite Bascboards

Bascboards/Skirting Boards Preparation
kirting Boards Insta

Install Baseboards/Skirting Boards for 3rd floor

Outdoor Stairs i i

AR R R R R R R R R R R R R S R R AR R

Conference room
Piping and Toilet work
Piping

Piping for Toilet
Painting work
Pre-Painting

Painting
Miscellaneous work

Curtain

Stainless steel billboard

work
Electrical work
Electrical work

High voltage electricity insta
Air condition work

Electricity for air condition

ARV VI NNV I AN RV I RN

Air condition installa

Sanitary work

Drainage system and Toilet installati v
Network system
Telephone system

Master Antenna Television system (MATV)
TOA / PA Sound system
TOA system

Amplifier system

PA system (Meeting Room Audio System)

NV
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Although many tasks is needed to conduct by outsource, the firm has the regular
vendors that can work or supply material for electric work, and sanitary work. While,
there are few skilled vendors, who are expert in network system and TOA/PA sound

system, so it is not essential to consider through the process of outsource selection.

Hence, the processes which required to take account of outsource selection can be

explained as follows.

1) Piping

In piping process, there are two existing vendors that used to deal with the firm. First
vendor is a local vendor that proposes minimum price for this task. On the other hand, it
is experienced vendor which offer higher price. However, in the view of expertise and
quality the second one has more qualification which relate with the characteristic of this
task highly focusing on quality. Thus, the second vendor is selected as a full outsource

with higher score than another one.

Table 5-15 Outsource selection for piping

Activity >>>>] Piping |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection "AEGIM  Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 |Vendor 3 |Vendor 4 |Vendor 5 |Vendor 1 |Vendor 2 |Vendor 3 |Vendor 4 |Vendor 5
Skill labors 0.24 3 3 0.72 0.72 0.00 0.00 0.00
Q 60 Minimum requirements (with certificatation) 0.21 2 3 0.42 0.63 0.00 0.00 0.00
A number of defects 0.15 3 3 0.45 0.45 0.00 0.00 0.00
Proposing mimimum price (Quatation) 0.10 3 2 0.30 0.20 0.00 0.00 0.00
C 20 Minimum requirements (with certificatation) 0.06 2 3 0.12 0.18 0.00 0.00 0.00
Flexibility in payment terms and conditions 0.04 2 1 0.08 0.04 0.00 0.00 0.00
Installation payment 0.10 3 3 0.30 0.30 0.00 0.00 0.00
D 20 Minimum requirements (with certificatation) 0.06 3 3 0.18 0.18 0.00 0.00 0.00
A number of job leaving 0.04 3 3 0.12 0.12 0.00 0.00 0.00
Total| 1.00 2.69 2.82 0.00 0.00 0.00
Rating: 3=Good, 2=Fair, 1=Poor

2) Painting (Internal and External)

As same as piping process, there are two familiar vendors considered in painting
process as well. In painting process, it is divided into two types; internal and external

painting, which both are different in term of QCD. In the view of internal painting, quality
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and delivery are considered as the most important factors comparing cost. In contrast,

delivery is most important for external painting process.

The two familiar vendors offering quotation for internal and external outsources are

similar, excepting external painting which has another unfamiliar vendor.

Table 5-160utsource selection for painting (internal)

Activity >>>>| Painting (Internal) |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection 'S  Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 |Vendor 5 |Vendor 1 |Vendor 2 |Vendor 3 [Vendor 4 [Vendor 5
Skill labors 3 3 0.48 0.48 0.00 0.00 0.00
Q 40 Minimum requirements (with certificatation) 0.14 3 3 0.42 0.42 0.00 0.00 0.00
A number of defects 0.10 3 2 0.30 0.20 0.00 0.00 0.00
Proposing mimimum price (Quatation) 0.10 2 3 0.20 0.30 0.00 0.00 0.00
C 20 Minimum requirements (with certificatation) 0.06 3 3 0.18 0.18 0.00 0.00 0.00
Flexibility in payment terms and conditions 0.04 3 3 0.12 0.12 0.00 0.00 0.00
Installation payment 0.20 3 3 0.60 0.60 0.00 0.00 0.00
D 40 Minimum requirements (with certificatation) 0.12 3 3 0.36 0.36 0.00 0.00 0.00
A number of job leaving 0.08 3 3 0.24 0.24 0.00 0.00 0.00
Total| 1.00 2.90 2.90 0.00 0.00 0.00
Rating: 3=Good, 2=Fair, 1=Poor

Table 5-17 Outsource selection for piping (external)

Activity >>>>] Painting (External) |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection LIS Familiar vendor Unfamiliar vendor Familiar vendor L iliar vendor
Vendor 1 [Vendor 2 |[Vendor 3 |Vendor 4 [Vendor 5 [Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5
Skill labors 0.08 3 3 2 0.24 0.24 0.16 0.00 0.00
Q 20 Minimum requirements (with certificatation) 0.07 8 3 2 0.21 0.21 0.14 0.00 0.00
A number of defects 0.05 3 2 2 0.15 0.10 0.10 0.00 0.00
Proposing mimimum price (Quatation) 0.10 2 3 3 0.20 0.30 0.30 0.00 0.00
C 20 Minimum requirements (with certificatation) 0.06 3 3 2 0.18 0.18 0.12 0.00 0.00
Flexibility in payment terms and conditions 0.04 3 3 2 0.12 0.12 0.08 0.00 0.00
Installation payment 0.30 3 3 2, 0.90 0.90 0.60 0.00 0.00
D 60 Minimum requirements (with certificatation) 0.18 3 3 2 0.54 0.54 0.36 0.00 0.00
A number of job leaving 0.12 3 3 2 0.36 0.36 0.24 0.00 0.00
Total| 1.00 2.90 2.95 2.10 0.00 0.00
Rating: 3=Good, 2=Fair, 1=Poor

Based on outsource selection process, it represents final decision of vendors who are
going to be responsible for internal and external painting. Vender 1 is selected for
internal painting, while vendor 2 is picked up for completing external painting as shown

table 5-16 and table 5-17, respectively.

3) Curtain installation
In curtain installation, there are two unfamiliar vendors considered that they have not
worked with before. The most important factors influencing curtain vendor selection are

cost, quality, and delivery, respectively. Comparing qualification between vendor 3 and
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vendor 4 as shown in table 5-18, it obviously see that vendor 4 offers the cheapest cost
for curtain installation which cost is the most significance for this kind of work. As this

result, it is clear that vendor 4 is the most qualified curtain vendor.

Table 5-18 Outsource selection for curtain installation

Activity >>>>| Curtain installation |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection \EEGI  Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 [Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5 |Vendor 1 [Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5

Skill labors 2 2 0.00 0.00 0.24 0.24 0.00

Q 30 Minimum requirements (with certificatation) 0.11 2 2 0.00 0.00 0.21 0.21 0.00
A number of defects 0.08 2 2 0.00 0.00 0.15 0.15 0.00

Proposing mimimum price (Quatation) 0.25 2 3 0.00 0.00 0.50 0.75 0.00

C 50 Minimum requirements (with certificatation) 0.15 2 2 0.00 0.00 0.30 0.30 0.00
Flexibility in payment terms and conditions 0.10 3 2 0.00 0.00 0.30 0.20 0.00

Installation payment 0.10 2 2 0.00 0.00 0.20 0.20 0.00

D 20 Minimum requirements (with certificatation) 0.06 2 2 0.00 0.00 0.12 0.12 0.00
A number of job leaving 0.04 2 2 0.00 0.00 0.08 0.08 0.00

Total| 1.00 0.00 0.00 2.10 2.25 0.00

Rating: 3=Good, 2=Fair, 1=Poor

4) Stainless Billboard
This is a new task that the firm haven't deal before. So it is needed to find out the
vendors who can provide qualified curtain. In this case, there are two suppliers
available. After considering curtain vendors through outsource selection process,

vendor 3 is selected mainly due to proposing the lowest price.

Table 5-19 Outsource selection for stainless billboard

Activity >>>>] Stainless Billboard |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection VG Familiar vendor Unfamiliar vendor Familiar vendor Unfamiliar vendor
Vendor 1 |Vendor 2 [Vendor 3 [Vendor 4 [Vendor 5 [Vendor 1 |Vendor 2 |Vendor 3 [Vendor 4 [Vendor 5
Skill labors 0.12 3 2 0.00 0.00 0.36 0.24 0.00
Q 30 Minimum requirements (with certificatation) 0.11 2 3 0.00 0.00 0.21 0.32 0.00
A number of defects 0.08 2 2 0.00 0.00 0.15 0.15 0.00
Proposing mimimum price (Quatation) 0.30 3 2 0.00 0.00 0.90 0.60 0.00
C 60 Minimum requirements (with certificatation) 0.18 2 2 0.00 0.00 0.36 0.36 0.00
Flexibility in payment terms and conditions 0.12 2 3 0.00 0.00 0.24 0.36 0.00
Installation payment 0.05 2 2 0.00 0.00 0.10 0.10 0.00
D 10 Minimum requirements (with certificatation) 0.03 2 2 0.00 0.00 0.06 0.06 0.00
A number of job leaving 0.02 2 2 0.00 0.00 0.04 0.04 0.00
Total| 1.00 0.00 0.00 2.42 2.23 0.00
Rating: 3=Good, 2=Fair, 1=Poor
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5) Air condition work

As specification requirement of air condition, it is not usual as company used to order.
Hence, it is needed to review outsource mainly in term of cost comparison. As a result,

vendor 2 is selected.

Table 5-200utsource selection for air condition work

Activity >>>>| Air condition work |

Outsource selction (Labor&Full)

Rating Weighted Score
Criteria for selection VLIS Familiar vendor L iar vendor Familiar vendor ! iliar vendor
Vendor 1 |Vendor 2 [Vendor 3 |Vendor 4 [Vendor 5 [Vendor 1 [Vendor 2 |Vendor 3 [Vendor 4 [Vendor 5
Skill labors 3 3 0.12 0.12 0.00 0.00 0.00
Q 10 Mini requirements (with certificatation) 0.04 3 2 0.11 0.07 0.00 0.00 0.00
A number of defects 0.03 3 3 0.08 0.08 0.00 0.00 0.00
Proposing mimi price (Quatation) 0.40 2 3 0.80 1.20 0.00 0.00 0.00
C 80 Minimum requirements (with certificatation) 0.24 3 3 0.72 0.72 0.00 0.00 0.00
Flexibility in payment terms and conditions 0.16 3 2 0.48 0.32 0.00 0.00 0.00
Installation payment 0.05 3 3 0.15 0.15 0.00 0.00 0.00
D 10 ini requirements (with certificatation) 0.03 3 3 0.09 0.09 0.00 0.00 0.00
A number of job leaving 0.02 3 3 0.06 0.06 0.00 0.00 0.00
Total| 1.00 2.60 2.81 0.00 0.00 0.00
Rating: 3=Good, 2=Fair, 1=Poor

® (Cost Estimation

As a result, this project can be estimated the project cost around 14 million baht, while it
earns 18 million. This means that it is expected to gain margin around 4 million baht from

this project, eventually. For the detail of individual cost, it can be seen in appendix.

® S-Curve

Base on individual cost taking place during each period, it can be demonstrated as S-
Curve shown in figure below. This S-Curve assists the firm to perceive an overview of
expenses which is going to happen in each quarter. Also, it can help the firm to provide
cash in advance for any expenses occurring in each period. This enhances the

effectiveness of cash flow as well.

From S-Curve, it can summarise that this project will totally cost almost 14 million baht.
However, it can separate into 4 periods. The first period is expected to pay 3,270,450
Bath, this is mainly cost by labour cost and material cost of civil work, whereas the

expenses occurring in second period is
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Figure 5-3 S-curve

5.2.4 Project results

After the project was completed, it found that the project can be finished early than plan
by 20 days. Considering in table below, it shows the actual time compared master plan.
It is clear that most of activity, which is in-house work, spent less time than plan, while all
outsource can deliver task on time as plan. However, there are only 3 activities, which
are foundation, road construction, and Porch ceiling and eaves installation, take more
time than plan. This is due to an impact from weather’s fluctuation. Nevertheless, this
project can be delivered to the owner on time under the satisfied quality. The total cost
around 13.5 million baht or 3.57% decreased. The cost that can be saved is mainly due
to; material cost is lower than plan, daily wage is lower than expectation regarding to

shorter working time of some in-house activity.
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Table 5-21 The comparison of master plan and actual operation
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CHAPTER 6
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion and result

As the objective of this research, it aims to improve a small building construction (small
building is a building which is not over 4 storeys and project cost is not more than 100
million baht) project management by focusing on time, cost, and quality. Company A,
which is a construction company run business in northern of Thailand, was a selected
case study. In the historical data since company A expand its business from
infrastructure industry to a small building construction, it found that the company has
been facing the problem relating delay deliverable. This causes the penalty that the
company has to pay to the project owner for delay project. This does not only affects the
firm in terms of the decrease of margin, but it also influences reliability and customer’s

perception, and losing opportunities for obtaining new projects.

In order to investigate the root causes of problem, researcher considered the current
process through historical data of 6 previous small-sized building construction projects
between 2006 to 2012 and adapting problem analysis tools and techniques; such as
Fishbone diagram, Pareto Chart, and Fault tree diagram. It found that there are several
causes resulting the delay problem. After analysis process, it is obvious that in the
period of project execution there are the problems taking place during the process.
Those are the root causes affecting project delay. However, most of the cause of delay
is mainly caused by inefficient outsource and suppliers, while lack of internal employees
and ineffective planning are the secondary causes of the problem. Based on the result,
it can be assumed that the effectiveness of outsource and supplier is very necessary
and needed to primarily improve. However, owing to the limit of research duration, only
problem relating outsource, supplier and project planning were opted to consider, which
if those problems are resolved, it means that over 55 percentages of cause of project
delay can be tackled. Regarding to the problem analysis, it also discovered an

inefficiency of project planning and a lack of risk analysis affecting decision-making in
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terms of scheduling and time management, resource arrangement, consideration in
making in-house or outsource, and outsource and supplier selection. Therefore, firs of
all, it is essential to make the project planning to be better than the current process
which risks that might happen during the project is the priority concern. Then, the
outsource selection process is needed to improve after the firm has already decided to
employ an outsource or select a supplier. The detail of each step of development can

be summarised as following;

1. Developing new procedure for small-sized building construction

The new procedure that has been developed mostly concern risk in all activities in the
project. This is because, an unexpected problem, which means risk, leads to work
quality, high cost, and delay problem. Because of that, the new procedure has been
developed tries to breakdown the project into individual activities because each activity
nature is unique, at the same time; it is able to determine each activity deeply and

completely.

As a result, the new procedure was developed which contains some changing points

which are;

» Work Breakdown Structure — This helps planner to classify tasks into significant
group that this will benefit for prioritising step of work.

> Risk Analysis — This is very important for project planning which it can reduce or
avoid the risks that might take place during the project.

> Developing outsources decision-making process and outsources selection
process — This assist the firm to analyse and make the decision systematically
based on QCD aspects through the information of project requirement and the
experience of concern members. At the same time, it also helps the firm to

select an appropriate vendor or supplier.
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» Schedule control — In order to make the implementation following the plan,
project control is required. In the process of schedule control, the assigned
checker plays an important role by monitoring the project progress in terms of
quality, cost, and activity duration following the milestone defined by project
planner.

> Project Assessment — This is a final step for checking and assessing an overall

of project in terms of quality and cost before deliverable.
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Figure 6-1 Old process for project planning



1. Initial period

Project Start
Project Study

; L] .
Work Breakdown Structure

i

Risk Analysis

Activity Sequencing

2. Preparation period

Dut-Sourcing ol
In-Sourcing?

In-Sourcing
{In-house)

Selective Outsourcing
{LaborEquipmentMatenal)

Outsource Selection }—— — {Material) — —

Activity Resource Planning

| Aclivity Duration Estimation |

Cost Estimation

Schedule Development

Master Plan

Project Execution
Schedule Control

Project Assessment

3. Implementation period

|
Project Deliverable
Project End

4. Deliverable period

Figure 6-2 New process for project planning

2. Developing outsources decision making process

106

In the past, the consideration of making in-house or outsource is decided by

CEO based on individual experience. This causes the mistake in some decisions

which lack of incomplete information. Hence, to develop this process, process

flow for making decision has been adopted which it contains the guidance and

essential factors needed for consideration. Regarding to developed process

flow, most of activities can be decided to make in-house or outsource by project

planner or project team, while CEO is only responsible for final review and

approval.
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3. Enhancing outsources selection process

In the current process of outsource selection process, cost or expense tend to
be a key factor for consideration. However, when the research has been studied
through literature review and investigation from real problem, it points out that
Quality, Cost, and Delivery (QCD) are three key aspects that influence all
activities in any project. Nevertheless, the important of each aspect may not be
equal in each activity. This means that cost is not a major factor for all tasks as
the firm used to be familiar. Thus, weighting relating aspects in each activity was
applied for developing a new process of outsources selection.

Indeed, there are various weighting methods have been widely adapted for
outsource selection. However, they are different because each method has
limitations under different situations. Thus, researcher utilised Internal Factor
Evaluation or IFE method, which is weighting method for evaluating weaknesses
and strengths of the company, for evaluate outsource. It is because this method
is a systematic analysis. On the other hand, it can benchmark supplier's
performance and building the suitable supplier selection mechanism, which
should be better than choosing suppliers based on accumulated experience in
not effective and reasonable.

Besides, in the process of improvement, the researcher has developed the
channel to communicate to sub-contractors and suppliers by distributing the
requirements via e-mail and telephone to both existing outsources and new one
who are interesting. This helps the company to obtain various outsourcers that
can increase the number of candidate and choose the best one who has
portfolio, which is suitable with the requirements of the project. In addition, the
method of bidding and a new contract agreement using for outsource are

proposed.
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After the new methodology for dealing with a small-sized building construction project
has been developed as the proposed objective of this research. To verify an
effectiveness of new approach, the researcher simulated this new process for decision
in making in-house or outsources with the six projects in the past which most of them
has delay problem. As a result, a new process can totally identify which task is going to
make in-house or outsource, at the same time, it also correlate with problems occurring

in the project.

Furthermore, in order to examine the outsource selection process developed; one
previous project (Technology Kanchanaphisek project, 2012) was simulated in the
processes which have a problem relating inefficient vendors. As a result, the vendors
that were previously chosen by old method are different from vendors which are

selected by using the new process.

To sum up, based on the simulation in 6 previous project or 184 activities, it shows the
different decision making of in-source or outsource around 16%, while 15% of activities
are needed to review the new outsource or suppliers. This clearly points out the mistake

of old outsource selection process in the issues that were not considered.

In addition, to verify the effectiveness of a new procedure for a small building
construction project management that have been developed in this research, a
researcher applies it into a new project named “DG Municipal office building” since the
step of project planning until project deliverable. This project is going to start at the last
quarter in 2012 and expected to finish in the first quarter in 2014 (14 months). As a
result, this project can be finished early than plan and delivered on time under the
satisfied quality. Also, it gains profit from this project over 4.5 million or around 25%.
Higher profit is caused by cost saving from; (1) material cost is lower than plan, (2) daily
wage is lower than expectation regarding to shorter working time of some in-house

activity.
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6.2 Recommendations

1. Nature of work study
Studying a nature of work in each activity is very useful. At the same time, its
result can help the firm to have more understanding in its own business.
However, different project means dissimilar nature of work. Thus, using this
method should be determined under specific of work and situation.

2. An application of weighting activity based on QCD
QCD weighting activity adapted in the research is designed for specific
construction project based on individual project characteristic. In order to use
this method in other construction project. It is recommended to adjust the QCD
score by weighting relating aspects in each activity in order to suit for situation
and nature of each work. This should be more useful for other kind of
construction for using this method in their consideration.

3. Skill improvement and Multi-skilled labour
Based on problem analysis, lack of skill of company’s employee is a second
problem causing project delay. Thus, skill improvement of employees is
required. Firstly, the company plan to enhance employee capability by training
in specific job, while on the job training will be doing parallel. After that, when an
employees expert in their tasks, developing labour ability by supporting work
rotation, is likely to enhance the flexibility of work and cost reduction in the
future.

4. Historical outsource data record
Performance of all vendors and suppliers who have been dealt with the firm
should be recorded in the system as individual historical data. The historical
data of each vendors or suppliers will be reached when they are considered in a

new project.
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5. Coding system for building materials and suppliers

This will benefit for tracking in terms of price comparison, supplier, standard
price, quality of material or vendor, and so on. This information can be used for

selecting consideration.

6. MS project application

To develop the effectiveness of project planning, using Microsoft Project is likely
to give benefit for the firm. The advantages that can obtain from using MS
project are;

® Reducing time for project planning

® |mproving cost estimation

® Better project control and monitor

® Be able to tracking

® Optimizing time
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APPENDIX B

AN EXAMPLE OF VENDER LISTS
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