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ABSTRACT

Total quality management in construction ensures quality and productivity. It was
basically a way of thinking about the concept, visualization and achievement of goals.
TQM was a concept in which organizations, processes and people are interwoven in
the correct format so that right things were done rightly at the correct time. TQM gave
emphasis on innovation and adaptation of new technology to improve quality. The
aim was to improve an organization’s ability to deliver quality to its customers on a
continuously improving basis. The data were collected by observations on site,
documents review and interviews session. The results that can be gained by the
supervision was improvised the project with the references from the master work
program and how its helps to the completion of project. And also, the issue and
problems while carried out inspections and confronts with workers and suppliers can
be solved by referred the TQM. Those problems occur and the TQM gave the solution
on how to fix it. All those things were important to ensured the QA and QC aspects in
the TQM achieved the target for the project.
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CHAPTER 1 :INTRODUCTION

Total quality management (TQM) was a theory of management the purpose of which
is to improve an organization’s ability to deliver quality to its customers on a
continuously improving basis.(Biggar, J L.American Association of Cost Engineers."
Transactions of the American Association of Cost Engineers” by Morgan town, 1990).
There were several differences between TQM and a traditional management system.
TQM was a process-oriented as opposed to a result-oriented approach, and
prioritizes quality, flexibility and services rather than cost and technical
efficiency(Michael F. Matthews; and Satyanarayana N. Kalidindi. “Journal of

Construction Engineering and Management”,June 1985)

TQM involved a more horizontal organizational structure rather than
the traditional vertical management structure. The emergence of total quality
management (TQM) applications in the construction industry was a significant
finding of the interviews.(James L. Burati, Jr,Michael F. Matthews and Satyanarayana
N. Kalidindi,”Quality Management in Construction Industry” June 1991). The results
indicate that substantial improvements in meeting quality requirements can be
achieved by the use of TQM in the construction industry.(James L. Burati, Jr,June
1985). Implementation techniques and attributes of effective quality-management
systems were identified and categorized.(James L. Burati, Jr,Michael F. Matthews and
Satyanarayana N. Kalidindi,”Quality Management in Construction Industry” June
1991)

The testing and inspections were scattered throughout the contract’s specification.
To develop a firm plan, the testing and inspections can be combined into a new
division of the specs.(James J. OBrien Springer,” Construction Inspection
Handbook”, Apr 1997). The quality management were divided into 2 section. The
Quality of Assurance(QA) and Quality of Control(QC).QA was all planned and
systematic actions necessary to provide adequate confidence that a structure, system

or components will perform satisfactorily and conform with project
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requirements(James J. O'Brien Springer,” Construction Inspection Handbook™, Apr
1997).

Meanwhile, QC was specific procedures involved in quality assurance process.
To determining if a project is just constructed completely and correctly, quality
assurance and quality control are both essential to enforcing safety standards on a
project. In particular, QA will test equipment, materials and processes to help
safeguard against any major hazards.(Biggar, J L.American Association of Cost
Engineers." Transactions of the American Association of Cost Engineers” by Morgan
town, 1990) Proper quality assurance should also involve comprehensive training for
workers to further mitigate construction risks(James J. OBrien Springer,”

Construction Inspection Handbook™, Apr 1997)

The advantages of Total Quality Management were cost reduction. When
applied consistently over time, TQM can reduce costs reductions throughout

organization, Since these cost reductions flow straight through to bottom-line
profits without any additional costs being incurred, there can be a startling increase
in profitability. Next, the defect reduction. TQM has a strong emphasis on
improving quality within a process, rather than inspecting quality into a process
and not only reduces the time needed to fix errors but make it less necessary to
employ company(Jerald L. Rounds, M. ASCE; and Nai-Yuan Chi,”Total Quality

Management for Construction”,June 1985)

Last but not least, the advantages was client’s satisfaction. Since the company
has better products and services, and its interactions with client are relatively
error-free, there should be fewer customer complaints. Fewer complaints may also
mean that the resources devoted to client service can be reduced.A project’s end
quality means way more than personal pride. Poor quality means delays, rework
and cost overruns, not to mention the potential to damage the company’s reputation
and legal disputes. With a comprehensive quality plan with the right processes and
tools to measure it, the project is more likely to be successful..(Jerald L. Rounds, M.

ASCE:; and Nai-Yuan Chi,”Total Quality Management for Construction”,June 1985)
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1.1 OBJECTIVES

1.

To investigate on the concept of Total Quality Management(TQM) that lead to

the completion of the project work as following master work programme.

To analyse the important aspects of construction supervision which are Total

Quality Management(TQM) by using specific methods of working on project.

To determine the problems when on supervision with used of Total Quality
Management(TQM)

11



1.2 SCOPE OF STUDY

The study case is carried out at built-up school in Bandar Putra, Kulai, Johor. The
study are focusing on how to make sure the Total Quality Management (TQM)
aspects define the main areas that must be considered when undertaking project work
as it were the essentials to achieve project success. Supervision are need to ensure the
project get done by its time frame and work done smoothly. Key to construction work
development was the Total Quality Management(TQM) aspects as these influence and
constrain how and when works were to proceed and to be undertaken. The method use
to oversight the Total Quality Management(TQM) aspects, construction supervision
can formed a Quality Plan Project as there also include the machineries and materials

that need to monitor as well.

12



1.3 RESEARCH METHOD

The data were collected by using 3 method that were:
® OBSERVATION

The observation were more focusing on how the inspection of structure was
carried out and how supervision work was conduct. The inspection of structure
are usually takes 30 minutes and the head supervisor will be assist by site
engineer while carried out the inspection works. The observation on inspection

were all collect by snapping pictures and also by writing the notes.

® DOCUMENTS REVIEW

Construction drawing and progress report were used to help me collect the data
and also learn how to understand plan project. The structure plan project were
hold by the engineer and also supervisor while doing inspection. All detail and
specification must be follow as the contractor have been given the detail
guideline of structure including the measurement of materials by the architecture
and designer. The architect of the client have produce the structure design so that

all the contractors have to do are just following the guideline.

13



Figure 1 : The documents and plan of SMK Bandar Putra 2

® INTERVIEWS

The interviews were involved the site engineer, site supervision and contractors
on site. The engineer on site was Encik Amirul who in-charged for the site task
and inspection regarding the project. All schedule were updated and hands off by
site engineer. The site engineer were very particular and experienced in the
project. The problems and solution were settled down by the engineer before its
got critical issued then submitted to management to be checked. Many of the
question were answered by site engineer. It helped to understand the method and

problem solving in the project.
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Figure 2 : The inspection and observation on SMK Bandar Putra 2
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2.0 COMPANY BACKGROUND

/\
JKR

JOHOR

<4

Jabatan Kerja Raya was established in 1972 with Major J.F.A. McNair as
the first head of the organization. JKR is the federal government department in
Malaysia under Ministry of Works Malaysia. This department responsible for
construction and maintenance of public infrastructure. In addition, JKR's main
objective is to deliver projects that have good quality, time and cost. JKR is
committed to producing quality products that meet the satisfaction of its customers

based on the best practices of professionalism.

In JKR Kulai, the company have to ensure that public utilities development
and infrastructure projects can be completed within a reasonable time frame, at the

desired quality and in line with socioeconomic needs.

Specifically, JKR has their own mission and vision that has to be achieve.
JKR's vision is to be a world-class service provider and center of excellence in asset
management, project management and engineering for the country's infrastructure
development based on creative and innovative human capital as well as the latest

technology.

Other than vision, the mission also need to be achieve as well as they need
to contribute to national unity. They will helping clients realize their policy goals and
delivering services through collaboration as strategic partners. And also, JKR

standardize their processes and systems to provide consistent service outcomes. They

16



will provide effective and innovative asset management and project management

services including strengthening existing engineering competencies.

They also need to develop human capital and new competencies as well as
prioritize integrity in providing services. Last but not least, JKR is able to contribute
to the development of the country by establishing harmonious relations with the
community. Also, JKR does put responsibility towards the environment in providing

services.

17



2.1 LIST OF COMPLETED PROJECT

Table 1
PROJECT OWNER CONTRACT ACTUAL TIME
DESCRIPTION VALUE COMPLETED
Build and construct KPM RM799,795.00 3/7/2014
School structure at
SRJK TAMIL
Kulai Besar.
Constructed project JKR RM730,000.00 28/6/2013

of multipurpose hall
at FELDA Bukit

Permai,Kulaijaya.

Construction project MAIJ
of Kampung Murni
Jaya Mosque,

Kulaijaya .

RM1,681,866.80 19/7/2013

18
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Figure 3.1 : The completed hall FELDA Bukit Permai , Kulaijaya
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Figure 3.1 : The completed of Kampung Murni Jaya Mosque, Kulaijaya
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2.1 LIST OF ONGOING PROJECT

JKR has currently only on one project as shown in table 2

Table 2
PROJECT OWNER CONTRACT CONTRACT
DESCRIPTION VALUE (RM) START DATE
The redevelopment JKR 46,246,997.88 3/5/2018

of build up the new
secondary school
of SMK Bandar
Putra 2, Kulai

Johor.

20
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Figure 4 : SMK Bandar Putra 2
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2.2 ORGANIZATION CHART

As shown in the figure 1, organization chart of JKR(D) Kulai on 2019 is led by a
district engineer, Mr Mohd Hanif Bin Abdullah. And there are 3 engineering units
consisting of facilities unit, road unit and building unit under the jurisdiction of
district engineer. However, for this new school construction project it is under
observation of the building unit. The building unit is headed by the building's civil
engineer, Puan Wan Hasmida Bte Wan Hassan. He was assigned to monitor and audit

the contractor's work on the school's construction site.

JURUTERA
DAERAH

MOHD HANIF BIN
ABDULLAH

JURUTERA AWAM

WAN HASMIDA BTE
WAN HASSAN

SENGGARA
BANGUNAN

PERSIAPAN

PELAN

PROJEK

Figure 5 : The organization chart of JKR (D) Kulai
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The chart on figure 1 above is the building unit that was conducted the school project
of SMK Bandar Putra 2 in Kulai, Johor. In the chart there were the scope of work in
building department or unit accordingly. Which stated there were plan, project,
preparation and arrangement and, building maintenance. All the branches or

department were had specific task for structure also roads and facilities.

For building maintenance, they were focusing on how to maintain all the building
and structure that were constructed or handled by JKR. The maintenance works were
carried out by the contractor of JKR and supervisor in charged for the maintenance
works. The clients were complained for the damages or problem that involved
structures that may lead to danger or exposed to uncomfortable condition for the
clients uses. The inspections and checking were carried out to investigate and
searched the problems. For example,the building had a damaged roof in certain area.
The roof was torn off by the storm and may fell down. So the roof fixed and replaced

it with the new roof.

Next, the preparation focused to calculate the cost of the government project that
handled by JKR matched the value and expenses that JKR received from a single
project were fair and specific and also fulfill the characteristics of public
accountability. The services that were conducted by this department was more to act
as adviser that related with economy construction cost, prepared plan cost and
conducted checking on primary cost for designation and construction. This
department also prepared the document tender and valued material and labor cost that
included in the tender of a project as cost prime and temporary cost. This department
will summarized and made a report of the project for the process to start the initial

step on contractor to handle the project.

Last but not least the plan and project. Both of the item were carried out by the
department of building in JKR. This department carried out the construction projects

for Special Building or Government Quarters that funded by Government of State or

23



Federal. This also including the building that involved with State Agency and federal
for public uses. Such as schools and government offices where the cost was funded by
federal allocation. Not to forget, the roadside and bridge were also monitored by this
department. The pavement and the landscaping on the roads were handled by this

department that involved structuring, maintaining and cleaning works.

24
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CHAPTER 3 : CASE STUDY

L]

Figure 6 : The drawing plan of SMK Bandar Putra 2

The case study is a development project of SMK Bandar Putra 2 located in
Bandar Putra, Daerah Kulai, Johor. This project area are surrounded by residential
area and located next to SJIK (C) Pei Cheng. The project area is 9.34 acres and
specifically 3.78 hectares. The date of completion of this project was on 30t
September 2020 . The cost of this project is RM46,246,997.88. JKR JOHOR was the
Project Director of this project and being handle by District Engineer JKR (D)
KULALI as Deputy Chief Executive Officer. Figures below shows the location, key
and site plan of SMK Bandar Putra 2.

26
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IDAK DALAM SKALA
Figure 7.1 : The location plan of SMK Bandar Putra 2

Figure 7.2 : The location plan of SMK Bandar Putra 2
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The red line mark was the area of the the school project. As shown above, the
project had constructed the structure progressively and still keep on build up. The
arrangement of the building were properly arranged and placed strategically. The
school also located near to the main road and highway. The function of the main road

was made the delivery of construction material more easier and smoothly moved.
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Figure 7.4 : The key plan of SMK Bandar Putra 2
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Figure 7.5 : The site plan of SMK Bandar Putra 2

However, the project still needs 68% to complete. As can be seen,the cost of of
this project were influenced by the construction materials. This is because, this project
is an IBS project where 70% of the material used on structure are IBS materials. The
cost also affected by the numbers of building section. The more building were
constructed so the cost will be increased . The cost of the temporary structure also
take part on preliminaries cost for site preparation and earthwork. The table 3 shows
the description of project on SMK Bandar Putra 2.

29



Table 3 : The description of work progress SMK Bandar Putra 2

NO TASK NAME COST DURATION

1. | SCHOOL PROJECT OF SMK | RM43,629.24328 | 601 DAYS
BANDAR PUTRA 2

2. | INITIAL WORKS o RM1,644,150.00 | 600 DAYS
(PRELIMINARIES )

3. | PILING WORK RM3,327,202.00 | 120 DAYS

4. | STRUCTURING WORKS RM23,371,383.80 | 400 DAYS

5. | WORKS AROUND BUILDINGS | RM4,067,544.77 | 524 DAYS

6. | ENVIRONMENTAL RM69,800.00 | 541 DAYS
PROTECTION WORKS

7. | MECHANICAL AND RM7,476,770.00 | 500 DAYS
ELECTRICAL WORKS

8. | PRIME COST WORKS RM7,476,770.00 | 500 DAYS

9. | TEMPORARY COST WORKS RM7,476,770.00 | 500 DAYS

30



3.1 OBJECTIVES

How the roles of the construction supervision may lead to completion of the
project. The site supervisor main duty was provided by the schedule of the workers
and assign task to construction labourer. Site supervision liaise with the contractor,
manager and others,ensuring that all parties remain on task given without delay or left
off. Also not to forget the project development on every parts being monitored so the
project can be done by the time frame stated. The proper method and effective work
management were the important aspect in ensured project success. In this terms, the
supervision had to manage the project effectively and make sure if there any problems

occur were solved without affected the completion of the project.

As building projects get larger and more complex, clients were also increasingly
demanding higher standards for their delivery. Total quality management (TQM) has
been recognized as a successful management philosophy in the construction industries.
TQM can likewise be embraced in the construction industry to help raise quality and
productivity. The benefits experienced include reduction in quality costs, better
employee job satisfaction because they did not need to attend for defects and client
complaints, recognition by clients, work carried out correctly right from the start,
subcontractors with proper quality management systems, and closer relationships with
subcontractors and suppliers. TQM performance measures were also reflected through
top management commitment, customer involvement and satisfaction, employee
involvement and empowerment, customer—supplier relationships, and process

improvement and management.

TQM were controlled by 2 variables and it needs properly monitored and
followed to achieve the completion of the project. It were Quality of Assurance(QA)
and Quality of Control(QC). According to Building Professionals, QA is, “The
planned and systematic activities implemented in a quality system so that quality
requirements for a product or service will be fulfilled”. QA services are primarily

used by owners, owner’s representatives and developers to evaluate how likely a
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contractor is achieving specified conditions and design standards. Quality assurance is
either measured before a project begins or while a building is undergoing

construction.

Whereas quality assurance was process focused on quality control as product
oriented. Quality of Control looks into the final product and determines whether it has
been built or implemented correctly. Designers defines QC as the part of quality
management that ensures products and service comply with requirements. It was a
work method that facilitates the measurement of the quality characteristics of a unit,
compares them with the established standards, and analyzed the differences between
the results obtained and the desired results to make decisions which will correct any
differences. While QA ensures all the processes are following standards, QC is the
final quality check of the result and is conducted after the product has been

completed.

This is how Quality Assurance and Quality Control were measured? As quality
control and quality assurance were also measured in distinct ways and by different
management and advised by supervisor. Management will measure QA more
diligently than others, while some may not even want to measure it at all, especially if
requirements and were used by contractors to ensure their work achieves the
designers’ specifications. Quality control may even include activities like qualifying
subcontractors, reviewing subs’ bids and submittals and providing through
supervision. This concepts of management helps ensured the completion of the project

as following the master work programme in Total Quality Management.

The TQM was have been managed by the management to be handled. All the
documents and materials were compliance. The TQM must be inspects and checked.
The managements and the supervisor get the advice on the project briefing.
Supervision made a schedule for proper handling in activity on site. The workers
followed the task given by the management. All the requirements were labeled and
draft through the process in getting the tender on the project. The specifications of the
cost on material and labour also the machineries need to be set on the tender. The
method used in carried out also shown and recorded by the workmanship on work

area. The rules and regulation were followed on getting the completion of the project.

32



Bulan Septambec 2018 )

4 Q] Z 10

| _JiBackhoe A 335

[ 't-r.wnov 3 1

Hydraulic Pile 21 K 2 2
Sltorry Concrete, ¥ iy

Bulan Oktober 2018

1|Bac -
2Excavator

3| Hydraulic Pite
alCrane )
Sltorry Concrete.

Bulan Novembar 201

1 Backhoe
2iExcavator
Hydraulic Pi
alCra SBFAL
=l

Figure 8.1 : The schedule of machineries on SMK Bandar Putra 2
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3.2 OBJECTIVES

There were specific methods of working on project in Total Quality
Management(TQM). First and foremost, supervisor translate the plans, organizing the
equipment and manpower necessary to complete the project. The RFI plans are the
guidelines when comes to inspection works. RFI means Request for Inspection to act
as the partnering tool to eliminate the need for costly corrective measures while
carried out inspection works. All the measurement and detail were in the RFI. Its the
duty for supervisor to make sure the specification and detail were followed and make
sure the labour or workers done it correctly. Another RFI plans is Request For
Information that give information to the management if there was any issue involving
design issue from architecture or notice for defect issue on structure of a project. It
works as the report for an inspection that carried out before. So, the management had

to take an action for the problems or issue stated in the Request For Information.

Figure 9.1 : The Request for Inspection (RFI) on SMK Bandar Putra 2
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Figure 9.2 : The Request for Information (RFI) on SMK Bandar Putra 2
(Source : CPM of JKR(D) KULAI)

Other than that, the supervision also responsible for maintaining safety and
quality standards , as well as keeping detailed records of construction site activities.
The task and activities that have been carried out recorded in the site diary. The site
diary is a document where supervisor initially records any occurrences on site. Its also
acts as the quick referencing of the on going project. For safety aspects and to
maintain the safety, supervisor proposed and handle the site regulation towards the
workers and management itself and follow the terms to ensure the safe and smooth
work goes. As an example, supervisor can put on fine for unsafe condition or acts that

occur in the site such as workers did not appeal PPE while carry on task or activity.
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Figure 10 : The site diary of SMK Bandar Putra 2

To make sure the quality, time, cost and scope of the project were achieved by
supervisor, they monitored the work progress of project by using the CPM. The
development of the project were being constructed according to the Constructed Path
Method (CPM) prepared by contractor so that the project were on their own schedule
to be develop. Figure 4 shows the CPM work progress on SMK Bandar Putra 2.
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' ] 1.3.1.2 C1.b. Bilik Guru dan Laluan Berbumbung (3 TRMsS¢ 3.237... 400 days Thu 11/8/18 Wed 6/17/20 0% 0% FS-380days  9FS-430 days,61FS-21
) w 1.3.1.3 C1,C Blok Bilik Darjah - 4 Tingkat RMS) 5/2,168... 460 days Wed 9/26/18 Wed 7/29/20 0% 0% 8FS-430days  10FS-450days |
0 ] 1.3.1.4 C.1.d Blok Makmal/Bengke! - 4 Tingkat RMS .5/2583.., 460 days Wed 10/10/1 Wed 8/12/20 0% 0% 9FS-450 days uF&mm,uF#
1 w 1.3.1.5 C.1,e Blok Pusat Sumber (3 Tingkat) RMIST ..,802... 400 days Tue 1/8/19 Wed 8/12/20 0% 0% 10FS-400 days  12FS-355 days
2 ” 1.3.1.6 C. 1.1, Tangga dan laluan Sambungan Ruy Firld.67 360 days Thu 3/14/19 Wed 8/19/20 0% 0% 11FS-355days  13FS-300days
3 » 1.3.1.7C.1.g. Tangga Luar RM167.- 4488 300 days Wed 6/12/19 Wed 8/19/20 0% 0% 12F5-300 days  14FS-300 days, 21FS-
1 o, 1.3.2C2, Dewan Serbaguna RM2,—347... 300 days Wed 6/12/19 Wed 8/19/20 0% 0% 19FS-300 days  1SFS-300days |
5 ] 1.3.3C3. Kantin RM87 299.30 300 days Wed 6/12/19 Wed 8/19/20 0% 0% 14FS-300 days  16FS-300 days, 63FS-
6 ] 1.3.4 C4, Surau M RE..,8.37 250 days Wed 6/12/19 Wed 6/10/20 0% 0% 15FS-300 days  24FS-60 days
7 " 1.4 ITEM D, KERJA SEKITAR BANGUNAN DAN BANGUNAN AMLY ThAT? Sldays ThuS/3/18  Wed 6/10/20 2% ™%
SOKONGAN

8 w 1.4.1 EXTERNAL WORKS RA(WI3 86 Sldays ThuS/3/18  Wed /1020 3% %
9 [} 1,4.1.1 D1, Site Prepareration & Earthworks RMo Bi1018... 120 days Thu 5/3/18  Wed 10/24/18 13% 3% 25,74F5-60 days
0 w 1,4.1.2.02, External Water Reticulation RMJ3 ., 1269 90 days Mon 5/27/19 Sun 10/6/19 0% 0% FS-T0days  22FS-50 days
1 [} 1.4,1,3 D3, Sewerage RAM Weo,72 90days Thu4/25/19 Thu9/5/19 0% 0% 13FS-330 days  20FS-70 days
2 ] 1.4.1.4 D4, Surface Water Drainage RMN2\IS1.89 90 days Mon 5/27/19 Sun 10/6/19 0% 0% 0FS5-90days 23

Task SONSRIBSIEE  Inactive Task Start-only L

Sphit Inactive Milestone Finish-only ]

Figure 11 : The CPM of work progress SMK Bandar Putra 2.

(Source : CPM of JKR(D) KULAI)

Contractor following the CPM to make sure the work development were in the time

frame as scheduled. The coding of the every task were different as every task were

programmed automatically in the CPM. For supervision works, the CPM helps to

ensure the TQM achieved the target. Therefore, that were the important aspects that

ensured the completion of project by the supervisor and achieved TQM target

acquired in the project. The CPM also known as the Master Work Programme that

helps to the completion of the project.
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3.3 OBJECTIVES

The problem that occur when supervision works carried out was schedule
arrangement for the workers sometimes were not followed properly. The handling of
workers communication also was the main problem in the schedule of work for the
workers. A few of the workers were not following the rules and schedule of work
even though the brief task have been given by the construction supervisor. They were
on purposely disobey the instruction and tried to do the task in simplest way
according to their own way. And most of the things that they done was not really
following the specification detail that have given by the main contractor. This affected
the TQM aspect and project due date and also regarding the safety of work that been

carried out.

So, supervisor took the action very strictly and followed the rules and regulation
on site project. Supervisor explain the affects to the workers so that they will not
made the same mistake which can caused the delay of the project to be done. And also,
that can occur hazard and unsafe acts while carried out task. Once a week the site
supervisor and site safety officer will conduct a briefing or called “toolbox™ for the

workers.

Figure 12 : The toolbox or brief by site safety officer at SMK Bandar Putra 2
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If the workers still disobeyed the instruction of task, the NCR will be given
towards the workers. The NCR is the document or record of non-compliance activity
done by the workers when involved the safety aspects on site project. Not just the
safety of workers, the defects of the building structure such as honey comb or the
issue of non-approval delivery order of construction material caused the the NCR
imposed. The NCR also divided by 2 section that were major and minor error. The
NCR was imposed by the management towards the contractor. Figure 5 shows the

example of Non-compliance Record.

Figure 13 : The NCR of work progress SMK Bandar Putra 2.

(Source : Courtesy of JKR(D) KULAI)
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Figure 15 : The NCR of work progress SMK Bandar Putra 2.

(Source : Courtesy of JKR(D) KULAI)

Secondly, the problem for the construction supervisor was the inspection that
been carried out by the JKR. The most problems when the inspection carried out was
the cover of pile were not closed appropriately that can damaged the piles. Other than
that, cleanliness and housekeeping works were not being monitored on the inspected
area. The construction waste such as rusty nail, used wood and damaged form work.
The food waste such as food container was also the problem when inspection been

carried out.
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Figure 16 : The inspection on reinforment bar of the RC wall at Blok Makmal of
SMK Bandar Putra 2

So, thé supervisor gave instruction to the housckeeping team before the
inspection to make sure the cleanliness of the area. The housekeeping team prepared
the garbage bin at each construction sector. The construction waste moved to the
waste bins for construction materials. Next, the piles cover were sealed properly and
fixed. The conduit pipes were replaced with the new conduit pipe if those pipes broke
or damaged. The damaged of conduit pipes usually happen when concrete works been
carried out or the workers either step-on it or accidentally hit the conduit pipes when

work on the area. The conduit pipes were either electrical or water pipe for internal

uses on the building structure.
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CONCLUSIONS

In conclusions, the total quality management will give better control of processes
in construction sector and achieved the completion of project. TQM has been
recognized as a successful management philosophy in the manufacturing and service
industries likewise be embraced in the construction industry. It needs properly
monitored and followed to achieve the completion of the project by measured 2
aspects which were Quality of Assurance and Quality of Control. To improve overall
quality on a project, it’s essential to have both a quality assurance plan and a specific
set of standards for overall quality control. Even forming a dedicated QA team will
help to ensure a project’s results meet expected and needed quality.A project cost
overruns, not to mention the potential to damage your management’s reputation and
legal disputes. Next, the methods on supervisor used from TQM helps to make the
project completed successfully. The document and references was important in
supervision to achieve the target in project with following the TQM. Every single
documents have their functions and reduces the risk of delaying work in the project.
To avoid delay work, the CPM was used to make sure the project completed in its
time frame. Last but not least, in construction may lead occurs on problems such as
arranging schedule arrangement for the workers, safety of workers, the defects of the
building structure and the cleanliness of the area that need inspections. Either the rules
and regulation from the management and the imposed NCR made the problems can be
solved smoothly by the construction supervisor. TQM is a proven method for
implementing a quality conscious culture across all the vertical and horizontal layers
of the management and helps the construction supervision works on achieved

completion of project.

42



REFERENCES

® Low Sui Pheng and Jasmine Ann Teo,“Journal of Management in

Engineering” Vol. 20, Issue 1 (January 2004).

® Jerald L. Rounds, M. ASCE; and Nai-Yuan Chi, ”Journal of Construction

Engineering and Management “, Vol. 111, Issue 2 (June 1985)

® James L. Burati, Jr., Member, ASCE; Michael F. Matthews;
and Satyanarayana N. Kalidindi,”Journal of Construction Engineering and
Management”, Vol. 117, Issue 2 (1985)

® Biggar, J L.American Association of Cost Engineers." Transactions of the

American Association of Cost Engineers” by Morgan town, (1990)

® Michael F. Matthews; and Satyanarayana N. Kalidindi. “Journal of

Construction Engineering and Management”,(June 1985)

® James L. Burati, Jr,Michael F. Matthews and Satyanarayana N.
Kalidindi,”Quality Management in Construction Industry”( June 1991)

® James J. O'Brien Springer,” Construction Inspection Handbook”, (Apr
1997.)

® Jerald L. Rounds, M. ASCE; and Nai-Yuan Chi,”Total Quality Management
for Construction”,(June 1985)

43



