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ABSTRACT

Productivity of the construction activities has strong influence towards
achieving the timely completion of a project. It can assist in developing more
practical project schedule for construction projects. However, despite of JKR
experience in delivering construction projects for decades, the department still does
not have any records on productivity rates of construction activities even though it
has more than adequate data to develop such guideline. This situation has motivated
the study to determine the productivity on concrete work for JKR building projects to
be undertaken. Apart from that, factors affecting productivity rate of concreting work
and problems faced during concreting were aso identified using questionnaire
survey method. In determining the productivity rate of concreting, a work study
method has been conducted. The concrete pouring time for structures of columns,
beams, beam and slabs were collected from building construction projects of less
than four storeys height. The findings of the analysis on the questionnaire survey
indicates the three most influencing factors affecting productivity rate of concreting
work are weather, schedule not well planned and dispute between structural and
architectural drawings. Asfor the problem faced during concreting work, category of
Management Factors (poor planning by the contractor, contractor and subcontractor
not performing) ranked at the top. The concrete pouring data were analysed using
single regression anaysis. From this analysis, regression model on relationship
between duration and volume of concrete pours observed has been developed. It is
hope that the findings of this study can be used to assist JKR in developing a
comprehensive scheduling guideline for the benefit of the department in executing
government building projects.
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ABSTRAK

Produktiviti aktiviti pembinaan mempunya pengaruh besar terhadap masa
penyiapan sesuatu projek pembinaan. la boleh membantu dalam membangunkan
penjadualan projek pembinaan yang lebih praktikal. Walaupun JKR mempunyai
pengalaman dalam pembinaan projek sgak seabad yang lalu, jabatan ini masih tidak
mempunyai rekod kadar produktiviti sesuatu aktiviti pembinaan sedangkan data yang
banyak mudah diperolehi untuk membangunkan garispanduan penjadualan. Situasi
ini menyebabkan kajian untuk menentukan produktiviti kerja konkrit untuk projek
bangunan yang dikendalikan dilaksanakan. Selain daripada itu, kajian ini juga
mengenalpasti faktor-faktor yang mempengaruhi kadar produktiviti kerja konkrit dan
masalah-masalah yang dihadapi semasa kerja konkrit dijalankan menggunakan
kaedah kajian borang soalselidik. Bagi menentukan kadar produktiviti kerja konkrit,
kaedah ‘work study’ telah digunakan. Masa penuangan konkrit kepada struktur tiang,
rasuk serta rasuk dan papak di rekod daripada tapak projek bangunan yang
mempunyai ketinggian kurang daripada empat tingkat. Keputusan daripada analisa
borang soa selidik mendapati tiga faktor utama yang mempengaruhi kadar
produktiviti kerja konkrit ialah cuaca, jadual kerja yang tidak dirancang dengan baik
dan percanggahan antara lukisan struktur dan lukisan arkitek. Bagi masalah yang
dihadapi semasa kerja konkrit dijalankan adalah kategori Faktor Pengurusan
(perancangan lemah oleh kontraktor, kontraktor dan subkontraktor tidak
menunjukkan prestas yang baik). Data daripada penuangan konkrit dianalisa
menggunakan kaedah Analisis Regresi yang telah membangunkan satu model regresi
yang boleh digunakan oleh JKR dalam membangunkan garispanduan penjadualan
kerja yang boleh memberi faedah kepada jabatan dalam pelaksanaan projek-projek
bangunan kerajaan.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Time, cost and quality are the three factors that determine the success or
failure of a construction project (Hoffman et al., 2007). Repeated delays and cost
overruns are the characteristic of the construction industry (Kaming et al., 1997). In
order to minimize delays and cost overruns, project team should be practicing project
management tool in managing their projects. Project scheduling is one of the
important tools in project time and cost management. It is to be used by the project

team members for a constant controlling and monitoring of project performance.

To develop a project schedule, among the essential data needed is the
productivity rate of an individual activity. In the construction industry, productivity
has always been very difficult to measure and control (Motwani et al., 1995).
Productivity rates rank amongst the most essential data needed in the study of
construction productivity. It is crucia to determine the direct relationships between
the accuracy of productivity rates and subjects such as estimating, cost control,
scheduling, and resource management (Herbsman and Ellis, 1990). The intermediate
step between establishing the work to be performed for a construction project and
establishing the cost of performing that work is by having an accurate evaluation of
productivity (Adrian, 1993). Many studies have been done by researchers on
productivity in construction industry and the factors affecting it. Herbsman and Ellis
(1990) have classified the critical success factors affecting construction productivity

as technologica and organizational influence factors.



In the construction industry today, concrete is one of the most popular
building material being used (Arioz et al., 2005). Concreting process consist of
concrete mixing, transporting and placing. By determining the productivity rate of
concrete work, project performance can constantly be controlled, monitored and

improved.

1.2 Problem Statement

JKR has been in existence since 1872 and thousands of building projects has
been supervised by JKR but sad to mention that there is no data on productivity rates
of works being recorded and analyzed for project controlling, monitoring and
scheduling purposes. Currently JKR has no guidelines and data on productivity rates
of construction activity works to evaluate and approve a project work schedule
submitted by the appointed contractors which prepared the work schedule informally
based on past experience.

As a result, moving forward, Cawangan Projek Kompleks (PROKOM) JKR
Maaysia has a task to develop a template work schedule for building and road
projects to be used as a guideline by project manager and project team to plan,
monitor and control the timely execution of work. As part of developing this
template, collection of data on productivity of work is very useful to estimate activity
duration of each work to be performed as well as be able to accurately assess work

schedule submitted by contractors.

Since concreting work is one of the most important activities in JKR building
projects, this study is very beneficia to produce data on productivity rate of

concreting work for developing afine JKR guideline and work schedul e template.



1.3  Aimof the Study

The main aim of the study is to determine the factors affecting productivity
rate of concreting work and to develop a model to predict productivity rate of
concreting work in JKR building projects for project scheduling and controlling

pUrpOSES.

1.4  Objectives of the Study

The objectives of the study:

1. To determine the factors affecting the productivity rate of concreting
work in JKR building projects

2. To determine the problems faced during concreting work in JKR building
projects.

3. To develop a model of relationship between the duration and volume of
concrete pouring for beam, slab and column.

15  Scopeand Limitations of the Study

In conducting this study, there were limitations of the scope of this study to
ensure that it can be completed in the stipulated time. The data on questionnaire
survey conducted for the factors affecting productivity and problems faced on
concreting work were gathered from the targeted respondents from the from the
Engineers from Project Site, Engineers from the Design Office, Project Managers,
JKR Site Staff inclusive of Technical Assistants and the Technicians, Clerk of Works
from the Consultants’ firm and Site Supervisors from the Contractors’ firm and other
project site personnel who were located in the Klang Valley. These respondents
chosen for the sample of the study were those with experience in construction of JKR

building projects.



The data using the Work Study method were limited to concrete pouring for
column, beam and slab. These data were collected from JKR building project sites
located in the districts of Selangor namely JKR Petaling, JKR Klang, JKR Kuala
Langat, JKR Kuala Selangor and JKR Wilayah Persekutuan Kuala Lumpur. The
under construction buildings involves were limited to building which isless than four

storey of height.

As most of the building projects in JKR were using the conventional type of
construction method therefore this study was limited to the used of Ready Mixed
Concrete pouring activities and the method of placement is via crane and bucket.

The process of concreting work was based from the perspective of JKR.

Work Study method adopted for this study recorded the time taken when the
concrete pouring activities started where the fresh concrete was being poured out of
the truck mixer to the ready formwork. Finish time recorded was when the last pour

of concrete ended.

1.6  Brief Research Methodology

This study was implemented in four phases asillustrated in Figure 1.1 below.
Phase 1 of the study focused on the literature review and preliminary site
observation, followed by Phase 2 of data collection which consist of two methods,
the Work Study Method and the structured Questionnaire Survey. Data collected
were analysed in Phase 3 and as for the discussion and conclusion were in Phase 4.



Topic Selection
PHASE 1:
PRELIMINARY
STUDIES
Identify Objectives and Scope
Literature Review Preliminary Sits
« Journals 4
Observation
+ Books
Y
Work Study Method
PHASE 2: + Data on volume and duration of concrete pouring recorded on project
DATA site
COLLECTION ¢
Questionnaire Survey Forms
+« Distribution of Questionnaire Survey Forms to the Site Personnel
(JKR staff, contractors, consultants)
PHASE 3:
DATA ANALYSIS L
Analysis of Data
+«  Analysis using the Microsoft
Excel and SP5S version 18.0
PHASE 4 Discussion on Besults of
DISCUSSION Analysis
AND
CONCLUSION i
Recommendation and
Conclusion

Figure 1.1 : The Research Methodology



1.7  List of Chapters

This study consists of seven chapters. Chapter 1 is the introduction of the
study where the aim, objectives, scope and limitations and a brief of the research
methodology were discussed briefly. Chapter 2 and Chapter 3 were the literature
review of the study where in Chapter 2 was a general review on the topic of
productivity rate of concreting work and Chapter 3 was an overview of concreting

work processin JKR building projects.

In Chapter 4, detailed discussions on the research methodology were laid out
in a structured manner based on the objectives of the study. Chapter 5 presents the
data collection and analysis based on the methodologies used. All the data collected

were presented in this chapter.

Chapter 6 was developed for the discussion of the analysis and findings
presented in Chapter 5. In Chapter 7, the conclusion was presented based on the
objectives that have been achieved. The recommendation for future study was
suggested at the last paragraph of this chapter.



