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ABSTRACT

Issue of construction waste is getting serious in the recent years, The generation of waste in
~construction industry will soon affect to the environmental issue. The rate of the wastage level is
o féiatively high in Malaysia. The I;mthod of construction used in constructing a building is crucial as
B it can help to reduce the generation of material waste. In line with this, the study is carried out to
: _angiyse the types of construction waste in conventional method and prefabrication method and
"s'tigate the level of material wastage between conventional method and prefabrication method.
_'I‘he scope of this study mainly focuses on the contractor’s firm registered under Construction
..-..Industry Development Board (CIDB) located in Kuala Lumpur, This study is conducted by using
.. :-:'.'3':5_'_-'questi0nnaire survey. The data were obtaine& and analyse(; by using frequency analysis, average
index analysis and mean analysis. From the Study the .Etop ;chree types of material were analysed

~ which are timber formwork, congrete and steel reinforcement. According to the comparison of

"fis_f'astage level between conventional method and prefabrication method, the best method in

-.'ijfoducing less material waste is prefabrication method.
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CHAPTER1

INTRODUCTION

Background of the Study

Maiaysia, construction wastes have become a serious concern in recent years. The level of
iction waste is relatively high and estimated to exist in construction industry. Construction
¢ generated gives an adverse effect to the environment. Therefore, a suitable measure must be

'_-e_m_'_ied out to prevent the level of wastage keep going up.

“Malaysia is one of the single Iargést waste streams and yet despite a number of
fhment policy initiatives to address this iésue, sustainable resource and waste management on

emains a low priority for the majority of the contractors” (Begum et al., 2009).

As concern grows on the amount of wastes produced in the construction industry, choosing
':'e’if.'suitable type of construction method is one of the right ways to overcome the construction wastes.

| The type of construction method adopted in construction industry can reduce the growth of
maiférial wastage on site. Besides that, recycling of construcﬁon waste can be practiced in the

~Construction industry, In many situations, most of the construction waste can be recycled. For

A

example during the renovation works, most of the people will replace the old windows, doors or
frame to a new one. Replacing a new item mean the production of the old items as construction

waste. In this case, old windows, doors and frame are recyclable.

1




" Based on TIFAC - ‘Technology Information Forecasting Assessment Council’, soil, sand
&.:gravel, bricks and masonry, concrete, metals, bitumen, wood and etc are mostly produced as a
a_é_te.": According to the report of TIFAC, the total estimate of 12.0 to 14.7 million tons of waste

produc d per year. Table below shows the constituent and the quantity of construction waste per

. Table 1.1: Constituent and the quantity of construction waste per year (TIFAC, 2001)

Quantily generated in million tonnes per
annum

‘Soil, sand and gravel 42010514

“Bricks and masonry 3.60t04.40

2.40t03.67

0.601t00.73

0.25t00.30

0.25t00.30

0.10t00.15

: |
E
:
g
|
|




.Problem Statements

he issue of minimizing construction waste which cause significant impacts on the environment is

‘for the Malaysian construction industry. With increasing demand for major infrastructure
- commercial buildings™ and housing development programmers, large amounts of

nstruction waste are being produced (Begum et al., 2010).

'_'result from a case study shows that in Kuching, about 175,000 tons of wastes were
K¢ d'in a year, and in excess of 100,000 tons were produced yearly in Kota Samarahan from

¢ Star, Manyin (2006).

hete was news reportéii about the%‘ construction waste in Malaysia’s newspaper. New
:i'fnes reported the dumping ground situated at Jalan Travers Police Station which will bring
h probliems for citiéens there. Noel (2013), the reporter reported that more than a month ago,
ast was throw in an open garbage bags filled with rotten food, materials from construction,

discarded timber planks and other building materials.

According to Lee (2012) in The Stars Online, “the present rate of wastage of construction
gtérlals from discarded leftovers of housing and commercial complex construction projects is still
) '_ too high at Miri”, He then added “as much as 15% to 20% of construction materials like steel bars,

wood, broken bricks and sand and gravel did not get to be used, hence were discarded”. In addition,



he also.":sé.id that “the western couniries also adopt the methods of using pre-fabricated components

or fhieir construction projects so that raw materials can be saved”.

The construction waste issucs had been reported by the news in Malaysia. According to
&aits Times, Veena (2013) stated that there were formerly 74 hotspots for illegal dumping in

"'tj{_(Kuala Lumpur).

A study done in Johor district alone indicated there are 42% of 46 illegal dumping sites are

c‘orzl_s"'truction waste (Rahmat and Ibrahim, 2007).

In Malaysia, 16,000 tonnes of solid waste produced in the country every day. There are
Qu". 230 landfills in Malaysia and an estimated three times as many illegal dumps. 80% of the

ﬁlls have an estimated remaining lifetime of only 2 years (Agamuthu, 2003).

According to The Stars Online, Stuart (2013) described that “the area surrounding the
Ch_ihese and Christian cemeteries in Meru Klang had become a dumping ground and also an open
urnmg site which the lorries from the nearby construction area had been dumping construction

ste in the area for the past two years”,

:




* Importance of the Study

;;gniﬁcance of this research is to give the consciousness to all the parties involved in the
b ;;E:ltion industry about the rate of wastage produced in Malaysia is getting higher and higher.
method of construction adopted in the construction industry is important in term of the
t":t:ion of waste. Some modern type of construction method such as prefabrication method can

atly reduce the waste in construction site as compared to the traditional method.

With the understanding of the factor of material waste produced, it is important to find out
he types of material waste created in construction industry. The intention of finding the wastage
e_ij.'-'fqr both prefabrication and conventional method is to give a support that the usage of

_r_c_:féi_brication method will produce less waste to the environment.

In order to create a healthy and sustainable environment, it is important to adopt a proper

ing and construction practice.

'f‘éi
.
§
4
2
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" Aim of Study

‘he aim of this study is to determine the better construction method between conventional and

fabrication in producing less material waste on site.

Objectives of Study

. To analyse various types of material wastage in conventional and prefabrication on

construction site.

2. To investigate the level of material wastage between conventional and prefabrication

construction method.

Y

Scope and Limitation of the Research

search is mainly focus on the two types of construction method namely, conventional method
prefabrication method in term of waste production. The research is limited to obtain the

ions by the respondents from the contractor’s firms registered under CIDB in Kuala Lumpur



In Chapter 1 (Introduction), background of the research will be discussed first, then follow

m: statements by providing the real facts and evidences occur in construction industry in

hapter 2 is about ‘Liteffature Reviva’, this chapter is focus on the reviewed from other
ch paper, journal, conference paper, newspaper, books and so on. Firstly, defined all the terms
the research titlé. Then the types of construction waste will be discussed here, follow by
ctors of construction waste production and lastly compare between conventional method and

prefabrication method on the difference waste level.

Next is Chapter 3 about the ‘Research Methodology’, this chapter discusses the method
sed to conduct the research from research process, research strategy and research technique.
Sample frame and population will be discussed in this chapter. Development of questionnaire and

the method of data analysis will be described in details in this chapter.

3
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hapter 4 is about the ‘Data Analysis and Finding’. This chapter mainly discussed the data
. m the questionnaire and analyse the data based on data obtained. The questions analysed

 the objectives of the research.

L sﬂy, Chapter 5 is the ‘Conclusions and Recommendations’, in this chapter, the finding’s
will be summarised again to make sure the objectives is achieved. Limitation of study and
esearch recommendations will be described in this chapter as well. Afier that, a brief

ade based on the overall thesis.

§ 8
:




CHAPTER 2

LITERATURE REVIEW

_Intmduction

linig to Serpell and Ferguson (1998), “waste is defined as material by product of human and

strial activity that has no residual value”.

In this thesis, “waste” is referred to “construction waste”. Referring to Tam ef al., (2005),

onstruction wastes are in the forms of building debris, rubble, earth, concrete, steel, timber, and

‘mixed site clearance materials, arising from various construction activities including land excavation

o1 formation, civil and building construction, site clearance, demolition activities, roadwork, and



here are two major components for the conventional building system namely the
a1 system and non-structural infill material. Structural system is the cast in-situ frames, while

ctural infill material includes the bricks and plastering (Kadir et al., 2006).

this thesis, “conventional construction method” is also referring to “traditional
truction method”. This type of construction method basically involved the concrete, steel
ment and timber formwork which are performed on construction site or known as cast in-

{ the structures are built of reinforced concrete.

‘Prefabrication construction method can be classified into two main catcgories, namely on-
fﬁricated and off-site prefabricate& (factory'-z prg'duced). On-site prefabricated method
s casting structural buildipg elements within site before erecting to actual location. On-site
i :'g_.provides: several ad\;hntages ove{ cast in-situ construction which includes the mass
ion of units, cost and time reduction and improved quality of work. Off-site prefabricated
olves transferﬁng building operations from site to factory. Prefabrication allows a

to be built whenever convenient, as long as it is delivered on time (Badir and Razali,

10



Precast Load Bearing Sandwncb S‘lccl
Concreie Block Panel Frame

Frame Panel @

Figure 2.1: Classification of fully prefabricated construction method. (Badir and Razali,

A cordmg to Tam, Tam and Ng (2007) prefabrlcated building components are divided into
ories, namely ‘semi-prefabrication” wh1ch are the non—structural prefabrlca‘uon applications
 wall, ‘comprehensivé’gprefabricati_on’ are the structural applications such as staircase and

uilding’ which is refer to a ‘one-stoi)’ system and including all the finished.

For prefabrication construction method, it is either casting the components on site or in
before delivers it to the construction site. Conventional construction method is time

ummg if compared with this construction method.

11




Types of Construction Waste

are many types of construction waste. Many studies have been conducted regarding the
truction waste. Among so many types of waste, concrete, cement, aggregate, block, tile, timber
ostly wasted on construction site (Bossink and Brouwers, 1996; Formoso et af., 2002; Shen ef

002; Poon et al., 2004).

are 2 types of concrete namely ready-mixed and site mixed. Ready-mixed concrete are usually
uced in the factory and then deliver to construction site. Site mixed are usually hand-mixed by
tkers on construction site; Nowadays, most of the works such as sub-structure and super-

re using ready-mixed concrete as it is time saving.

ed on Poon et al. (2004), a survey of 22 construction sites in Hong Kong, 80% of the
vas made from ready mixed concrete. On average, 3% to 5% of the concrete was wasted by

rdering of material, broken formwork and reconstruct due to poor concrete placement quality.

McDonald and Smithers (1998) discovered that 6.7% of the concrete wastes were obtained
a‘ftéf__pouring. The wasted concrete was then crushed by the crushing machine and used as road base

when constructing the road.

12




.ccording to Formoso ef al. (2002), the researchers discovered that a total 64% of the
tion site has ignored the issue of concrete waste, Site managers claimed that it is hard for
'6:. ontrol such waste on construction site. Apart from this, the researchers found out that

e of machinery or plant and the site layout problem caused the waste of concrete too.

In addition, the researcher also mentioned that the “lack of proper planning and poor
usually caused the contractors of over ordering and overfilled into the formwork”. If the

overloaded, it is essential to carry out skimming (Bossink and Brouwers, 1996).

Concrete waste is a very common issue happened in construction industry. Most of the
stes are due to the broken or defective formwork, poor estimation for the ordering and

ahty supplied from supplier.

13



imber Formwork

ber formwork can be used in either permanent or temporary as the mould for concrete
-der to construct a structure, If timber formwork as a permanent moulds, it will be remained with
structure when the concrete is cured. It will be stripped-off if it is used as temporary mould for

ncrete to form a structure.

eferring to Shen ef af. (2002), timber board is a major material used in construction site.
deterioration resulting from usage and cutting waste are the main causes of timber wastage.

th of if"ére difficult to avoid.

1 Hong Kong, the great, contributor of waste in con_strﬁction industry is timber formwork.
on et al. (2004), cutting timber for internal finishing and fittings may become the

of the timber waste which is generated from the formwork with a smaller quantity.

imber formwork is generally low in durability. It can be warp and become defective after
ing to the rain water. Timber formwork is low in reusability too. After several time of reuses,

discarded on the construction site and become waste.

14




eel Reinforcement

inforcement bars are one of the frequently used materials during the construction of building.
cause of steel wastage is resulted from cutting. Damages and rusting during storage also

: ajor part of steel wastage (Tam, Shen and Tam, 2007; Shen et a/., 2002).

Based on Formoso ef al. (2002), “steel reinforcement wastes are usually from the short and

eces, the size of the bar manufactured is too large and stolen by the trespasser™.

Steel reinforcement wastage can be ¢oncluded as most of the steel reinforcement waste is
uiting, rusting and damaging due to incorrect way of storing. This is because steel

¢ement bar will get corrosion easily if it is stored in a high humidity area.

ment 1s a material usually mixed with water and sand to form the mortar. Generally, after ther
ire of cement with water and sand, it can be used as brickwalls mortars, plastering to the wall

ing, and as the screed for flooring.

Bossink and Brouwers (1996) pointed that mortar is used to set stone tablets and sand-lime

‘bricks as well as to finish off the facings of the buildings.

15



::E‘onﬁoso et al. (2002) had stated the five main sources of waste which are in-situ
U'cuoﬁ'of mortar, handling and transportation of mortar, brickwork joint, plaster thickness and

ed. Further explanations are as following:

situ production of mortar - lack of information in producing different mixes of mortar
__a_fjdling & transporta;ion of mortar — due to site layout problems, and insufficient
qﬁipment.

__ribkwork joint is usually a combination of reasons for the excessive thickness of joints,
h may include lack of modular coordination between concrete siructure and brick walls,
ma_de_qﬁate training of labour, insufficient information available about process standards,
inadequate supervision, variations in the size of blocks, and lack of process standardisat-iibun.
ster thickness — lack of modular dbordjnatioi:l inl design and omission of the design

_Io‘q_f screed - deviated in the concrete slab Jevel in relation to design and inlay pipes in the

co_ﬁclude, the lack of information for aﬁy details tﬁickness and handling and

ing of cement and mortar are the major factor of cement and mortar waste generation.

16




Aggregate

. can be site-mixed by using the mixture of water, sand and aggregate. Based on Formoso et
02), there are two types of aggregate namely fine aggregate and coarse aggregate. The waste

gate usually created from the cement mortar and concrete. The waste of the concrete and

ortar will certainly cause the wastage of aggregate too.

s and Blocks

In the case of unpacked supply, wastage can also be generated due to damages to theses
aterials. Besides that, unused bricks left on site may end up in the trash skip ultimately and

can be significant in those projects where materials planning are pdor (Shen et al., 2002;

and Tam, 2007).

Referring to Formoso ef al. (2002), “the causes related to bricks and blocks included the

__t__e___ri;al handling and transportation, excessive cutting, labour mistakes, flow activities and

ek
.

As a conclusion, bricks and blocks wastage is usually generated cause by culting due to

_. f modular coordination, damaging and broken during handling and loading of materials.

17



mentioned by Bossink and Brouwers'(1996), the dimension of the roof tile is important.
_e_'éize or dimension of the roof tile will caused the waste by sawing. Late information
¢ contractors on the specifications and the size used during construction and broken

the delivering process are known as the cause waste generated from tiles.

S a conclusion, lack of modular coordination, late announcement to the contractors, lack

dge by the designer, breakage during delivering process are the main factors which cause



Pipes and Wires

g to Formoso ef al. (2002), most of the electrical and plumbing services are under
heof act§r’s work. As this activity is often very scattered, such materials are often moved in and
nstruction site. Besides that, the difficulty related to the measurement of waste is the
t both plumbing and electrical service designs are often lack of detailed, and many changes
gs of pipes are made during the installation. The most important causes of waste for
als: are short unusable pieces produced when pipes are cut; poor planning in the
f materials, which does not encourage cutting optimization; and replacement of

‘others that have superior performance.
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