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ABSTRACT

This paper aims o anahze on-site production and SOMrces of construcfion wastes through data
obtained from a detailed gquestionnaire Survey and struchered inferviews conducted in Minna and
Abuja. A questionnaire survey was conducted fo inveshgale the composiions of these CONSITUCHon
waste and their sources. One hundred and ten copies were senl [0 governmental . designers,
engineers, and contractors 84 responses were received, in which the respondent rafe was about 76 4
percent. According 10 the survey resulls, concrete. cement. brick. timber. tile, steel and aluminum
wistes were the main waste Vpes on construction sites. The Sources of these wastes Were

varied. Suggestions to improve the existing wasle situalion were also d

INTRODUCTION

Various types of construction wasles arc generated dunng consiruction achivitics.

Expansion of construction wastes not only represents an enormous dissipation of resources

' 1 1 jution, thus creaung negative effects 10 the

sustainable development of environmental mdusiry and society. With the developing of
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Table I: The major types, reasons and causes of construction waste.
SN TYPES OF CONST. REASONS FOR WASTE CAUSE

WASTE GENERATION
A  CONCRETE AND  Flow of plastering, demolished Human behavior including
CEMENT WASTE concrete, over-order and template  on-site management,
leakage maierials ordenng,
operating machines,
cutting materials and
materials protection.

B BLOCK WASTE Transportation damage and cutovers Human behavior, cutting
materials and materials
protection, transportation.

s TIMBER WASTES Wasted timber and cutovers Cutting materials and
materials protection,

D TILE WASTES Wasted tile and cutovers Human behavior,
transporlation, cutting
materials and materials
protection.

E STEEL AND  Off-Cuwt steel bars from basement Cutting materials and

ALUMINIUM WASTES  activities, roof works, raft & pad matenals protection,
foundation, floor slabs and damages
from construction tools (such  as
scaffolding, handrails etc),and machine

F GLASS Deformation duning transportation and  Human behavior,
delivery. Obstruction and deformation  transportation, cutting
work, used waste from non- materials and materials

standardized design protection(packaging) .

G PLASTICS ~ Over supply of PVC pipe for piping Human behavior,
. and drainage, Over supply of water transportation, cutting
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Table 3: The Sources and levels of Block wastes

SN SOURCES OF THE CONST.WASTE

T FREQUENCIES  OF

OCCURRENCE OF
SOURCES (Ye)

Deformation During Transportation And Delivening
Cut-Comer Of Construction Formwork

10l
100

1

2

L Lack Of Commumication Among Contractors h11]
4 Ower-Onder 3
5 Design Vanations 20
6 Default From Design Drawing 20
7 Default From Drainage o
B Unguahfied Quality Requirements ]
9 Default Of Materials o

Source: Authors field work (2009)

Table 4: The Sources and levels af Timber wastes

“&/N  SOURCES OF THE CONSTRUCTION WASTE

FREQUENCIES OF
OCCURRENCE OF
.‘i_{}[ IRCES (%)

Anained Periodic Of Using Formwork
Cut-Corner Of Construction Activities
Default From Storage

Default From Operations

Used Wastage From Non-Standardized Design

L ek Bl =

100
as
100
5

23

Source: Authors field work (2009)

Table 5: The Seurces and levels of Tile wastes

SN  SOURCES OF THE CONSTRUCTION WASTE FREQUENCIES 0F
OCCURRENCE OF
SOURCES

1 Amamed Periodic Of Using Formwork 42

2 Cut-Corner Of Construction Activities 42

k! Default From Storage 25

4 Default From Operations 3

5 Used Wastage From Unstandardized Design 3

Source: Authors field work {2009)

Table 6: The Sources and levels of Steel wastes

S/N  SOURCES OF THE CONSTRUCTION WASTE

FREQUENCIES OF
OCCURRENCE  OF

SOURCES (%)
1 Off-Cut  Steel Bars From Basement Activities/Steel 70
Scaffolding

2 Damages From Construction Tools/Machines 0

3 Default From Construction Processes 100

4  Upsized Steel Bars 100

5 Default From Drawings 0

Source: Authors field work (2009)

From the results shown in Table 2, Concrete wastes contribute the major proportions
of the total waste generation, it should be highlighted that the major reasans S5 SnOre
waste generation is flow of plastering, demolished conerete, over-order and template Icuh;nﬁ-:
which included about 80 percent to 90 percent of the total waste generation. Chise =
leveling, template leaking, flow of plastering, poor plastering works and cleamng

construction tools appeared at all the 8 projects. Over-order, vari

12

ations between drawings and
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construction work, lack of communication among contractors, on-sile concreling activities,
default from design drawings, design variations and default from delivening can mamly be
affected by human behavior including on-site management, matenals ordering, operating
machines, cutting matenials and matenals protection. Table 3 shows the Major sources of
block wastes as transportation damage and cutovers, which included about 80 percent of the
total waste generation. Deformation during transportation and delivering) and cut-comer of
construction formwork appeared in all projects. Deformation during transportation and
delivering, cut-corner of construction formwork, lack of communication among contractors,
over-order, design variations, default from design draining, default from dramage, and
ungualified quality requirements can be affected by human behavior. As block i1s a brittle
material, it 1s easy 1o be damaged during transportation. Table 4 shows the Major sources of
timber wastes as wasted timber and cutovers. Attained period of using formwork and cut-
comer of construction activities have an “occurrence of frequency™ of 100 percent from the
survey. Default from storage, cut-comer of construction activities, default from operations,
and used wastage from non-standardized design can be affected by human behavior. Timber
formwork can only be used for less than ten imes. As concreting structure is not common |y
adopting other forms of formwork to enhance the reusable time, waste problems are difficult
to control. Similar results as block wastes are encountered in tile wastes. Attamed penod of
using formwork and default from storage have a relatively high “occurrence of frequency”,
and all sources can be affected by human behavior. The “relatively high” occurrence of
frequency 1s mainly due to half of the projects are during its structural work activities. Since
ule is a bnttle matenal, and easy to cause damages during transportation, protections during
transportations should be provided to reduce these unnecessary wastes (Table 5).

The dominant sources of steel wastes are, off cuts steel bars from basement activities, large
concrete works and damages from construction tools (Table 6). Default from construction
processes and upsized steel bars have an “occurrence of frequency™ of 100 percent. While
default from construction processes and default from drawings can be affected by human
behavior. This 1s due to the specialty of this material and its economic property.

Tips to improve Construction waste management

Based on the mterview discussions, there are several recommendations suggesied 1o
improve the existing wasle management.

fa) Legislative Enforcement
To improve waste minimization or management, a comprehensive environmental law must be
enacted and a legislative enforcement adhered to religiously. Through these, waste generation

can be greatly reduced and it would also accelerate industrialization of disposiion of
construction wastes,

(b) Staff Training and education/awareness

Fruﬁcm and environmental awareness of operation workers have a direct effect on waste
generation. 11195, training schemes should be provided for all levels of employees with the
objectives to improve the environment. Educating frontline staff is a necessary step to
mgmmaww.mmw,mmwmmm
construction managers argued t most workers are employed without tramming, wh
few are trained only for less than a week. o —

r design and use of durable constr materials. On the other
it can be learnt from the promotions of innovative from other countrics
using low-waste construction technologies during design processes, using drywalls
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instead of waditional structural walls, using prefabricated slabs instead of on-site plastering
and uxing offuite prefiabrioated building services systens,

() Bwvetving envivonmental convideration i tendering reporis

Venderers are tequired 1o consider the environment and waste minimization systems into
rendering reports, sueh an techniques applied 1o avold construction waste generation. It s
PecossAry 1h ARKERS waste management systems in the tendering stage and include waste
i imiEation systems as one of the project ohjectives,

fe) mmmmummm

Waste generation oan be effectively minimized by adopling on-sile management sysiems
through the reuse of construction materinls i the construction processes, Implementing
responsibilities on waste management with clear directions and adequate supervision of each
mﬂm.imhﬁlnlmhlnimfflhdmmmmmml'dMluh
used 10 encouraged employees in waste minimization, e, for staff that a useful
method which could help 1o reduce waste generation. And also a in passed on
employees with low environmental awareness, e "

Communication Tmprovement between subcontractors
subcontractors argued that there v no ground for them to freely acquire or exchange
information with other subcontragtors, which in most times lead 1o unnecessary waste
For example, & contractor in a project with frequent variations in design drawings
did not communicate with other contructors with the change of dimensions of holes for
equipments and dimensions of conerete walls, other contractors have ta cul their materials to
suit reserved holes or reorder their materials, thus generating some unnecessary waste on-site.




M‘fw.mm_pﬂ? No |

mxmw&mnmw(th ;
nwm.&wmwmmﬁwm_
Jia-yuan,W., Xiang-ping, K. and Vivian W.T. (2008), “An Investigation of
Construction wastes: An Emprical Study i Shenghan®, Journal of
Engineering, Design and Technology. Vol. 6 Nos. 3 pp.227-236.

Lu, KA. {lﬂhﬂh:ﬂlﬂydmm&m‘sm' wastes”,
Construction Technology, Vol. 128 pp.44-45

MB-[IHLWMMNEMM-,
mqmmmﬂwum,Aum,
pp.14-16.

HEMH-IIHL'M:MMMMMMM
afnpﬁut:mﬂdf.huﬂdwwﬂd Economics,
Vol. 16 pp.71-78.

ch.s.{lmmﬂm&mmhmw,
Waste Management and Research, Vol. 15 pp.561-572.

Poon, C.5. (W}.'Wulﬂmﬁiuu{dnmﬂimmhhw.

thMWHMFﬂMWL

Taipei, Taiwan, pp.433-542.

MCB_.NT-WwN;LHMI-LJMﬁrm-dmmw
mrm.mﬂqmww,. 1 5

MC&WT.W,H;LHMIHLMMﬂmﬂm
mth,Mdevd.ﬂpp.lﬂ- 172.
hL?,MW.?.?.(MWdWWn

hlﬁﬂmmw. Journal of Project Management,
Vol. 20 pp.535-543.
“?.W.Mmeimwinmlt

~ www.zhb.gov.cn.

ey Rl te

H ppgcs

o /A D gi




