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ABSY 1cium oxide on volcanic ash laterized conc |
pfect of “7"}‘_‘ mic ash (V aterized concrete was investigated A total of 60 cubes of 150
AL 4 131, H"ffh' 1!0"{__{]”][_ (18 ( _4) ar‘,d C”f{‘”.tn'l ; W CuDes r..’ ALuimm {'!IMI‘.'?I‘IHHT

0xX1 T . : -
were ¢t | Pﬂ”!u”d cement (OPC) based « T{flff (C .H(” combination of 90% . 10% and 80% 200% respectvely while
the prdinar) vased concrete for 28-day target strength of 25N/mm’ served as control Sand

. laterite also varie ' 0
rﬂpmt.fmem by late r;ﬂi ! ”ui b:{u e;-,zn i} 70 and 20% for the laterized specimens. The cubes were cured in water
i }r 1.*1. 'Il [ E E]' / : p) " - . r
and 'E‘ﬂﬂdfm.iim;ﬁmd f?lw'eusfd _— ;‘h B }! and 28 days. The result showed that the compressive sirength increased
55 the hydration pe al the presence of calcium oxide boosted the strength properties of volcanic

ash Iarer::ed concrete. TF:;FH;T{:JFE{SWE str E‘"éz’fh of the laterized concrete specimens was higher at the various
dration days Jor the 20%la/20%Ca0. 80%V.A. sample than the 10%lay10%Ca0: 90%V A sample The 23-day
S}FEHgIh f“r ‘?OA_JHH‘G/&CH?- 80/&:"4 S'ﬂ'mpfe gave a value nf.E'E_O?N;mmJ (ie. 81.74%) as against the 21 ﬁ.il'v'f’mn;"'
~9.74%) gotten for the 10%lat/10%Ca0. 90%V.A. sample, while the control mix gave a 28-day strength value of

b 0 . ] - :
77 ON/mm (1 QQA")- The volcanic ash — lime cement in the laterized concrete specimens therefore reflects good
p{};;afanic activity and can be adopted for construction of buildings and rural infrastructure.

KEYWORDS! Volcanic Ash, Laterized Concrete, Calcium Oxide, Compressive Strength, Replacement.

INTRODUCTION - mould ability. It has poor thermal insulation,
The pmvisian of housing is governed by the but has a high thermal capacity (F.A.O.

need for shelter among other factors and reports, 2002) .It is not flammable and has
according 10 Fitch and Branch (1960), the good fire resistance but there is a serious loss
~ced for shelter must be met by materials that | of strength at a high temperature. Concrete

the environment can afford. Such matenals made with ordinary Portland cement has low
Hust therefore be widely and readily available, resistance to acid and sulphate but high
appropriate (economically, that 1s affordable resistance to alkali (Neville, 1992). 1Its
and physically) to the environmental demands, compressive  strength ~ depends  on the

thermally efficient and socially acceptable proportion of the ingredients i.e. the water-

(Olusola, 2005). Besides, the building system cement ratio and the cement- aggregate ratio.
derived from such materials must allow Since the aggregate form the bulk of hardened

participation from the community and thereby concrete, it§ strength will also have some
improving  the cash economy of that influence; direct tensile strength of concrete 1S
community. This is what Adegoke and Ajayi generally_ low, only about 1/8 -toh’4 of the
(2003) referred to as appropriate technology. compressive str-ength anq s ngnnal%y
Examples of such locally available building neglected in design calculauon especially 1n
materials that fits into these descriptions are design of relnfﬂn::ed concrete _(F.A.O rep:i)r;s,
cement replacement materials such as rige 2002).. Cnmpresm;fe 'Stren%;% ;n mz?;u;;imﬁ
g R o s N ;fﬂihll';ie Cu:fSE ?:Egﬁ for 28days under

ash and conventional sand replacement o
| ' ity and
materials such as erosion sand and laterite, standardized temperature and humdity

This study focuses on possible replacement of | thencrushedina hydraulic press.

ordinary Portland cement by lime -volcanic | o
ash cement and partial replaciment of sand by Laterized concrete was deﬁne;d as CUEC:;T) l11

laterite ; ducti which stable laterite fines replace san y
R —— or partially, whole replacement is also referred

) ba
- . _ . terracrete (Olusola, 200)5). Adegetg'
Concrete is associated with high strength, t({;gg; :as " first to consider the possibility

hardness, durability, imperviousness and

' ] - ic Ash Cement- 81
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Ogunbode, E. B. & Olawuyl, B. J-

_—

Scanned by TapScannér




" alass ds, crystals and minerals
‘*""luﬁhﬂf rock -plmt;nl; the density of the
nd l‘lt‘ geasy U0 [able |
P;ﬂ'“‘“; 4 Nensit | Individual Ash Particle
\"nhl_‘;l_:#;'pcs of pi icle Density of

- | particle

Sumice frag ont 700 — 1200 kg/m”

Volcanic glass | 2350 - 2450

ghards . ke/m

Crystal and incrals | 2700 - 3300

kg/m’
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M ATERIALS A DM ETHODS

erized concr mixtures with two levels of
ash (V.. +) — lime combinations and
ihree levels o latente replacement also
from 0 t> 20% (1.e. a total of 4 levels
of samples produced in triplicates) were

vestigated. The control

mpgrtinned for .. target concrete strength of
25 N/mm2 and haq a cementitious matenal
content of 292 ke’ fine aggregate content of
680 kgjmjj 1 cc e aggregate content of 1158
kg/m’ and a Wi cementitious materials ratio
of 0.65 giving “ee water content of 190

kg/m?'. The cer . and sand

VA and later < respectively was thereby
computed for b \ight as required.

The volcanic used was obtained from
Kerang in Mar = rocal Government Area of
Plateau State i geria as a solid mass. This
was ground an  -ved with a 75um sieve at

the Civil Er<  -ring Laboratory of the
Federal Unive f Technology, Minna. As
shown in Tab! he total content of Silicon
Dioxide (S10;) +inium Oxide (Al,03) and
Iron (II) Oxide = -03) can be said to range
between 64% «rted by Lar and Tsalha

Table 2: Chemi ' .nalysis of

Sm'f;-;fy. and Saran-Wojcicki (1982).

mixture was

replacement by

Kerang's Volcanic Ash Sample

. November 2004

005, :
(2005) and 68% Hassan (2006), which 1s

slightly below the mini
, A *minimum of 70%, specifie
in ASTM C618. R

L:iﬂﬁi ) Sf.n:ws the xpt:cif_ic gravity of the V.A
sample as 3.04, which 15 similar to 3.05 as
given by Hassan (2006), a value less than that
of ct:mf‘:nt (3.15) as provided by Neville
QU"J!’}). fh{: fine aggregate used were sand and
]’c..ilf:l'l'tt:‘ ['he lime used for this study was quick
lime (CaO) purchased from the building
materials market in Kuta road, Minna. Th;
lﬂtfl'ltt:_ was obtained from Juhus DBerger
(Nigerita Plc.) burrow pit at Maikunkele,
Minna, Niger State, Nigeria. While sand used
was river sand, free from deleterious
substances (obtained from Bosso area of
Minna): the coarse aggregate used was granite
obtained from Tri-Acta quarry in Minna with
maximum size 19mm (3/4in) specificd. Table
3, presents the results of the physical
properties of the aggregates. The laterite
sample has a specific §ravity of 2.54, a bulk
density of 1375 kg/m’, moisture content of
15.79%, a fineness modulus of 291, a
coefficient of uniformity (C,) of 8.68 and a
coefficient of curvature (C.) of 1.20. It has a
Silica: Sesquioxide (Si04/A1,0:+Fe203) ratio
also simply referred to as Silica Ratio (SR) of
097 as shown in Table 4 which presents the
result of Chemical Analysis carried out on the
laterite sample in the Chemistry laboratory of
West African Portland Cement Company
(WAPCO) - Shagamu Works Department via
an X-ray Fluorescent Analysis using a Total
Cement Analyzer model ARL 9900 XP. The
S-S ratio is thereby less than 1.33 indicating a
true laterite classification as specified by

Femor (1981).

‘ments Y Composition by weight

KGl KG2
% 1964 | 4875
0; 11.18 16.26
0; 1292|213
O 10.43 11.67
20 18.79 | 4.24 |

: ; y 3
Stre: haracteristics of Laterized Concrete Using Lime Volcanic Ash Cement 8
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K,O .64 8.7
Na,O 0.95 3.83
P,0s 0.48 0.81
110, 2.52
MnO 0.08
SO, 0.02
Cr,0 0.04
L.O.1 2.1
Total Si0,+Al,03+Fey05 | 63.74 67.14
Source: KGI- Lar and Tsalha (2003)

KG2- Hassan (2006).

Table 3: Summary of Physical Properties of Constituent Materials .
Parameter V.A Sand | Laterite | Granite
Specific Gravity 304|259 |2.54 |2.64
Bulk Density(kg/m’)

Uncompacted 1394 1337 | 1267 1792
Compacted 1649 | 1458 | 1375 1287
% Void 1829 |9.05 | 7.85 28.18
Moisture Content 3.67 | 15.79

Sieve Analysis

Fineness Modulus 241 | 291

Coefficient of Uniformity 8.00 | 8.68 1.42
Coefficient of Curvature 1.04 | 1.23 0.94

of 0.92, reflecting a uniform sample. All the
aggregates conformed to the British Standard
Specification (BS 812- Part 103, 1985). The
cement used was Dangote Portland cement
produced in Obajana factory, Kogi State,
I;Jci’ggria and conformed to BS EN 197-Part |,

The sand on the other hand has a specific

gravity of 2.59, a bulk density of 1458 kg/m’,
moisture content of 3.67%, fineness modulus

value of 2.41, C, of uniformity of 8.00 and C,_
of 1.57. These results reflect that both the

laterite and sand samples are well graded. The

granite sample has a specific gravity of 2.64,
bulk density of 1287 kg/m’, C, of 1.42 and C,
Table 4: Result of Chemical Anal%sis of Laterite Sample

 Elements s '
Si0; fo5omposition by weight Otfiers =
Al O3 20.38 L6 0.00
Fe,0; 21.95 = 4|
Ca0 0.65 UM 83.76
g 0.62 LSE -0.34
K,0 0.32 SR 0.97
s 0.03 €3S -487.34
Y 1.14 €28 -481.23
Mn; 03 0.16 C3A 1695
?Sliﬂ S10,+Al,O:+F 4 g?%F+F 36.45
al 514, + 5
Source: Olawuyi @é@f €20; | 83.28 3tre;03 | 42.33

84
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determine slump, density and

(0 RESULTS AND DISCUSSION

08 vl 8 ith were carrie | T Al :
rest rcll‘-’"t‘ﬂ'h streng rried out in I'he workability of the concrete specimens
omF v decreased as

\

the content of laterite and

_ i ':ul L 3 & _ 1' 51 b ] . ¥ ) = " 1 2 - P :
s omprehensive strength tests, 150mm volcanic ash increased. The compressive

gor the «cimens were used. A total of 60

. ' strength of the concrete samples increased as
wve ens WETE cast and cured in water at the days of hydration increased as reflected in
5["":““,1nmerature in the laboratory for 7, 14, Tables 5 & 6 and as displayed in Figure 1.The
oot 1 -3 days. At the end of each curing 20%lat/20%Ca0: 80%V A sample consistently
7] -ﬂﬂdﬂ:rcﬂ specimens of each mixture were has a  higher strength  than  the
Pﬂnﬂd for compressive strength and the 10%Ilat/10%Ca0: 90%VA sample for all the
tcf*fd » was recorded. curing days.

ave

e 5 qummary of Compressive Strength
Tabl¢ -

“Curing day’s C25
100%0PC 10%Lat/Ca0:90%VA | 20%Lat/VA.80%VA
; 3 8.21 R 44
7 day S 10‘_9
m’s 15.69 10.92 11.44
11day’s 20.80 13.08 | 14.06
’z'gﬁf’s 27.00 21.53 22.07
| Zoday
- tace of 28-Da Strength ﬂ
— % Iﬁﬁ%OPC 10%Lat/Ca0:90% | 20%Lat/Ca0:80%V
A
Period VA
7 day's 40.48 30.41 31.26
14day’s 58.11 40.44 42.37
 21day’s 77.04 48.44 52.07
28day’s 100.00 79.74 | 81.7

85
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14day’s 21day’s

CURING DAYS

7 day's

of volcanic ash Laterized

The 28-day strength of the 20%lat/20%CaO0:
80%VA sample gave a value of 22.07N/mm?2
about 82% of the control sample value of
27N/mm2, while the 10%lat/10%CaO:
90%VA gave a 28-day strength value of
21.53N/mm2 about 80% of the control sample
value. This implies that the introduction of the
quick lime to the volcanic ash laterized
concrete improves the compressive strength of
the concrete sample while it can be said that
the volcanic ash — lime cement in the laterized
concrete shows a good pozzolanic activity
having caused the laterized concrete to have
gathered a strength value of above 80% from
the initial 7-day strength value of about 30%.

[he development conforms to the
requirements of ASTM C618 08a and hence

can be hoped to have strength similar to the
normal concrete (1.e. the control) at later days
of hydration such about 60 or 90 days as is
experienced for pozzolanas or pozzolanic
cement in general. '

CONCLUSION

From the studies carried out on the effect of
calcium oxide on volcanic ash laterized
concrete the followings can be deduced:

Strength Characteristics of Laterized Concrefe
Ogunbode, E. B. &

. f .
ol. 3 No. <

Fig 1:Effect of calcium oxide on perform

Novembey 2008

——100% OPC,0%Ca0,0%VA
-~ 0% OPC,10%Ca0,90%VA
—ar— 0% OPC,20%Ca0.80%VA |

_——

e ———

28day’s

ance charateristic
cencrete.

(i).The specific gravity of volcanic ash is 3.04
which is close to 3.15 for cement as provided
by Neville (2006), while the chemical analysis
from previous studies on the volcanic ash
sample reveals the total of Si10;, ALO; &
Fe,0; is around 68% which is just below 70%

as required by ASTM C618.

(11).The setting time was slower compared to
conventional ordinary Portland cement
concrete.

(111).Volcanic ash — cement can indeed become
a viable alternative to ordinary Portland

cement.

(iv).The 20%lat/20%Ca0Q: 80%VA sample
gave a good strength value and can be adopted
for  construction of  buildings and
infrastructures in the rural areas.
Recommendations

The following are hereby recommended for
further studies

(). An investigation into higher content of
quick lime (CaO) possibly up to 40% and
eftect of varying proportions of VA — Lime
cément on varying laterite content on the
laterized concrete sample.

(11). An Investigation into effect of CaO on the
compressive strength of the volcanic ash
laterized concrete at curing age beyond 28-

Us;’ng Lime — 86
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¢ n~q11ircd for pozzolanas to confirm its

L unpublished M.Sc. Thesis. Department of
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THE IMPACT OF CONSTRUCTION WASTE ON THE ENVIRONMENT

’ lanivan 0.A4.°
Ogunbode E.B.', Isa R.B.', Hassan 1.0". , & Olani)

ABSTRACT

a- Nigeria handle the CONSIraerm——_
Havs W which construction sites in Minna Lagos and Abuja i’ "_"-i‘fmn e
. b 5 siferret ; astes are potential hazards to the community. The .
fencraiea ai projeci sites are improper, and most of these waslte T ———y -y h Pape,
invesiigaies the construction wastes that are potentially hazardous r::.-f_n:’ A e ;5 the e 7
3 : 20120 1l . £ oy
nierviews and site investigations to collate data for analysis. The dfgw ee of imp : bl pur eva
: S . °t scale and the checklist of the environmental impact analysis, results 4
the parameters of marrix Impact scale and the checklist o .10 onlighten the piibilic s
we re presented and recommendation made The paper highlights the nee ; 0 enlig i
| e . ONn W ise ’ e

companies on the dangers of indiscriminate disposal of construction waste becai

; . | | | b reauir ive means of di
miscible with water have a far reachmg_ irreversible impaci, and as such require EﬁECI f

dile

hiﬂ.’ed ,J;q
nd rEmEdIE;
E””‘”r“ﬁmn
ﬂf?‘bgrne and
Sposal

T e

Key words: Impact, environment, construction waste, hazard, Matrix.

INTRODUCTION

Environment as defined by the Euro
interrelationships

society. as they

pean union is the combination of elements whose ¢
make up the settings, the surroundings and t

are or as they are felt, also, Ran and w
cnvironment to man and took their time to study

Environment is: Environment is the who
factors that affect indiv

relationships and survival.

Oompley
he condition of life of the individua]

ooden (1980) saw the importance
It and they came out
le complex of physica
iduals and communities and ulti

of the
with this conclusion about what the

l, social, cultural. economic, and aesthetic

mately determine their form. Character.

Examples include: air and water quality, erosion control, natural hazards, lang
use planning, site selection and design, subdivision development, conservation of

plant and animal |ife
urban congestion. overcrowding, displacement and relocation resulting from public or private action or
natural disaster. noise polluti ' '

impact of the environment
Waste in the construction j

research projects around the world in

mage that result from the generation of
al (1999). Wyatt (1978) stressed the consequences of high levels of waste In
vailability of materials and energy.

any losses produced by activitje

s that generate direct or indire
product from the point of view 0

should be defi
Ct Costs bup g o € defined as
f the client.

CONSTRUCTION WASTE

T'he environmental protecti
waste Is any substance. matter,

'Department of Building, Federal U

niversity of Technology Minna
: Department of Architecture, Federal

University of Technology Minna.

/8

T
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Jlterations, repairs, demolitio = . :
alters P tion and land clearing. COWAM (2006). Construction waste 15 a

Ii:ﬂ“\dChng‘. : {'I r.ﬂh]un] ;
er1OUS SV SR lp' C’ill‘l].man}r large cities. A daily average of about 7.030 tonnes of
- ‘l ] g ’e 3 . , b L

n and demolition (C&D) wastes were tf!ﬁpnsml off at landfills in 1998 in Hong K-“mg.

qructio .
constrv 2 percent of to T :
r,PWFQHHﬂB about 42 p F total waste Intake at landfills. and most of which can be reclymed: and

000 there were about ?-Hf‘}“ tonnes ot C&D wastes disposed daily oft at landfills. representing about
ercent of total wasie ntake at landfills (Hong Kong Government Fny nrarlnnui-n!.il Protection
nt, 20006). *’\W“”}'”Er o Ll‘L (1999), construction wastes are made up of about 40 percent of
wverall solid waste gcm-.‘_*liﬂimﬂr In Mainland China. Contrasted to the figures in other advanced countries,
for example. C‘&D JeDIS mal-.u:r,. up only ‘:lh““‘ |2 percent of the total waste received at Metro Park East
canitary |ﬁ;mdhll_ of lowa :Slﬂtf: in the United States (Metro Waste Authority, 2000). waste generation in
iwainland China is much higher than other countries. ) “

pEFINITIONS AND CLASS]FIFJATIQN OF CONSTRUCTION WASTES.

Construction waste varies in size, form, physical, and chemical composition, though waste is
not an casy thing to classity. John E.J (1981) adopted the following classification of cnnslructi:;n waste.
A. Materials damaged through poor storage, careless handling and poor workmanship
3 Materials missing or deposited in areas which render then unsuitable:
. Materials damaged but unable within the contract for less Important purpose

Wong and Robin (2004) classified construction and demolition waste into inert substances
such as sand, brick and concrete, and non-inert substance such as bamboo. plastics, glass, wood and other
organic materials. Additionally, waste can also be classified according to its origin, i.e. the stage that the
main root causes is related to. Although waste is usually identified durtng the production Hlilgt‘: It can be
originated by processes that precede production, such as materials, manufacturing, training ot human
resources, design, materials supply and planning. The main classification of waste as prupuqu by Shingo,
(1989) is by the nature of the waste and this helps to understand the different forms of waste. why they
occur and how to act in order to avoid them. Below are the various classifications. ' '

Overproduction: related to the production of a quantity greater than required or earlier than necessary.
This may cause waste of materials, man-hour or equipment usage. Its usually produces inventories of
unfinished products or even their total loss, in case of materials that can deteriorate. An example of this
kind of waste is the overproduction of mortar that cannot be used on time.

Tramspurtatiun: concerned with the internal movement of materials on site .excessive handling, the use
of inadequate equipment or bad conditions of pathways can cause this kind of waste. It is usually related
0 poor layout, and the lack of planning of material flows. Its main consequences are: waste of man hours.
waste of energy, waste of space on site, and the possibility of materials waste during transportation.

) Wer . L 1 : | | v | .
llrtrcL}-.hlng. related to the nature of the processing (conversion) activity, which could only be avoided by
“anging the construction technology. For instance, a percentage of mortar is usually wasted when a
ceiling is being plastered.

I“ A 1 TR . ’ . . ¥ L W

’ Iﬂl“[ﬂrlth. related to excessive or unnecessary inventories which lead to materials waste (by
{: LT il c i ! & " : 1! k .

d Choration, losses due to inadequate stock conditions on site, robbery, vandalism), and monetary losses
U'.f (] ¥ H . . L L] . » ] . g ¥ -

- HIJ the capital that is tied up. It might be a result of lack of resources planning or the estimation of
antities,

Muv‘ i § s . 0 wow ¥ . ®
tment: concerned with unnecessary or inefficient movements made by workers during their job.

This , ficient ,
WUFR_““EN be caused by inadequate equipment, ineffective work methods, or poor arrangement of the
Ng place
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it occurs when the final or intermediate product does

. _ . not '
PEOduAKION OF TEtECHY > pmdu?&d { vork or to the incorporation of unnecessary Mmaterig)g ?I the
R T ' lead to rew . . S 1o
ualitv specifications. This may ica : . = y an be caused : the
R 1y as the excessive thickness of plastering. 1t ¢z Ised by a wide
building (indirect waste). such as e 155 , o and control, poor qualification of Ange
Sl ¢ e 1 specification. lack of planning the e
of reasons: poor design and Sp _ M T dm
work. lack of integration between design and production, etc.
METHODOLOGY ”
) e s e R uja were sampled .
In this study seven construction sites in Minna, Lagos and Abuyj p for {Jbsemmmn

ured questionnaire to the professionals such as architects, DUilders
quantity surveyors and health officials, The public. and artisan/labour were also interviewed to tegt

general awareness level on the impact of construction waste on the en'flmnment. |

The major focus of the research is to determine the types of construction waste generated and its effeg o
the environment: level of awareness of public on the impact of construction waste. Dat.:a Collected vy,
analyzed using the simple matrix method and check list method of the environmental impact analys;s

(Onyeador & lkwuegbu, 2005).

and administration of a well struct |
for the

RESULT AND DISCUSSION _ r
Table 1 shows the Composition of construction wastes generated in the selected construction Sites

visited in Minna, Lagos and Abuja (which is in many respects similar, though there are differences n
frequencies of occurrence). The wastes comprises of Concrete and Cement , Block Waste, Timber, Tj|e
Waste, Steel And Aluminium, Glass And Plastic waste, and Packaging Material. Concrete and Cemeny,
Block Waste, and Timber are the most prominent (100%) present in the entire site visited while
packaging materials waste is the least (23%).

The effects of construction waste and the Environmental Impact Analysis (EIA) check list on the
environment can be seen in table 2 and 3. Concrete and its constituents like cement and sand result 1o
dusty conditions which contributes to air pollution and depletion of the Ozone layer especially when most
of these wastes are burnt openly, the effect are irreversible and subsequently have a long term effect on
the environment. Others on the list have short term. and sometimes negligible effect. construction wastes
will result in a range of impacts that are common to most construction sites. Potential impacts include
dust and noise, hideouts, the development of informal trading areas, unnecessary destruction of valuable
flora and pollution of the soil and water resources.

Data collected revealed that 85% of the professionals that responded to the questionnaire are
aware of the impact (effect) of construction waste on the environment, while only 3% were not conscious
of thmla negative implications it has on the environment. a large amount of Artisans and labour (61%) who
are directly engaged in the usage of this materials have no idea of the implications of these wastes on the
environment. Averagely, the awareness of the general public is not encouraging (27%); the Health
wurlkers, sanitary inspectors and Environmental protection agency have a lot to do to keep our
environment: Life, property, health, wildlife, air, water, the ozone layer etc save (Figure 1).
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The mnjur t}'llth reasons and fl“l quenclu of occurrence of cnnﬂ!rmtmn waste.

Table ![ ,qa,m* CONST.

REASONS FOR WASTE
GENERATION

—— e e

FREQUENCIES |
(“0)

o (ﬂnuctL » and Cement
| waslte

B Block Waste

C Timber Wastes

D Tile Wastes

g Steel And Aluminium

Wastes |
o Glass And Plastics

G  Packaging Material

flow of plastering, demolished concrete,

over-order and template leakage

transportation damage and cutovers

Cutovers
transportation damage and cutovers

Cut steel bars and aluminium from
basement,concrete,and roof activities
Deformation during transportation and
delivery. Obstruction and deformation
work, used waste from unstandardized
design

Packaging from tiles, glass, cement
bags, constr. materials.

o

100

100

100
42

87

23

Table 2. Effects of Construction waste on Environment

Type of waste Air Water  Soll Wild life Vegetation  Health
“Concrete and Cement CC C ? £ C ol

Waste

Block Waste i, N ? N/A N/A L N/A

Timber Wastes N/A 2 ? e B B o

Tile Wastes N/A  N/A N/A N/A C C

Steel & Aluminium N/A N/A N/A N/A C CC

Wastes

Glass And Plastic N/A  N/A ? N/A C i

Paint and other decorative CC Co N/A ? L 1
_Packaging Material ? ? ? ? CC ?

* Bndicates positive impact (benefit), C negative impact (cost), BB or CC a sizeable impact, N/A
not applicable (where no impact is expected), ? Question mark (where it is not yet certain
whether there will be an impact or not).
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' ¥ K Construction waste
‘IA Check List of the Effects of |
Table 3. The EIA Chec N Positive  Negative  Short Long REFEW
NO ‘ Term term EVer
Impact e N

impact  Impact
’ ’ -

Tvnes

Concrete & Cement
Waste

Block Waste v v v
Timber Wastes v v v
Tile Wastes v 4 v
Steel & Aluminum v v v
Wastes
Glass & Plastic v o =4
Paint and other v 4 v J
decorative
Packaging Material v " 3 4

90% | T

80%

70%

60% -

50%

40%

30% - @ Aware

20% ® Not Aware

10% % Not specified

0%
\}“..
%go
N
Q‘B-
P
?(’*
X
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Figure 1. Level of awareness of stakeholders on the

Journal of GEﬂgfﬂphv. Environment & Planning, Vol 7. No.l

Impact of construction waste on the environment.

CONCLUSIONS AND RECOMMENDATIONS

From the paper and data presented, the followin

@] . ' ¢ becomes glaring:
Existence of man 1s impossible without his env

. 1 tronment and divers activities are carried out daily in
our environment, which have gradual destryct;

| : ot ve effects and leave a residual negative Impact on our
environment, most of these impacts could be reversible, sometimes non-reversible, long term or short

term. Construction and demolition are one of the major human activities done in the environment and

when it iS‘ not controlled and carefully done, its implication the environment is drastic, not only on
human being but also on every other environmental habitats (nature). '

All those involve in construction projects contributes to wa
managers, manufacturer, constructor, operatives etc,

Construction waste 1s a voluntary waste and it constitutes the most visible and obviously affront to the
environment and human (life) health, since it is an act or omission, which alters the nature of land.

Construction waste 1s notorious, dangerous and harmful and could be classified as an industrial waste.

stes: designers, material suppliers, site

In view of the enormity of the effect construction wastes have on the environment. the following
recommendations are given so as to keep our environment (nature) for human existence:

Establishment of an agency responsible for the monitoring and regulation of discharges into the
environment in every municipal e.g. Environmental Protection Agency.

Promulgation/enactment of legislation/regulations for the protection of human health and ecological
system from pollution hazards.

Development of programmes that would advance technology and competence, monitoring and
abatement in our educational institutions.

Mobilization of the community, construction companies, existing regulatory bodies through
workshops, seminars, symposiums in the preservation and protection of the environment.
Development of warning systems that could avert construction waste pollution disasters.

Evolvement of industrialization policy that places adequate premium on the protection and
conservation of the environment and its enforcement.
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