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Abstract
This paper examines the comparative ¢ost analysis bhe
roofing sheet and cement fibre roofing sheet to the

review revealed that the introduction of cement fibre
roofing sheet, has greatly reduced the

tween the use of aluminum long span
total cost of the building. Literature
" roafing sheel io replace the asbestol.s‘
, . risk of cancer of the respiratory system in the built
environment. Field data were obtained for cj:luminum {md cemIZznt ﬁZe 2')ooﬁng materials
frum bills of quantities priced by various consultant respondents. Using a simple
independent sample T- Test the mean value of total cost of roofing for cement fibre was
less t han that of alumirmm long span. The probability value was less than 0.05 level of
significance adopted in the study, indicating that there were significant relationships
between the variables tested? It was observed from the study that, (a) Cost of roofing sheet
Jor both materials affect the total cost of building. (b) Cost of using cement fibre roofing
sheet was less compared to alumimmn long span roofing sheet. (c)Cost of carcassing for
aluminum sheet was less than carcassing for cement fibre. (d) Total cost of roofing using
aluminum sheet was more than that of cement fibre sheets.
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Introduction

Roof covering element covers a very important part of the building which gives the
building upper closure, protecting the building from dilapidation and atmospheric effects
such as wind, cold, heat, snow etc. The cost of roof covering has a strong contribution, in
its role, in relation to the total cost of building. Therefore, the cost planning of roof in this
case, must not be neglected, this is because of its contribution to the total cost of building.
The cost planning involves the critical breakdown of proposed total expenditure for the
project into allowances to be made for various elements of the building. It involves the
preparation of cost plan, and subsequent cost checking to ensure, that the estimat;d
amount is not exceeded. Seeley, (1983).

Generally, roof is meant to satisfy some basic functional requirements which influences
the choice of roof and method of construction. These functional requirements are, Weather
Resistance, Strength, Durability, Fire Resistance, Insulation, Condensation, Appearance
and Economics. These factors help the developer to make his desired choice as to the roof

type.

Literature review ot g
Roof is an important element, which forms part of the general components of a quldmg.
This may be seen as the covering and supporting frame work on the top of a building. The
basic function of the roof is to provide shelter fl'Ofn rain, snow, hot sun, wind and
protection against frost and pollution, _(En.cyclopedla Americana 1981). Apart from
providing shelter, the roof protect the interior part of th.e building from the external
environment and add more life to a particular structure, in terms of forms, functions,
aesthetics and the value of the building. Further more, the choice of roof type varies from
one individual to another individual depending on the taste, financial strength and
satisfaction that the individual intends to derive (Smith, 1979; Caleb, 1978).
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he cost ilnplica:?(;'r:‘ ::)(;.:(‘)‘(:T oizrbuilding is that it is an expensive ele?iggf‘t};mh. Must be |
given dye consideration in a building project. The construction ?nine the qutlres] bo-th

skilled and unskilleg labour, this brings about the neeC‘l‘ “: ai):iacement synif\eut? f'C B ﬁ
Pooportion of the roof types (Aluminum long span roofing s ek (2004). Since roof 1y <

roofing sheet) to the overall cost of the building project. Nye ed lavs 00l is ap

essential element, in the overall construction of any bmldmgA, and p E(l))il:ta“:/:é 3e lf::]POFtant
role, the need for roofing is preceded by the housing need. At an¥hpi'q is as a re) ‘te n:?_d
for housing is mentioned, the need for roof cannot be ruled out. This Sult of itg
importance, to the entire construction project. ,

Acf:ording to Charles (2002), houses ifl most times could be occupied by people as long as
IL1s roofed, even if the other basic components, are not in place but most time, ng house
will be occupied if there’s no roof on its as cover.

Asbestos Cement
Asbestos Cement

Asbestos is a composite material that consists of Portland cement remfc_)rced with asbestog
fibre. Hannat (1978) holds that asbestos tends to be coarse and abraswe' to be useful by
itself, which lead to diverse and popular composite m;xture_s. The prop ortnon ol cemen-t to
fibre (asbestos) varied over a range of 10% to 75% by WelghF dgpendmg o0 the_ desired
characteristics. John ( 1986) also opined that asbestos pOPu‘antY in the bu1ldm'g Industry
stemmed from its inexpensive processing and its special cher.mca.l that make it Virtually
indestructible. Asbestos is a fibrous silicate mineral that maintains chemllcal resistance
especially to alkalis, fibre resistance, and mechanical strength due to high length tq

diameter ratio, flexibility, good friction and wear characteristics. It was first manufactured
in the United States in 1905.

Brown (1992), said that because of the vario
components such as crystotile, amosite, crocidolit
are very dangerous and hazardous to the health

phased out. He also was of the opinion that since 1967, statistics has revealed that over
70% of individuals, with cancer in the lungs are oc

cupants of structures having asbestos as
their roof covering, This brought about the use of cement synthetic fiber with different
components of fibre,

According to Seeley (1995), most commonly used materials in years past has been

asbestos cement which is made of fibrerised asbestos angd Portland cement, the natural
colour is grey, but it is also obtainable in other

is | colours. it was equally stated that in past
years, it is the most commonly used material i i

us forms of asbestos, with various
e, anthophilite, tremolite, and actinolite
of individuals, and as such should be

ibre Cement R, fi
Tlo (1983) states that asbegr, i - & Sheet

sbestos is ap e )
ness, abrasion resistance, high tensilex (s:frl::ll;ttﬁbre that unites the properties of flame retard

and its ¢o tropic properties, it is impossible
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to replace it with any other kind of fibre W i
. He also opined that fhro -

hich hatcheck (wet . ol pined that fibre cement production in
:;glsi manufactur(ers ng\r\? zt;is:“l)as sy mostly used in the Europe or in Otlr:cr countries,
replacement recipe,  They all':ture 0If r_elnfl‘orcing o oo 2 grocegs fllee aa s efseutos

- ' E - Polyvin : : - » , Sy y

polyachlonitrile fibre. Polyvinyl - alcohol - (polyvinyl formal) fibre, and
Arnon (1990), says that since it become ap

N . ¥ arent H ‘ '
studies 1n the united states that asbestos co f . tha sexly: 0 timopisti epsiemiviody

. uld become an induced cause of cancer, of the
respiratory system, the search for and research for substitute products for asbestos has

been conducted extensively in the various arcas where it is used industrially ¢ g the use of
fibre cement, paints, resin reinforcement or anti-sag agents, and fillers for wines and
liquors. This has greatly reduced the use of asbestos ’

John et al (1998) says that synthetic roofing materials have desirable performance
properties, including durability. Most of them are produced in sheet form, he also opined
that they have bec?.ome viable alternatives because of the rising cost of labour and
petroleum based bituminous materials, and the need for pliable and easily adoptable
membranes for usual roof configuration. Based on the technological improvement of

cement fibre roofing sheet, they come in various forms and properties the various types of
cement fibre roofing sheet are now discussed.

Types of Cement Fibre Roofing Sheet
The various types of cement fibre roofing sheet are;

1) Superseven Corrugated roofing Sheet,

2) Super Lightweight and Coolite Corrugated Sheets,

3) Ultra seven corrugated roofing sheet and

4) Kololight weight corrugated roofing sheet.
They are manufactured from synthetic fibre (new technology NT), cellulose and Portland
cement. In their natural state, they are light grey in colour and ranges of accessories are
available. They are highly durable and last for a minimum of 40yrs, if correctly installed.
Also they have a wide range of applications in roofing and vertical cladding work where a
durable and aesthetically pleasing finish is desired. It is suitable for all kinds of residential,
commercial, industrial and public buildings, and has extensively been used in Nigeria.
According to Eternite (2005), superseven corrugated roofing sheet are the ideal materials
for roofing and cladding work where a durable finish is required. The sheets have found
widespread acceptance in Nigeria for residential and npn-rqsn§ent1al applications. These
include, large housing estates, private marionettes, public buildings, schools, and colleges
as well as industrial and commercial buildings. The wide range 'of' complementary
accessories that are available further enhances _'their. scope of apphcthon.lThese are two
Piece corrugated wing ridges; two piece flat wing ndge, apron ﬂashlpg piece, one Pl?ce
flat wing ridge, angular corner piece, eaves closure_ piece. The benefits of the§e roofing
materials are; universal application, non combustible, strong and long la'stmg, good
insulation property, rot and rust proof, completely weather proof, cost effective, ease oi:
handling and installation, comprehensive technical support, as well as wide range o

complimentary accessories.

y ini Sheet . .
f The Aluminium Roofing ferrous metal obtained from bauxite by electrical

Aluminium is a silvery white non- D asw 3 . ) )
processes, used princi;ley as an alloy. It is light in weight, resistant to corrosion, fairly

} I served that within a period of 100 years,

fi bly ductile. Curwell in (1986) observe
ium?g?uzali:::a;dzanced from being a rarely used metal to the second largest .metal usefd
world wide. The characteristics and properties which have brought about this dramatic
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ght high strength, rcsistance o
" i f finishes .

with a Va,r{et-}' B » and jgg
weatheri f forming, the ability t0 be trEatlficl’it}' of aluminium Iis the deCOrated
recyélezrlll)lli%:t easzno a 1pleg1of the long term dug ocerhino church in Rome whigy, Wag
1y SEAL , f the st. Gr intenance, Th
ini cladding on the dome 07 F1% ©. " ally no maintenance, The typeg of
iar:lsjl":lll:'du:': ;‘81?7! ;':g ?:ls%il? in good condition with virtuaty
Aluminium Roofing Sheets are: . olored from the fa:‘tz?’ anfe :nveglr:‘i:’ked. The
T e alrea i, blue green, n. etc.
B Bven e arl urs, such as red, horse bloo t are originally grey 7y
could Exm in YaronS 600 co are not coloured but a i t_&a Y. Thig
2) Stucco: - H;we\i/:er, ﬂ;]ee einil: mosflv used where aesthetics consideration is ney ,
stereotype of roofing s e ired.
priority, but the functional requir ement des

i : wci
) _ : its light
Increase in the use of aluminum arc

Features of Aluminium Long Span Roof super imposed weight of aluminium builgj,

i rting Structure: The er ‘ . .
Ecozngs lgnslﬁzp(;uperg structure is very minimal compared to other roof Covering

material. This ensures lighter support. h hazards to th
Health Hazards: aluminium building sheets pose no health € users

() ! . . > o .
Resa(lsrgmtlllls:r, }(9);)( 1978) observed that unlike other f:ompetzltlvean';atenals, aluminium
building sheets has a higher scrap value even after prolonge (;‘I,S giﬁ its simplest f
Appearance: aluminium profiled building sheet can look outstan mij | ind lf?bs'l onm-
plain mill finish. It provides a pleasing archjtec?ul.'al beauf y t < nds ot buildings
with a touch of distinctive modernity, aluminium bulldmg_ sheet- can be used
extensively and economically, in areas such as;- Industrial bu1ld1.ngs, Ware
Houses/Workshops/Storage sheets, Conveyor gantry house, Community centers,
Theatre halls, Green houses/garden houses, Ratio covers etc, ( http:  www
aluminjum. org).

Wind: aluminium building sheet is amply strong to resist wind forces.

Thermal Movement: aluminium has a relatively high coefficient of linear expansion,
0.000024 per degree centigrade. Lateral expansion of sheeting is readily
accommodated by the corrugation/troughs. Expansion and contraction in the length of
long sheets should be allowed for by providing over size holes for fixing and
corresponding longs sealing washers.

Condensation: In most industrial buildings, the relative humidity of the inside air is not

high enough for condensation to be a problem. Experience indicates that good
ventilation is an adequate remedy.
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and
Total Cost of Building (Aluminium

":‘:.Q Cost of Roofing sheet (osml
l IR1000 ( urmmn; Total cost of | Total cost of
2 RI000 294560 | greees———paidiog__
1, 3800000 296550 | 70550 3:2% ';
. 378500 289500 T 669500 3405000
5, 377500 ——+—286000 T 464500 3375500
0 375500 283000 062300 5.570400
7 180000 2_8’0000 | 655500 | 3368400
8. ~ 381000 -~ 275000 1 655000 | 3375500
9 | 384000 294460 675460 3.455000
10, 390000 296450 680450 | 3,460000
| 400000 %500 689500 | 3.510000
12 415000 'msggo 700000 3,568000
13 410000 5'90663\' 720000 3.470500
» |4 381000 375000 700000 3,567000 ___‘
5 375000 656000 3,450000 |
L 290000 665000 | 3,450000

'SOURCE: Field Survey from Priced Bills of Quantity.

;;:::sz: Costs of Roof Components and Total Cost of Building (Cement Fibre
BOQ Cost of Roofing sheet Cost of l:oof Total cost of | Total cost of |

no carcassing roof building -

l. 319300 302860 622160 3,386600 |
2 316500 300760 617260 3.316500 |

3. 320000 305700 625700 3,395000

4, 321500 308500 630000 3.400000

5. 319500 302900 622400 3,390000
"6 | 320500 303000 623500 3,400000 |

7 321000 304000 625000 3501000 |

8. 323500 306000 629500 3,503500

9. 318000 299500 617500 3,489000

10. 319600 299600 619200 3,470000

1. 319100 298500 617600 %,450(_)00

12 318000 - 296500 | 614500 3.401500

13. 320500 300000 620500 3,3m

14, 319200 300500 619700 T

15. 318240 | 297500 621300 12 _
Source: priced bills
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1 Aqnuol NatignaLeent
7-Test
Samples 1
(] . - w of Independent
et A it of abservations |nl‘orem'.(-s
Mean values of Results 0 07 e T A e—
Location | variables _— P- Remark | A¢tion gy
Tested | it | Coment fpent | TAOD ) yarue | Hypothey;g
Fibre el : —
Cost of < 2 05 0.000 SS Reject Ho
roofing | 386100 319780 [ 0.5 | R B
] sheet , munsa——1 " . =
* e : 000 | SS Reject
; Coslt of 200468 0 3019547 | 4,671 2,08 0.0 7 , Ject Ho
carcassing E
Total cost , 0 |SS Reject
of 676568 0 | 621734.7 | 10,899 [2.05 | 0.00 Ject Ho
Roofing ,_ S —
" Total cost 0210 NS Accept H
; of 3449087 342007 | 1283 |2.05 ). Pt Ho
: building T - R

! Source: Researchers Analysis of Data 2000 N
; Key: SS - Statistically Significant, NS - Not signiftca

Data Analysis, Results and Discussion _ £ aluminium |
Four (4) experiments were carried out to determine whether the cost of aluminium ong

|

5

| . .

‘ span sheet differs significantly from the cost of cement synthct_ic fibre sheet considering 1)

! the rool covering material cost, 2) carcassing cost, 3) total rooling cost and, 4) total cost of

‘5 building. The result shows a statistically significantly difference in the cost of_ roof

] covering material, the cost of their carcassing members, and the total fm?ﬁng cost, with P-
values of 0.000 for all of them. However, there was no significant statistical difference the

5 total cost of building in each case with P-value of 0.210

| Summary of Findings
] Within the framework of the data, using both regression analysis and independent sample
T-test and their various discussions, and results, the following constitutes the summary of
findings.

1. Cost of roofing sheet for both materials affect the total cost of building
2. Cost of using cement fibre roofing sheet was less compared to aluminium long
1 span roofing sheet.
Cost of carcassing for aluminium sheet was less than carcassing for cement fibre.

Total cost of roofing using aluminium sheet was more than that of cement fibre
sheets.

b i

S
s W

Conclusion and Recommendation

The research concluded that there ig significant statistical difference between the cost of
aluminium roof covering and cement fibre roof covering with the aluminium roofing
sheets more expensive. However, the cost of carcassing members for aluminium roofing
sheets was less expensive relative to that of cement fibre sheets. The total cost of roofing
work, that is, the cost of carcassing members and roof cov'erin material was more
expensive using aluminium sheets thap using cement fibre roofing Shgeetg .

?ct:er:n?:nszg &Z?V:th?: CIusnlon§ and from the findings in the literature review, it is
Acsthetics is the priority in the design and the roof will not be

8, the aluminiym roofing sheets would be ideal

e
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\ . :
cause of 1S flexibility of desi :
lggvvcvcr. where the cx;p(l\mgi:si‘sg n which can fit into virtually any design shep® and form
§ 18 on cost savings and the roof would be subjected to SUPEH

;mposed loads such as sn
p ow, the cement fibre sheets would be recommended.
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n this research work.
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4 mposeC T

\ Corthermore, i 18 Qe

lq lc:::m‘wil;cration durir:g tth: \;)::)l:ended that 1oof work should be seriously laken INtO
e esses of cost planning analysis, control and modeling.
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