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ABSTRACT

Alternative material for construction of walls isagually coming to stay in view of the scarce nratof
traditional concrete material that is often beisgdl In the choice of suitable alternative wallmagterial such as Gypsum
board presented in this study, parameter suchstsaurability, shelf live among others need tacbasidered. It is based
on this premises that perspectives on effectiverds&ypsum board over sandcrete blocks as wallireferal.
The analysis of the primary data received throdghadministered questionnaires was done usingtitestital Package
for Social Sciences (SPSS), a software packagelajma: for data analysis. Ninety-five (95) questiaines were
distributed to various construction organizatiofbe data was analyzed using the Mean Index Scoi8)(kethod of
ranking. the research showed that the use of gypgaithoard will be beneficial in terms of time, easf construction and
handling; it is not yet manufactured in Nigeria amifl require some special training for manufactared installation by
local technicians or artisans. the research shdhatcthe board is durable especially for constamnctf non-load bearing

walls as it is not subjected to too much stress can last for very long periods.

Nine, the research proved that the effect of thgeNan weather on the board is minimal. The boaudefs are
used for internal walling and are not affected hg sun or rain or extreme temperatures and therefigr not damaged
easily. The board however is affected by the fotindson which it stands, therefore, if the foundatis stable, failure

free and water free, the gypsum panel wall alsaiesnstable and damage free.
KEYWORDS: Gypsum, Effectiveness, Wall, Sandcrete, Board
INTRODUCTION

Building construction has passed through a revatuin Nigeria. In the early stages of developmeniigeria,
empires like Benin, Kano and the like were bestvkmdor their prestigious structures, most made fimasic materials;
mud, bamboo, wood, metal and other natural masea@hilable at their disposal. These materialsjghacommon at the
time were not durable, as most could not withstidwedeffects of natural elements (flooding, heavugfedl and such), this

made the acceptance of western building materiatshreasier during the colonial era.

In the early days of the settlement, the lateri@swsed in its "raw", unmolded form, as opposedhto
present-day trend of making it first into bricka Area of land was set apart as a "borrow-pit", taedaterite was dug up
by communal effort. This was normally done durihg tainy season, when there would be plenty of matailable for

the treading (and general conditioning) processchviwvould follow the digging. The laterite was thesll-moistened
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with water and trodden under dozens of unshod fedts treatment was repeated about thrice (in these of about a
fortnight), till the laterite was soft and fine texture. It was then finally heaped up on the Gitdled atebo), and covered
with large plantain/ banana leaves, to preventaitlaning quickly. And using the laterite just liteat, was popular till
early in the 1970s, when a number of innovationseweade. (Source: Cordelia O. Osasona, TraditiBodtling Forms
& Techniques, ljebu-Ode, Nigeria). With further éepment, the use of laterite in its raw form wasrsphased out as it
became easier to use it in the brick and block foFhe laterite was molded in the shape of a blawk was easier to
transport and use. This innovation made the Satelbteck readily accepted in the country. ‘Sandetdbck is now the
main material used in construction of wall unitshnilding construction in Nigeria and Ghana fordobearing and

non-load bearing walls’ (Anosike and Oyebade, 2011)
GYPSUM EXPLAINED

Gypsum is a naturally occurring mineral resourcgntbin many areas in the world and is mined just &ny
other mineral. According to Wikipedia, it is a seftlfate material chemically made up of CalciumpBatedihydrate
(Chemical Formula: CaS2H,O). in their publication in the Journal of Fire &utes (Vol. 9), Kontogergeous,
Mandilaras & Founti described gypsum as a crys&linineral of calcium sulphate with chemically boumater which
aids it's resistance to fire. It has a hardnessiiein of 2 on the Mohs scale of mineral hardnddse word Gypsum was
formed from the Greek word “gypsos” which meansalkh or “plaster”, and the since large amounts phgum obtained
from the quarries in the Montmartre district in Bavere dehydrated and used for many different qaep, it quickly

became widely known as Plaster of Paris as ifli<atled today.

This Plaster of Paris was unique based on thetfattupon addition of water, it returns back t® driginal
“gypsum” state and can be cut and set in diffefenins as desired (Source: Wikipedia). Gypsum isibin strata in
different countries and regions in the world. Itdisposited by water bodies (hot springs, lakes s&ad water) and by
volcanic vapour which means it can be mined anyatiarthe world under the right circumstances, eweiigeria.
The gypsum board was first made by an American,uitige Sackett in 1988. He wedged the plaster o§ feetween
several layers of paper forming a thick board withardened exterior due to the compressive fored teshold the layers
together. He called this board the “Sackett boan@®’ own patent covered wallboard. It soon evolgeitkly after that and
even spread to other areas, mainly Britain. The leaterior makes it even more useful as it caniisted in any way as
desired with paint and other finishing agents. Gypsoard is manufactured in panels of standardgthenand widths.

The thickness is determined by its function andsgyp core.
GRADES OF GYPSUM BOARD

There are different grades of gypsum board, cleskificcording to functions of structural stabilipgoustic
properties, fire resistance and the kind of maltersad for the surface. It is also classified adiogy to size and shape of
the edges that will be attached to the frames (théssification depends on the designs from the ufis@turer).
Some examples of the different edges availableraneded, tapered, beveled, square edge, and tomgtiegroove
(V-edge).

RESEARCH METHODOLOGY

The purpose of this research study was to creaseemess of the use of gypsum board, determinediemtages

and cost effectiveness and also to examine itsulrsfs in the Nigerian weather and climate. Thiglsthoped to provide
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empirical data to the advantages of using gypsuardas a solution to the high cost of Sandcretekbigall in the

industry.

Research methodology as “The process used to talecmation and data for the purpose of makingibess
decisions” by the BusinessDictionary.com. In relatio this study, it is the process or methodsliraa in gathering data,
analyzing such data and drawing relevant conclgsfoom the data collected in line with research thes already been

carried out.

The bulk of data collected has been through rewidéwelevant literature to the study obtained froefated

articles, journal publications, manufacturer’s witband records and well as other unpublished riahter
RESEARCH DESIGN

The research design most appropriate for this simdietermined to be the Survey Research Desiga.sthvey
research design is concerned with the structurinrgnanvestigation for the purpose of identifyirgetrelevant variables
and their relationships with one another (Ojo, 200%He SSRIC (1998,) in a publication defined Syrrasearch simply as
a method of asking questions, either through faefde interviews or by sending and receiving malsrvey research
design can be further subdivided into descriptexplanatory and exploratory research designs. lrierstudy, two of
these research designs were adopted. The firsttheagxploratory research design, to collect dataudh review of
literature, interaction and interviews with manutaers, as well as studies of existing structure@sstructed with the
gypsum board over time. The other research degigliea is the Descriptive research design. The bDabee research
design was used to collect descriptive opinionsyweiand awareness of a certain group of profedsienacerning the use
of the gypsum board.

DATA COLLECTION

To obtain this data, appropriate questionnairesewdistributed to selected professionals in constmc
organizations in Lagos, Nigeria, about 100 profassis in total. The questionnaire was developedutjin an extensive

review of literature, bearing in mind the aims afjectives of the study.
RESEARCH POPULATION

The research population consists of professiomaleé Nigerian construction industry with considdeayears of
experience in the industry across Lagos state,iff&reht construction organizations will be visitedlients who already
have buildings partially or entirely constructedhmgypsum board will also be included in the reskeas their satisfaction

with the product, both cost wise and general stnattsoundness.
SAMPLE SIZE

Determining a sample size is the process of chgdabi@ number of observations for a study. A saroplesists of
selected elements, subjects or observations frgimem population. In this research study, same determination is an
important aspect to examine due to difficulty indsting the whole population, Ojo (2005). The aseyof the primary
data received through the administered questioesaias done using the Statistical Package for E8ciances (SPSS), a
software package developed for data analysis. H&SSs a statistical package that provides powstétistical analysis

and data management system in a graphical envinonamel offers the analysis of different statistiestures embodied in
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a set of data which can be represented in varicapghical forms,95 questionnaires were distributedarious construction

organizations and 72 of them were returned.
EFFECTIVENESS OF THE GYPSUM WALL BOARD ON CONSTRUCT ION PROJECTS

The effectiveness of the gypsum wallboard throdghduestionnaire was determined through a seriegeth
structured questions in this section. The questiasieed were on the availability of the gypsum wadltd and the
supporting accessories for purchase at the mammiiagtcompany, there are other questions askedhereffects of
Nigerian weather on the gypsum board. Questionsavere also distributed to the specialists traiogthe manufacturing
company in assembling and construction of buildingisg the drywall, project owners (Clients) respech based on their

experience with the board since the completiomeirtprojects.

The data was analyzed using the Mean Index Scol8)(Method of ranking. The frequency of replies dach
qguestion was measured using the MIS formula ankisrlom 1 to 7 were developed. The MIS formula usedetermine

the ranking of effectiveness of gypsum board isnshbelow:

5(5.4) +4(4) + 3(5.D) + 2(D) + 1()
5(S.A+ A+S5.D+D+U)

Where S.A represen8trongly Agreel A representsigree!® U representi/ncertain(®!

D representDisagree S.D representStrongly Disagree!™

Table 1: Ranked Responses to Questions in Section C

Effectiveness of Gypsum | Strongly Strongly . .

Board Agree Agree Disagree Disagree | Uncertain MIS Rank
Accessories readily 13 48 1 1 9 0.7528 sy
available for purchase '

Handling of Gypsum Panels 11 46 0 1 14 0.7083 ™ 2
Gypsum panel readily 12 44 0 3 14 0.7083 '3
available for purchase )

Gypsum Board is 19 22 12 5 14 0.675q ™M
structurally acceptable

Gypsum Board will reduce 5 31 0 7 21 06000 U5
construction cost. '

Specialists readily available 4 39 0 4 29 053806 B
to assemble panels '

Effects of Nigerian weather 5 23 6 9 29 05056 7
on gypsum board '

(Source:Field Survey 2014

The Table 1 shows that the gypsum board, in terheffectiveness is most effective in purchase ofemals
needed for installation with the mean index scdr@. 852 meaning that the majority of respondenteaghat it is readily
available to purchase. The next 2 elements rankedhe list, both equally ranked with a ranking o7@3 are the
purchase of gypsum board and the handling (trahsgtorage and use) of the board. It can be saittiie boards are easy
to buy, store and use without much loss or damalye.board was ranked'4n terms of structural soundness, for internal
non-load bearing walls as being effective. RanKBisShe fact that the use of gypsum board will eoonstruction cost,

as it is seen in the frequency of the items inl@dbabove, that most respondents agree thatlitadlce costs while the
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lesser majority are uncertain in that area. Thélahitity of specialists to construct or installetiirywall was ranked"6in
being effective while the™7ranking was the effect of Nigerian weather ondlpsum board. From the ranking above it

can be concluded that the gypsum board is mogttaféeto purchase and construct.

Table 2: Frequency Distribution of Respondents ont8uctural Stability of Gypsum Board

Structxrca::IeSF;[; t:::'tg e Frequency | Percentage
strongly agree 19 26.4
Agree 22 30.6
uncertain 14 19.4
disagree 5 6.9
strongly disagree 12 16.7
Total 72 100.0

(SourceAuthors Field Survey 2034

Table 2 above shows the frequency distributiorespondents about their opinion of the structueity of the
gypsum board. The majority of the populace agrhasit is structurally acceptable. 26 % stronglyeggthat the board is
structurally sound, 30% also agree to that fact J#rcent are uncertain about the structural staloif the panel while

6.9 merely disagreed.

Table 3: Cost Reduction Effectiveness of Gypsum Baoain Place of Sandcrete Blocks

Construction Cost Frequency | Percent
Reduction Using Gypsum
strongly agree 5 6.9
agree 39 54.2
uncertain 21 29.2
disagree 7 9.7
Total 72 100.0

(SourceAuthors Field Survey 2034

Table 3 shows that 54% of the research populatipees that using gypsum board reduces constructishin
place of Sandcrete blocks. 29% are uncertain; $fpswn board might not necessarily reduce the cbsbostruction

compared to using Sandcrete. About 9% of the papuisagree that using gypsum board will constonotiost cheaper.

Table 4: Frequency Distribution for Handling of Gypsum Board in Nigeria

Ease of Handling
(Transport, Storage and Frequency | Percentage Cumulative
Installation) of Gypsum Percent
Board
strongly agree 12 16.7 16.7
agree 44 61.1 77.8
uncertain 13 18.1 95.8
disagree 3 4.2 100.0
Total 72 100.0

(SourceAuthors Field Survey 2034

From the table above, it can be said that mosoretgnts agree that the gypsum board is easy tspatn store
and construct (install), 61% of the respondente@do this and 16% more strongly agree. 18% ofdkearch population

is uncertain about the ease of handling while 38agtiee
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Table 5: Availability of Gypsum Board for Purchase

strongly agree 15.3 15.3
agree 63.9 79.2
uncertain 14 19 4 98.6
disagree 100.0

Source: Authors Field Survey 2014)

Table 5 shows from that a large proportion of tbewation agrees that the gypsum panels are relateasy to
purchase and are readily available. About 19% asune about the availability of the gypsum paneidlen1.4% did not
agree that the gypsum panels are readily available.

Table 6: Availability of Assembly Specialists

strongly agree
agree 54 2 59 7
uncertain 25 34 7 94.4
disagree 100.0

$ource: Authors Field Survey 2014)

Table 6 above shows the frequency distributionhef tespondents’ opinion on the availability of @disttion
specialists to construct the drywall. 54.2% of tespondents agree and 5.6% strongly agree thaptwalists that build
drywall are easy to find and are available for w@4.7% were uncertain whether or not the spetsadiee available while
5.6% disagreed that the specialists were readiylahle.

Table 7: Frequency Distribution for Cost ReductionUsing Gypsum Board

strongly agree
agree 54 2 61 1
uncertain 21 29 2 90.3
disagree 100.0

Source: Field Survey 2014)

From Table 7 above submitted as follow: respondtrasstrongly agree that the gypsum board willioedcosts
in wall construction is 54.2% and 6.9%. Also, 29.8%ihe populace is uncertain whether or not the afsgypsum board
in place of Sandcrete block will reduce construttiost, while the remaining 7% completely disagree.

Table 8: Frequency Distribution on Effects of Nigeran Weather on Gypsum Board

strongly agree
agree

319 389
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Table 8: Contd.,
uncertain 29 40.3 79.2
disagree 9 12.5 91.7
strongly disagree 6 8.3 100.0
Total 72 100.0

(SourceField Survey

Table 8 shows the opinion frequency of respondentshe effects of Nigerian weather on the gypsurardbo
6.9% of respondents strongly agree that the wealthes not affect the gypsum board adversely, 3aB%agree to this.
A slightly percentage (40.3%) is uncertain of tffeas of weather on the gypsum board. 12.5% desagnat the Nigerian
weather does not affect the gypsum board: that saai the weather does in affect the gypsum bdateractions with
some of the respondents felt that the tropical hevafrain and heat) affect the gypsum board anduitd start to crack or

soften at the bottom where dampness is most likebegin.

GENERAL OPINION ON GYPSUM BOARD AND DRY CONSTRUCTIO N IN NIGERIA

The opinion of the respondents on application gfsgyn board and dry construction in constructiomari-load

bearing walls, and for construction of public hagsunits for citizens. The schedule is as presentd@ble 9.

Table 9: Dry Construction in Nigeria

Dry Construction in
Nigeria

Strongly
Agree

Agree

Strongly
Disagree

Disagree

Uncertain

MIS

Rank

Gypsum as a fully
recognized substitute,

21

34

13

0.7278

1

for Sandcrete in wall
construction
Gypsum as major
material for public 11 33 2 20 6
housing in Nigeria

0.6639 "

The table above shows the ranking or responsesth@nsection. Ranked first is the fact that the aEGypsum
wallboard should be encouraged in place of Sanelteicks in construction in the country. In seconih a ranking of
0.6639 was the respondents’ opinion on the useyp$gm board for public housing units in Nigeria. W&Whmost of the
respondents agreed that it should be used forghblising, to provide more homes for citizens,sade majority do not

agree with this concept, for various reasons.

Table 10: Encouraging the use of Gypsum Board in erian Construction Industry

Gypsum Board Should be :
Encouraged in Nigerian | Frequency Percoentage Cr e
Construction Industry ) PR

strongly agree 21 29.2 29.2
agree 34 47.2 76.4
uncertain 13 18.1 94.4
disagree 4 5.6 100.0
Total 72 100.0

The Table 10 above shows that the majority of #s2arch population agrees that the use of gypsand lshould

be encouraged in the Nigerian construction indygtry2% and 29.2% of the entire populace stronghg@ 18.1% of the

populace for various reasons is unsure whetheotwthis should be while 5.6% clearly disagree.
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Table 11: Use of Gypsum Board for Public Housing ilNigeria

Cumulative
Frequency | Percentage (%) Percent
strongly agree 11 15.3 15.3
agree 33 45.8 61.1
uncertain 6 8.3 69.4
disagree 20 27.8 97.2
strongly disagree 2 2.8 100.0
Total 72 100.0

When asked if the use of gypsum board should beugaged in construction of public housing units,3% of
respondents strongly agreed, 45.8% merely agredél 8f the entire population were unsure while 27 @isagreed that
the board should be used for various reasons &% &trongly disagreed. From personal interactioite & few of the
respondents, it was deduced that the large nunfldisagreements resulted from the fact that thdigbe those that will
be living in these public housing units will moitelly cause damage to the board because they leaydittle knowledge

in maintenance.
DISCUSSIONS OF FINDINGS

From the table of ranking of responses to sectiagh@an be seen that the majority of respondegtseathat the
gypsum board is effective in all areas as questianethat section. Table 5 showed that the gypsoardy in terms of
effectiveness is most effective in purchase of s&maees needed for installation with the mean indeare of 0.752

meaning that the majority of respondents agreeitimteadily available to purchase.

The next two (2) elements ranked on the list, mhally ranked with a ranking of 0.7083 are thechase of
gypsum board and the handling (transport, storageuse) of the board. It can be said that the lsoard easy to buy,
store and use without much loss or damage. Thedbwas ranked % in terms of structural soundness, for internal

non-load bearing walls as being effective. RankK&Zhe fact that the use of gypsum board will doonstruction cost.

This shows that the gypsum board is effective toclpase and construct according to the opinion ef th
respondents. Personal interviews with some of gspandents revealed that the gypsum board is indffective also
when considering labor, cost of construction andstmiction time. They attested to the fact thahwite right tools and
accessories and well trained drywall constructipacglists, the drywall is quick to construct bezawf its lightweight

nature and prefabricated edges for installation.
SUMMARY OF RESULT ANALYSIS
The outcome of analysis is as summarized below

* The Table 5 shows that the gypsum board, in terfreffectiveness is most effective in purchase otemals
needed for installation with the mean index scdr@. 52 meaning that the majority of respondente@ghat it is
readily available to purchase. Other ranks, from Bn7th of elements, prove that the gypsum boseffective

in terms of cost from purchase to construction.

» Tables 6 through to 11 shows the frequency digiohuof respondents answers to questions in Se@i@nd

confirms the effectiveness of the gypsum board.

* Table 11 shows the ranking of responses to questipsection D. Ranked first is the fact thatube of Gypsum
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wallboard should be encouraged in place of Saneldrletcks in construction in the country. In secowih a
ranking of 0.6639 was the respondents’ opiniontenuse of gypsum board for public housing unitiligeria.
While most of the respondents agreed that it shdwaldused for public housing, to provide more horites
citizens, a lesser majority do not agree with tiacept, for various reasons. It can be conclutlatithe use of
Gypsum board should be encouraged as a major subdtr Sandcrete block in construction of nondid@aring

walls.

* In Table 11 opinions on the use of gypsum board eva®uraged in the Nigerian construction for pubbeising
units, 15.3% of respondents strongly agreed, 45n88tely agreed, 8.3% of the entire population wasura
while 27.8% disagreed that the board should be fmedharious reasons and 2.8% strongly disagreed.

» Interactions with some respondents showed thalatige number of the respondents that disagreedtedsiiom
the fact that they believe those that will be liyim these public housing units will most likelyuse damage to

the board because they have very little knowledgaaintenance.

* The Table 11 showed that the majority of the redeaopulation agrees that the use of gypsum bdavdld be
encouraged in the Nigerian construction industidi2% and 29.2% of the entire populace stronglyegt8.1%
of the populace for various reasons is unsure wenetit not this should be while 5.6% clearly disagre
This shows that while most respondents agree thaduld be helpful to encourage the use of gypsward in

Nigerian construction.

» Table 8 shows the opinion frequency of respondentshe effects of Nigerian weather on the gypsumardo
6.9% of respondents strongly agree that the wedites not affect the gypsum board adversely, 3hB%agree
to this. A percentage (40.3%) of respondents ietam of the effects of weather on the gypsum doha?.5%
disagree that the Nigerian weather does not dfffiecgypsum board: that means that the weatheridadfect the
gypsum board. This showed, and from interactiorth véspondents that the tropical climate of Nigevit not

affect the use of gypsum board.
CONCLUSIONS

This study assessed the awareness and the costivefifess of using the gypsum board in Nigeria. Thely
carefully assessed the various factors involvedeitermining how effective it would be to encourdige use of gypsum
board for non-load bearing walls for residentiadl ather construction purposes in Nigerian consimactThe result of the

study was based on the analysis of data collected & selected population, thus arriving at thifaing conclusions:

First, the study showed that the use of gypsumdbas been in use since it was first developed891n the
USA, though it is not commonly used in Nigeriaaage percentage of the Professionals in the cartgtruindustry are
aware of its use. Second, the research showeththatse of gypsum wallboard will be beneficialénnis of time, ease of
construction and handling; it is not yet manufagetlin Nigeria and will require some special tragnfor manufacture and

installation by local technicians or artisans.

Third, there are no sources of production of thpsgyn board in Nigeria; the board panels are impofitem
other countries where it is used and produced iR, iben imported through Nigerite, which is a sistompany to
SINIAT.
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Fourth, the research showed that the gypsum baardi are not produced in Nigeria, with the lang@ants of

gypsum deposits in Nigeria; it is possible for Nigdo begin production in the nearest future.

Five, the research showed that the level of satisfia of clients who have used the gypsum wallbdardery
high. Six, from the opinion of the specialists wihstalled the gypsum board, the study showed thatuse of gypsum
board is relatively easy and stress free, requittés time and effort to install. Seven, the stuslyowed that the use of
gypsum board also encourages variation in desigih @sn be constructed with bends and turns thahateasily be
achieved using Sandcrete blocks. Eight, the reBestrowed that the board is durable especially émstruction of non-
load bearing walls as it is not subjected to to@imstress so it can last for very long periods.eNihe research proved
that the effect of the Nigerian weather on the Baaminimal. The board panels are used for infenmdling and are not
affected by the sun or rain or extreme temperatameistherefore are not damaged easily. The boarg\er is affected by
the foundation on which it stands, therefore, & fhundation is stable, failure free and water,ftee gypsum panel wall

also remains stable and damage free.
RECOMMENDATIONS

* Housing shortage for the population in the courtls for all tiers of the government, local, statel federal to
be aware of the cost effectiveness of using thesgypboard in construction of public housing unis the

citizens.

e The use of the board should be encouraged and made popular in the construction industry amongst t
professionals so that the obstacle areas, mostlptice of installation accessories can be seftig¢oine, making

the use of the gypsum board more effective.
* Project owners should be made aware of the cogffit@nf using gypsum board.

* The manufacture of gypsum board from the availgbiliill create employment for the largely unempldye

citizenry and encourage economic development bergdion of income for the country.

* More tests and research studies should be camdedmthe effectiveness of using gypsum board geNa in all

other areas
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