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Abstract

It is universally accepted that housing is humasithird most essential need after food and clghRapid
population growth and increasing urbanization hkaeeto overcrowding in urban housing, homelessaess
overstretching of existing infrastructure and segsi This paper examines the various constructiatenals that
are readily available in abundance in Nigeria amastruction techniques used in building to suppottsing for
the urban poor. It appraises the architecturaltfans and values of these materials and their piaféies as
common and affordable building materials. The pagarcludes that with the application of appliedlding

research and general acceptance of locally availaalterials and building construction techniqules,groblem
of high cost of building materials that make itfidifilt for the urban poor to have their own housimguld be
greatly resolved in Nigeria urban centres.
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1. Introduction

Housing is essentially one of the basic needs of. rAfter food and clothing, it constitutes the thirecessity of

life. Researches have shown that more than haliefvorld’s 6.6 billion people live in urban areaspwded

into 3 percent of the earth’s land area (UNCHS,3)9%he proportion of the world’s population livimg urban

areas, which was less than 5 percent in 1800 iseteto 47 percent in 2000 and is expected to réagiercent

in 2030 (UN study as cited in Kwasi Nsiah-Gyabaald, p. 1). However, more than 90 percent of future

population growth will be concentrated in citiesdeveloping countries and a large percentage sfabpulation

will be poor. In Africa and Asia where urbanizatisnstill considerably lower (40 percent), both arpected to

be 54 percent urban by 2025 (Fadairo and OgunmekR2@iL1).

The population of Nigeria is over 150 million (Nigen National Population Census, 2006) and is s§ilhg at

an annual growth rate estimated at 3.2% (allAfdom, 2008). As a result of this, Nigeria has a daand

increasing housing deficit which stood at approxaha8 million housing units in 1991 and betweenahi?l 14

million housing units in 2007 (Fadairo and Ogunmalki, 2011).
Nigeria’s urban housing problems manifest in ov@neting, slum housing and the development of shantie
in virtually every major Nigerian city. The housipgoblems vary from inadequate quantity and quaifty
housing to the attendant impact on the psycholdgsomial, environmental and cultural aspects afdig.
Housing is capital-intensive. The cost of adeqlatesing is beyond the reach of most Nigerians (@llof
2012). This, thus, underlines the economic dimenmdiaat is, the question of affordability of hougimhe
challenge of housing in Nigeria becomes not onlpitovide houses but to make the houses affordable t
the average Nigerian.

In Nigeria, over 7 out of every 10 people live lvelithe minimum poverty level and 9 of every 10 aré¢hie low

income group (Fadairo and Ganiyu, 2010). Therefitrese people cannot provide housing for themsgthiey

then are rendered homeless or live in poor housiihg. government has in place various policies diggr

housing delivery to the general public but poor lengentation has made it impossible to meet up thighhigh

magnitude of housing units needed (Balogun, 208dafo, 2008).

2. The study Area

The study area is Akure (Figure 1) — the capitgl of Ondo State of Nigeria. The city is in the SBoWestern
part of Nigeria. It lies within Latitudes’25'N and 728'N North of the Equator and LongitudeS$6%E and
5°%21’E East of the Greenwich Meridian. It is locatgproximately 700 kilometres South West of Abufee t
Federal Capital of Nigeria and about 350 kilometeetagos the former capital of Nigeria. It is lt@é within

the tropical rain forest region of Nigeria. It bewa the capital city of Ondo State and a Local Gowemt
headquarters in 1976. Akure has three residengédtlement patterns — the core area, the peripheral
neighbourhoods to the core and the suburbs. Thénait withessed immense growth in the size of oyilareas,
number of immigrants, transportation, and commeéra@ivities and has attracted both major investams
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private developers into the city. The total areapproximately 41.2km2 and it lies on a relativaimplof about
250m above the sea level. The population of thegrigw from 38, 852 (Thirty two thousand, eight tred and
fifty two) in 1952 to 71,106 (Seventy one thousamade hundred and six) in 1963. Its population watsrated
to be 112,850 (One hundred and two thousand, &igidred and fifty) in 1980; and 157,947 (One huddrad
fifty seven thousand, nine hundred and forty sevan}990 (Ondo State of Nigeria, 1990). The lastisces
conducted in 2006 put the city’s population at 233, i.e. Three hundred and fifty three thousana, twndred
and eleven (NPC, 2006).

3. Review of related literature

Laterite as a construction material has been useadnturies by people all over the world. Manyfatiént
techniques have been developed; the methods usgdaeeording to the local climate and environmetnell
as local traditions and customs. As a modest eitha thought that as many as 30% of the wonidipulation
lives in a home constructed in earth (Houben & @arril994: p6). Despite this, laterite constructiormany
parts of the world particularly in developing cotres like Nigeria is considered to be a constructitaterial for
the poor and hence undesirable. Loss of traditi@nalviedge resulting in deterioration in the quabf recent
earth constructions has, in many cases, compouthdse beliefs. In many countries however, the yeid$or
the measurement of national progress is hingedeunlégree of contributions of the construction stduto the
nation’s economic, social and political advancem@igbo (1982) and Mogbo (2001) affirm that buildiand
construction sector in Nigeria is ‘important’ anctucial’ to her economy. Abiola (2000) identifiediloling
materials as one of the principal factors affectihg effective performance of the Nigerian constoauc
industry. The building materials sector is a maontributor to the construction industry becausdenias
constitute the single largest input in constructidien accounting for about half of the total cobmost or any
construction products (Fellows et al 1983; San@8i31 Mogbo, 1999; Kern, 2004; Okereke, 2003).

The building materials sector can be split intoethproduction groups: modern or conventional bogdi
materials which are based on modern conventionadlymtion methods like concrete, steel and glassseth
materials that have been in local production fromient times using small-scale rudimentary techgiels, e.g.
laterite, gravel, thatch, straw, stabilised mudarazand raphia palm et cetera; and innovative ma#ewhich
are materials developed through research effontediat providing alternatives to import-based nialere.g.
fibre-based concrete, ferro-cement products etde(&ji, 2011).

There exist calls for the return to traditional eréls, referred to in this study as indigenouddiog materials
(IBM). Amongst the reasons advanced for these emfishigh cost of both the modern and innovativigding
materials and their inadequate supply in the mafk?]MCHS, 1990), as well as the climatic friendlises
harshness of modern materials in this region.

4. Need for Low-cost housing

Nigeria has a population of over 140million (FRN)0Z). The average population density accordindJte§P,
1999) is approximately 124 persons per square litoan making Nigeria one of the most densely pdpdla
countries in the world. Access to decent and aéfbkel housing to this large population is a dauntihgllenge
which has made housing an issue of national conoksnasserted by Adam and Agib (2001) housing in
developing countries is one of the most importasid needs of low-income groups. Olotuah (2009)shasvn
that the lack of adequate housing in Nigeria is anifiestation of poverty which is the main reasonyveh
significant proportion of the urban dwellers livieshigh density housing and environmental condgiorhis has
constituted serious health hazards and threatiseio general productivity. It has been shown tihat poverty
level of most Nigerians makes it difficult for indliluals to own their houses (Daramola, Alagbe, Aduand
Ogbiye, 2005) since construction costs are beybedmeans of the poor. The costs of conventionddiogi
materials need to be addressed by focusing on tsvaternative local and indigenous building matsr

5. Improved techniques and products

Swish puddling method is employed in the equatadai forest of the Yorubas, Edos, Ibos and otloerttsern
tribes. In the South-eastern region the buildingrige used is loam which is prepared by mixing nwm earth
containing gravel with high quality clay to strehen it. In the South-West States, the laterite riats mainly
argillaceous clay and is usually very grainy. A tane of greasy clay and sandy laterite soil is liguhe best
laterite material for building found in these place

The process of the preparation of the materiabfolding commences in the middle of the rainy seagopit is
dug with the vegetation top soil thrown out to es@dhe red clay below. The clay is broken into sladd when
they have been sufficiently wetted by rain, theg auddled by stamping with feet to achieve the rddsi
plasticity (Olotuah, 2002). Early in civilizatiorribks were baked using a fuel in crude oven. Thekbrwere
made of clay mixed with straw to give them addedrsith.
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The obvious weakness of traditionally made sunedtdocks is their low compressive strength and low
durability if exposed to rain. The properties oésh blocks can be improved upon taking into acctheit
observed weaknesses. The comprehensive strengthe dblocks can be improved upon by controlling the
moulding water content and increasing the compggtiressure during production. The block making riraeh
produced by the Nigerian Building and Road Resehrstitute (NBRRI) which is hand-operated, operatéh
a compaction effort not less than 3N/fafhe clay is mixed with water a little above theimum level and the
blocks are subjected to accelerate drying withbrdngage occurring during drying, thus giving thakesirable
compressive strengths (Olotuah, 2009).

Walls of sun-dried blocks need to be protected fitbm rain if they are to have comparables life spdth
sandcrete blockwalls. Large roof overhangs are traglitionally to protect the walls while pavemerasind the
buildings will serve to protect the foundations.eTalls need to be plastered immediately after tcocon to
avoid moisture concentration.

5.1 Fired clay bricks

Bricks are made from clay and other minerals, pgsed into a workable consistency and formed todstah
sizes. These are then fired in a kiln to make tls&nong, durable and attractive. Fired clay bricka be made
locally with the use of machine and fired in a sienplamp kiln. The fuels commonly used are wood hrass
straws. The NBBRI has developed the down drought kising coal and diesel as fuel with a higher
productivity.

5.2. Laterite stabilised blocks

Laterite stabilization is done to improve the pmtigs of the blocks. This is achieved through additof
materials such as cement, bitumen, and lime in@pfate proportions (Arayela, 2005). Cement is minast
common stabilizing agent, the addition of which @mtes cohesive nature of the clay and increase®tisde
strength of the blocks. Research findings by NBB&re shown that 4% cement addition is sufficierddhieve
excellent stabilization using the block mouldingamiae designed by the institute with a minimum bfi@n?
compaction effort. Loam and silty-loam clay aretallie for stabilization with cement. Earth stalaitisn with
4% cement content gives an average compressivegiref 1.6N/mr(Madedor, 1987).

Lime is also used for stabilization. It strengthesesth greatly when it reacts with clay contentlaiérite.
Stabilization with lime is better with earth of higlay content while cement is preferred for earith high sand
content.

Stabilization with bitumen increases the tensikersjth, pressure resistance and water proofingeptiep of
earthen walls. It also improves its thermal quaditof low heat conductivity and confers extremerimdl dryness
in the blocks, thus enhancing its durability evethie level of fired bricks.

6. Techniques of construction

Tools for building construction in the study area eutlasses, hoes, diggers, axes, ropes, plunsking,aberq
kudunsi, anset, locally fashioned mallet (rammer), tyingetal) straps. The tools and implements, and trsss
are as follows:

6.1 Foundation

Building operations start with site clearing andting out with Cutlasseand axedor cutting and clearing of
bushes and felling of trees. Rope tied to upper trunks of trees and pulled towahe direction desirable for
the trees to fall. They are, also, together witledhgpalesand pegs (wooden) used to mark out bounds and
maintain straight lines and building edges. Diggensl hoesare used for digging out trees from their roots,
grubbing out foundation trenches and softeningitigr and mixing building earth. Trenches are madihe size

of the block and other functional spaces and arasomed out. Measuring modules include step (fatide,
ankle and palm lengths which are often calibratetim long plumb poles for use throughout this gy and
other similar future operations.

6.2 Walling

Walls are built on, and along the foundation tresschRelevant tools include diggeaad hoedor digging,
turning and mixing of the earth respectively. Ottaols are théabero”, “kudunsu” and guiding or plumbing
stave. There are two slightly different types‘alfero” . The first is a rectangular spade like metal blaite a
long wooden handle; the second type has a trianguddal blade dovetailing into a cylindrical poserinto
which the long wooden handle is inserted and nailed

It is, however, generally admitted ttadierois more efficient than the cutlass for peelingwét earth. By virtue
of its long handle, it covers a wider range and lsarused from any position around the wall, esfigciatop a
relatively high one. It is less strenuous to usi has a much higher mechanical advantage.

The kudunsu(Fig.4), is shaped like the hoe but unlike the has a small but thicker triangular metal blade
shooting out of the end, short, wooden handle aba right angle.
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It is used for cutting off hardened walls in sniatls, especially when preparing walls to receivastdrs. The
guiding orplumbing stavés a long, straight, sawn plank, carried by thddmsito guide the casting of the wall
along a straight line (Figure 6). Thanset”, (Figure 5), is a small axe-like tool used to chiplbagger lumps of
hardened mud wall, especially when

door and window frames are to be inserted in pl&rapsare long, flat strips of metal inserted at intesval
across the middle of the penultimate top wall cesirdolded around, lapped and nailed to the wallephbove
the topmost wall courses, thereby fastening theé plate (of pales) to the walls. Rafters (also afgg) are then
nailed to the wall plate with appropriate nail sizen much older times, when roof thatches weneoigue, ropes
were used in place of these metal straps and nails.

6.3 Roofing

In the Yoruba older indigenous architectuiagfing was done of leaf and redfthtches on a skeleton of poles
and stakes tied together with ropes. Other rootdaoy typesincluded the bamboo, each split into two halves
and arranged according to specific intricate dethidt may form a subject of future work. In prestémtes,
metal sheets are fastened with nails to purling oaféers that have aldmeen nailed in place.

6.4 Flooring

Solid domestic floors were once achieved with migittritic soil (sand and clay)

in the approximate ratio of 3 and 2 respectivelye§e were rammed into place with wooden

malletor rammerdashioned from the petioles of palm branches (Eg)r

6.5 Finishes and Decoration

Finishes can be applied on walls, floors and rolwfsyoruba indigenous architecture, finishes armemn on
walls and floors; and carving on posts, doors antlews in King's palaces, shrines and religiousdings.
Floor finishes still include rough trowelling ofmemed lateric floors with small calabash or earthamshells. It
could also be tiled with palm kernel, snail sh@tsearthenware shells. Thus, shells generally aoabl both
building tools (for smoothening and patterning)d & materials (for tiling). Doors and posts detions are
carved into fancied figures and patterns with aagvknives, chisels, puncheasid smoothened with abrasive,
dry, sand leavesGutenbergia nigritangGbile 1984) or Erinpin eluju’ in Yoruba. Sand leaves were used in
place of emery papers for abrasion and smoothening.

7.0 Resear ch M ethodology

The study was based largely on case study andaigers of the built environment in Akure metrogolData
were gathered from the observations made at theugproject sites on materials and constructichri@ues
used in the location, the inhabitants, level oftmemodation and the environment generally.

7.1 Cost of using laterite for construction

The deduction from the chart (Figure 8) shows tiadut 71% of respondents agree that laterite ufmge
construction is cheap as against the 29% who agriseon the expensive side. It is therefore evidirat
respondents are well aware of the cost effectivienéthe use of laterite brings even though theafisandcrete
block for construction is still very much in vogue.

7.2 The use of laterite in urban centres

Despite the numerous advantages the use of latefitgs, respondents lament about its poor pat@maghe
urban centres.

Deductions from Table2 and bar chart (Figure 9)caied 44% and 42% of respondents agree that ihbialseen
patronised well enough by the people of the urbbassc

8. Conclusion

Laterite materials have been observed to have abdsirqualities for construction of houses especiail
Nigeria’s climatic conditions because of their that properties. With the versatility and strengfhnd for
example, a wide variety of shapes and interestmbitectural forms exists in which the aesthetituga and
technical possibilities of the materials could bghly appreciated. Problem of housing is closegdtto the
question of how to build an affordable house byutEan low-income earner. This calls for pract&@ltions to
low-cost housing design and construction throughuke of locally-sourced building materials anduwally
sensitive designs. This includes the developmebiudfling methods and technologies that are bofirgpiate
to the resources and skills available, and whideradfiexibility while reducing cost. The imperadivis for
architects to re-examine conventional standardexmore old and traditional techniques in orderathieve
innovative new techniques.
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Table 1: cost of using laterite for construction

s/n Cost Frequency Per centage

1 Expensive 16 29%

2 Cheap 39 71%
TOTAL 55 100%

Table 2 Laterite use in urban centres

S/n Patronage Freguency Per centage

1 High patronage 3 5

2 Good 5 9

3 Fair 24 44

4 Poor 23 42
TOTAL 55 100

Source: Researchers field work 2012.
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Case studies

Plate 1: Use of laterite blocks in perimeter feggin Plate 2: External facade finished
with laterite blocks, Elizade University, ElizadaiMersity, llaramokin. llaramokin.

Plate 3: Laterite blocks used in Faculty building  Plate 6 Laterite adobe walls used in
residential building,
Elizade University, llaramokin. llaramokin.

Plate 7: Laterite adobe walls used in residentidding  Plate E-Testing Laboratory
constructed with llaramokin.. laterite  blockdrederal
University of Technology, Akure.
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