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Minister's Goodwill Message

TIle provision of shelter to the generality of
the population at affordable prices and the
construction of an ex tensive network of good
and durable road system without undue reliance
on external resources are two important goals of
all nations at every stage of their development.

This fact informed the establishment of the
Nigerian Building and Road Research Institu te
ten years ago. Expressly, the Institute was man-
dated to research into the usc of local materials
and resources in the building and road construc-
tion sectors of the economy as well as develop
the necessary technology and equipment for their
use.

I am pleased to note that in carrying out its
functions, the Institute has indeed undertaken
a number of projects which have immediate
relevance to the nation's current housing and
road construction problems. Of practical signi-
ficance, for example, is the development by the
Institute of building materials from clay soils
using simple manually operated brick-making
machine. Similarly, effective roofing materials
have been developed from cement and coconut
fibre. These noteworthy achievements are under-
going practical field test in Kano State where thcy
are currently being used to implement a rural
housing development scheme. In the area of road
construction, it has been possible, through the
efforts of the Institu te, to locate sources of
aggrega tes and other road construction material
ill difficult locations by means of remote sensing

techniques thereby easing the problem of road
construction in these regions with problematic
soil conditions.

All in all, I am satisfied that since the
establishment of the Nigerian Building and Road
Research Institute ten years ago, its management
and staff have shown a commendable measure of
dedication to their assigned roles and functions
through the application of science and technology
I, therefore, congratulate you on the occasion of
the Institute's 10th Anniversary Celebra tions
and wish you continued success in the challenges
of nation building.

Prof. E. U. Emovon
Han. Minister of Science and Technology.
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NBRRI Is Ten:
Celebrate
With Us
Anthony Madedor
Direc tor NBRR J

The Nigerian Building and Road Research
Institute (NBRRI) is ten years old on I April,
1988. We invite you to celebrate with us.

We are nock inviting you to the usual extrava-
ganza of rare delicacies of food and wines. We are
asking you to celebrate with us in a modest way
for some very good reasons which will unfold as
you read 01. By having a copy of this magazine
you are already celebrating with us because of
your goodwill ror LIS.

Under the normal course of events, NBRRI
should have been established as far back as 1962
as an offshoot of the West African Building
Research Institute (WABRI). This is because
WABRI was a regional building research institute
established to serve the British West African
Region consist ing of the Gam bia, Sierra Leone,
the Gold Coast, curren tly known as Ghana, and
Nigeria. However, when Ghana gained indepen-
dence in lYS7, Ghana decided to pull out of
WABRI with the fCClI' that her progress would be
delayed by the colonial status of the remaining
three countries. In light of what subsequently
happened, even in independent Nigeria, Ghana's
decision now appears justi fled.

There was a sib-station of WAI3RI at Zaria
situa led near Ahrnadu Bello University. The
Zaria station was inherited by the Federal
Ministry of Works and Housing. Notwithstanding
this, the Zaria station failed to evolve as a
national building research centre. This was
mainly because the current programme a t Zaria
at that time did not appear to further Nigeria's
na tional goals. When eventually the expa Lriate
taff left in frustration there were no incngenous

building research scientists to take over and
develop Zaria into a national building research
institute. It took various efforts of a checkered
nature before even tually a national building
research organisation was established.

Briefly the first effort was made when techni-
cal a sistance was sought by the Federal Ministry
of Works and Housing. II originated with the

participation of Mr. A. Ibrahim, of the Federal
Ministry of Works and Housing at a Materials
Conference in Moscow. As a result, Mr. I. Small,
a former Director of WABRJ, was sent by the
United Nation Development Programme to
Nigeria to prepare a report on the subject. This
report would be the basis of the Nigerian Govern-
ment's request to UNDP (Special Fund} Mr.
Small recommended that the establishment of a
construction and road research institute was
desira bJe. Unfortunately, thi project was not
given a high enough priority and was not included
in Nigeria's request to UNDP.

Alternative approaches were then considered.
On behalf (If FMWH, I paid a technical visit in
1970 to the Building Research Station, Garston
and the Transport and Road Research La bora tory,
Crow thorne, both of the United Kingdom. I
prepared a report which provided a basis for the
submission or a memorandum by the Federal
Ministry of Works and Housing to the Federal
Government urging the establishmenl of a build-
ing and road research insti tu teo Su rprisingly
enough the request was turned down. This was
quite contrary to all expections.

No one could really explain this setback.
Professionals in the construction industry specula-
led that perhaps the advocates of a highway
authority might have at the last minu tes develop
cold feet, afraid that the materials engineers of
the FMWH would be transferred to a new con-
struction research institute to the disadvantage
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of the proposed highway au thor ity. As might
li ave been expected by dispassionate observers,
the highway authority was rejected, Its creation
would have cost the Federal Government ex tra
overheads to execute the same or similar highway
programme which had been more than 90%
executed by the highway division of the existing
FMWIJ.

To the relief of the construction industry, the
idea of establishing a building and road research
institute was referred to the National Council of
Science and Technology, which was established in
1970, to consider the matter further. The NCST
duly completed its study under Professor 1. O.
Oladapo of the University of Lagos. Armed with
the NeST report and recommendations from an
NCST nationwide 1973 symposium which re-
commended the establishment of a road research
institute, I submitted another report on the
subject through the usual channels to management
of the 'Federal Ministry of Works and Housing.
However. there was no feedback for about nine
months. I therefore requested Mr. M. T. Usman,
the then Director Federal Public Works, to raise
tile matter with the Permanent Secretary, Mr. G.
A. lge. Immediately things started happening. The
then Depu ty Perm allen t Secretary, the indefati-
gu ble and hardworking Mr .. 1. E. Uduehi took
hold of my report and converted it into a memo-
randum to the Federal Ex ccu live Council. To cut
a long story short. the Council approved the
establisluncnt or the Nigerian Construction and
Road Research Instiuue (NCR!) on ~4 July, J975
uudcr the aegis of FMWJI.

The rest is now history, NCST was replaced
by the National Science and Technology Develop-
ment Agency (NSTDA). Eventually NSTDA took
over NCR[ under NSTDA Decree 1977 Research
Institute (Establishment) Order 1977, Supple-
ment to Official Gazette No. 4() VoJ. 64 11 Octo-
ber, 1<)77. Under til is Decree, 'NCRJ became
known sirn ply as till: Nigerian Building and Road
Research Institute (NBRRl) following the
examples of Ghana ami the Sudan. NSTDA swung
into action and appointed the present writer as
the first director on I April, 1078. This is the
date we invite you to celebrate with us.

The regime of General Gowon was replaced
on 29 July, 1975. Thus the decision to establish
l\BRRI on 24 July, 1975 was one of the last
decision taken under him as Head of Stare of
Nigeria. Many professionals in [he construction
industry now consider this as an act of providence
If the favourable decision on the Institute was not
taken on 24 July, 1975, it might have led (1) a
delay of perhaps another two years before tile

Institute would have been established.
There is no doubt that NBRRI has contribu-

ted significantly to the welfare of the Nigerian
people notwithstanding its short existence. It is
not my intention to list the Institute's achieve-
ment in this short article, Such an effort will not
do justice to the Institute, All I would add is that
SOIl1 e of the achievements of direct benefit to the
layman are contained in the simple-to-follow
articles in this m agazinc. You are requested to
take your pick.

I wish to end on a note of appreciation and
thanksgiving. In the old tradition of the civil
service, which we inherited from the British
system, the civil servant gives loyal, honest and
faithful advice in the light of his professional and
socio-economic and cultural knowledge. There-
after he carries out whatever decision is arrived at
by Government with complete loyalty. I.n the
process only those who are closely associated
with a decision can even hint at the roles played
by anyone in the process that led to the decision.
That is why on this occasion I wish to thank
publicly all whom I suspect have helped in one
way or another in the establishment of the
Nigerian Building and Foad Research Institute.

First I wish ['0 express my gratitude to Mr.
Forni Okunnu, the then Commissioner for Works
and Housing and Mr. G. A. E. Longe, Permanent
Secretary of FMWH, when the first memorandum
on NBRRI was deferred and referred to NeST.
I su spect that their quick presence of mind ITlIlSt'
have contributed to keeping alive the idea of H

bu ilding research institu te for Nigeria. J n the: nex t
group, I wish to especially thank Mr. M. T. Usman
for using his position as Director, Federal Public
Works to push the presentation of the second
memorandum on the Institu te. We are also
grateful to Messrs. G. A Ige and 1. E. Udu echi,
Perrnanen [ Secretary and Deputy Permanent
Secretary Secretary respectively at that time.
Finally we note for posterity and with gratitude
that the Decree establishing this Institu te was
under the leadership of General Yaku bu
Cowon.Therc are many others, whom we do not
know, who had contributed towards the establish-
ment of this Insti tu tc, we thank them with equal
strength and fervour.

And you who arc reading this, we. thank you
for celebrating with us, We only ask for an
additional favour - your continuous goodwill and
prayers for sustained growth of the Institute and
greater achievement ill the future,
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Functions of NBRRI

'111C Nigerian Building and Road Research
Institute (~BRRl) was established to conduct
integra ted applied research and devol opmcn t
in the diverse related fields of building and
construction industries, In particular it conducts
research on:

(i) local building and construction materials to
determine the most effective and economic
methods or their 1I tilisation:

(ii ) architectural design or buildings to suit
Nigerian clima tic conditions with r espec 1 [0

lighting, ventilation, thermal comfort and
humidity,

(iii) the design and performance of Iunc tioual
units in buil dinus including electrical installa"
tions, plum bing, painting. tiro inagc, ventila-
tion and air-conditioning systems,

(iv)folilldatioll and earth works for bu ild ing and
bridges especially 011 problem soils;

(V) local COHstruL'liOI1 and building opcru tions,
and methods to increase their effectiveness.

(vi) the economic a nd social aspects of the build-
ing and construe rion industry:

(vii) the design and construc tion of roads best
suited to the Nigerian environment.

(viii) road safety including tilt' occurrence of
acc iden ts and mc tlro ds of reducing lh e
DUI11 ber or ace ide II Is,

(ix ) the economic and social aspects of road and
transportation schemes, accident and ~lfl.'l)

measures:

(x ) struc tura 1 designs of bu ildings and bridges
and the development of design critcr iu.
spcc ifications and codes of practice.

(xi) provision or consu lting scrv icvs :tnd pro-
rcssional. tcch nic al u ud sc icn rific datil relati n~
10 buildings, roads alld transport In the build-
ing: and r oad construction iudustry unil to
Federal, State, and Local Govc uun cnts: and

(x ii) any other related matters as may be deter-
mined from lime to t im c.

) ,

..
"" ,I.

" ~,
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Research Innovations
From NBRRI At A Glance

G. N. Omange

housing. TIle rna .h me is light weight and can
readily be transported and used a t sigh l especially
in rura l areas. Th e operation is very simple and
requires ~1 three-man opera tional tcaiu. Tile
production capacity is BOO - 900 bricks per an
eight hour working day.

In the production of cement-stabilized bricks
and blocks. cre.n economy can be achieved
because less cement content than would normally
be required ill sander etc blocks are used. In the
production of Iircd bricks and blocks, appropriate
level of technology i:- applied in th e construction
of clam p kiln' Ihing 1111 killed and semi-skilled
l.ihour with rill' udvunt agc of utilizing tile commu-
uuul "elf h elp spirit or the rural areas.

Till.' technology h.l:' been used H1 pilot test
programmes Jt the Yu nk ats.m VIllage Rcscrtlc-
men! Scheme ill K•.no Srarc: co istru ct iun 01
Porters Lmlgt: ,II th . pre-mixes or the Kalin State
HOII..,in!_! ('olpma lion: alld in crrcc ring snmc
'II'..,' lrut-.' ,It the pn."('1I1 site or NBRRI. Mort'
imp ort.nuly 11OW~Vl'l', lite Dircc torutc or Fuud ,
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Over the years, the Nigerian Building and
Road Research lnstitu te has achieved significant
research results which can he considered modest
in its ten years of existence. Quite anum ber of
these research results have been translated into
spectacular innovations which could assist
tremendously in the building industry. Some of
these innova tions have undergone pilot testing
and are available for patenting and mass produc-
tion.

Am ong the research innovations are:

1. HR ICKMAKING MACHINE:

The brickmaking machine was designed and
fabricated at the Nigerian Building and Road
Research Institute. It ca n produce sun-dried,
fired and cement-stabilized bricks and blocks
from locally abundant clay deposits in Nigeria.

111e machine has the basic advantage of
imparting adequate compressive effort on the
bricks to achieve suits ble strengths for low cost



Roads and Rural Infrastructure (DFRRI) has
extensively used this machine and the relevant
technology during a SCI ics of its workshops on
[raining. the trainers of Technical Extension
Workers (TEw). This is in line with its mass rural
housing programme for the twenty one states and
Federal Capital Terri tory of the Federation.

This machine is prescn tly available for pa tent-
ing.

, nu ~1A""';-"'(,\1 \( III'\l :

A tile making machine was also designed and
fabricated at the NBRRI. lhe machine has also
been extensively employed in all the pilot pro-
grammes mentioned above.

--
Pr oduction of Culr Fibr e Roofing Sheet inprogress

3. COIR FIBRE ROOHN(; SHH~T:

A n appropriate technology of producing
dura ble an d cheap roofing sheets at any required
site was developed at the BRRI. For this, a
roofing sheet moulding table was designed and
fabricated. The c onsrruction is simple and ca n be
clone even in rural areas and hy rural communities

The appropriate technology involves using
coir fibre from COCOllUt husk, cement and sharp
sand in suitable combination. Indeed any type of
fibre viz. palm kernel fibre, sisal fibre. sponge etc
can be used in place of coir fibrc. About nine
roofing sheets ca n he JJ1<l de from one bag of
cement ami production requires a three-man
team.

Coil Fibre Roofing Sheet. Fi nish ed product

13



Bt ock layin« II'1I1i End Frames. String ilol dors and Marlar tlui d«

111e fibre-based roofing sheet is (_'hC~IP,
durable, water and l'irc r~siSI;.II1t and i~ a better
alternative to the couve ntionul galvaniscd iron
ami asbestos roofing sheets.

'1lICS!.? sheds have abo been ex rcnxively used
in pilot programmes ,IS indic.uvd earlier.

4. eEl LIN(,/PA RTrt ION BOAR DS:

Ceil ingjpur tition boards were developed from
appropriate ';Ol1) hin.ition of d!,'!I'O-wastes (i.c. sisal
fibres, coir Fibres. sponge ere), cement and sand.
The ex cc llcm th crma l und sound msu la tion proper-
ties as well :1:- the uucndunt durability and low
cosr make these c crl ing/pur ution hour ds prefer-
abk al tcrna t 1\\.'5 to COIlVl' n tion.il ceil in~ boards,

), l:.FFH TI\ E A:\D IN1\OVATIVl:. CON-
STRUCTIO TOOLS:

I n order to cnnance work ou tpu t of bui lding
opcra tious at construction sites, various simple
construction equ ipment and tools were
developed. These include:

a. TOOLS FOR BRICKLA YING:

Some or th c tools developed were aimed at
m unnuz mg or eliminating non-productive
opera Iions of sp irit kvell ing and siring adjust-
111t:l1t:- as well as mortar applica uon during
blocklay ing by masons, Some of, these
gadget- include E DFRAMES, STR I (:

Construction /?oJgCiS' Corner Jlni~11I1!: .l1ldS;NS. T'IOlIl!Jtlor trowd
and String Hotaers.

14



Sttne Masonry Block

IlOLOl:RS and MORTAR GUIDE BOARDS.
These were developed locally with local
material and the technology is imple. A 40%
increase in productivity over traditional
method or blocklaying has been recorded.

b rOOL~ H)R PL\STERI,\(;

A implc TRIANGULAR TROWLL was
designed and fa bricarcd at J BRR I. 111C
advantage over conventional trowel i that
more mortar can be handled with ease.
Productivity of 301: over conventional
trowels has been recorded.

T Oi\ I'CRJ: I I·:

t-or cffcc tive lise of stones in walling in areas
where rocks and stones arc abundant, a simple
technology for making stonecrete blocks was
developed. 111is uses cement concrete mixes
of 1:5:8 and stone pieces/boulders cast in
battery moulds. Different surface textures

as required can be obtained.

(1 SOL \1{ \\ \TLR III 1\ I L·RS·
A consequence of the solar energy stu dies at

NBRRI is the design and development or solar
water heaters, from local materials. I wo types
01 solar water hearers were developed viz.. the
natural convection solar water hearer and an
integral (built-ill- torage ) solar water healer.
Temperatures of between 5S~)C and 70<.iC have
bCl:11 achieved for both heaters. If water is drawn
at regular intervals during the day, tlu- water
temperature ranges between 40°C to (iOue.
The e h ea ters can easily be constructed in both
urban and rural areas.

7. SOL,\I{ COOK! RS:

Two types of solar cookers were designed and
fa brica ted from loca I ..ources. TIl ese are th e box
type solar cooker and tile concentrating type
solar cooker. lhcsc have been LlSl.'CI to cook rice,
yarn and potatoes around noon hours.

Solar Cook~r



Kesearcn Ana Lreveropment
In Housing
C. E. Nwechuku

INTR ODUCTION

r. Research and Development

Research and development arc inseparable
twin processes for continually ensuring improve-
ment in ,,11110:--[ every field of man's endeavour,
his manner. style and srandar d of living. Ry them
our furl'hear, crupiricully learu t to build mu d and
ui arch ilOUSl'S. with or without sric k and other
rc intorc emcnrs. By them also WI..' even today
turn agricultural and other wastes into useful
lila tcr ials for housing and OUI er aspcc ts or human
living. TiICY, indeed. permeate and pervade all
:-pil crcs or human Iife and endeavour.

Dividing tines between research anti develop-
mcnt ure very I1HII.:il blurred. Rl'::.earcil on the one
hand is th c very first step tha I clur if'ics problems,
assures that ideas, processes and machinery ca n
work .Inti most ot'ten ends in crude prototypes.
Development on the other h and consists of the
various interactions a nd modilic ations necessary
to [ur tn cr refinc workable ideas, processes or
mach inery to assure economic a nd financial
feasibility and at tile same time enhance smooth-
ness of opcru tion and general acceptability.

Research and development may assume very
wide formats, Tiley may range from unorganised
informal personal explorations, operations to
highly or ga nised soph is tica ted opera ti ens of big
corpora te research and developrnen t departrncu ts,
with clearly set-out project o bjec tives/ targets,
budgets and deadlines, as well as concorm itan t
r igor ou s a elm in istra tive and IIIonitoring processes.
The latter tend to achieve more, better and
quicker resul ts.

I. The House

TIle house occupies a very unique position for
just like f ood, it is a basic human necessity.
The house is the h omebase from which nearly
every human being opera res, The nature and
performance of the house significantly affects
moods and attitudes of occupiers whose

performance outside of the h orne, are in-
directly affected. Indeed, the horne is the
centre for a very wide range of often con-
flicting activities by people of different sexes,
attitudes and widely different age-groups. For
most people however, the home is by far the
most expensive single non-commercial invest-
ment or consumer of income,
Research and Devel opme nt in housing are
therefore, III ost important Performance,
acceptability, suitability and cost are among
m any fac tors of continual and recurring
interest for research and development and
which make research and development so
ve IY im por tan t.

II. Strategies for Housing Research and Develop-
ment:

Three ca tegories or stra tcgy are prcdom inant
in housing research and development. Th ese are
the components, experimental houses and hous-
ing in service approaches.

i, Components Approach:

TI1e house can be conceptualised to
consist of components: foundations, walls,
roof, ,windows:, building materials tools, and
efforts m arlc to develop new, cheaper or
better performing materials, proceedings and
processes. Most of the work can be done in
th e la bora tory or w or ksh op, th au gh som e of
the work may have to be done in the field.
TIle 1£1tter, most often, involves validating and
obtaining user acceptance of new schemes,
rna terials and techniques/processes. Matura-
tion time is relatively short

Here at NBRR 1 the above approach has
been most successfully used in developing
low cost stabilised/burnt bricks, roofing
sheets from coir fibre, ceiling boards from
agricultural wastes, simple handtools for
housing construe Han, simple brick-making
machinery etc.

16



ii. Experimental or simulated Houses Approach:

Experimental houses or simulated houses
may be very useful tools for specific stu dies
of user requirements or determination of
technique effectiveness. For example, founda-
tion, floor systems, roof members may be
observed, appropriate instrumentation read
and occupants interviewed. Varia bility of
habits of different occupants or of details of
construction impose various degrees of
limitations on the usefulness of conclusion
to be drawn from such studies of limited
num ber of cases. And this has to be duly
recognised and considered. Even though
houses may be located in widely differing
climatic and founda tion conclitions, standardi-
sation of components provides basic similari-
ties in construction. Should occupants be
generally in the same group, ethnic group and
of similar economic status, differences in
habits as reflected in house performance
are more reaclily discernible.

With large groups of similar houses,
failures or poor performance features that
occur are normally repeated many times.
This not only emphasises the problem bu L
also helps to isolate the factors responsible.
Though not built specifically for that purpose,
housing stock of the various low cost housing
schemes in different parts of the country
could be powerful research vehicles.

Field investigations of many similar full-
scale houses has additional benefits through
improved contacts between researchers and
practitioners .. Researchers gain experience in
practical construction problems while practi-
tioners obtain a better understanding of
applied science benefits. Complications arising
from many uncontrolled or non-measurable
variables in actual buildings may require
large-scale la bora tories or the instrumented
"test hu t" approach to many specific problem
areas.

NBRRI has to date used a test hut built
in 1983 to study, assess and project the
durability of roofing sheets made from fibres,
repair procedures for such roofing rna terials,
roof overhang and verandahs for wall protec-
tion from driving rain, clay as mortar joints
and the structural stability of unstabilised
lateritic walls. s13bilised as well as fired bricks.
A model, house at Yankatsari village near
Kano is being used to study among other
things, simplification of architec tural patterns
and construction procedures, spatial alloca-
tion to various activities and thermal comfort
measurements. Feedback from the test hut
and model house should lead to development
of a better genera tion of roofing rna Lerials,
walling materials, architectural patterns etc.

Application o/, lndegeneous Tee/mol Og)': Using NBRRJ brick-
making machine.

17



ii. Experimental or simulated Houses Approach:

Experimental houses or simulated houses
may be very useful tools for specific studies
of user requirements or determination of
technique effec tiveness. For example, f ou nda-
tion, floor systems, roof members may be
observed, appropria te instrurnerita lion read
and occupant interviewed. Variability of
habits of different occupants or of deta ils of
construction impose various degrees of
limita tions on the usefulness of conclusion
to be drawn from such studies of limited
number of cases. And th is has to be duly
recognised and considered. Even though
houses may be located in widely differing
climatic and fou nda lion conditions, standardi-
sation of components provides basic similari-
ties in construction. Should occupants be
generally in the same group, ethnic group and
of similar economic status, differences in
habits as reflected in house performance
are more readily discernible.

With large groups of irn ilar houses,
failures or poor performance features that
occur are normally repeated many times.
This nor only emphasises the problem but
also h clp to isola te the factors responsible.
Til ough not btl ilt specifically for th a I purpose,
liou ing stock of the various low cost housing
schemes in different parts of the country
could be powerful research vehicles.

Fjeld investigations of many similar full-
scale houses has additional benefits through
improved contacts between researchers and
practitioners .. Researchers gain experience ill
practical construction problems while practi-
tioners obtain a better understanding of
applied science benefits. Complications arising
from many uncontrolled or non-measurable
variables in actual buildings may require
large ...scale la bora tories or the insrrumen led
"lest hut" approach to many sp ecifk problem
areas.

NBRRI h as to date used a test hut built
in 1983 to study, assess and project tile
dura bility of roofing sheets made from fibres,
repair procedures for such roofing materials,
roof overhang and verandahs for wall protec-
tion from driving rain, clay as mortar joints
and the structural stability of unstabilised
lateritic walls. stabilised as well as fired bricks.
A model' house at Yankatsari village ncar
Kane is being used to study among oth cr
thing. simplif'ication of architectural patterns
and construction procedures, spatial alloca-
lion 10 various activities and thermal comfort
measurements. Feedback from the test hut
und model house should lead to development
of a better genera lion of roofing rna ter ial: •
Willi ing rna terials, architectural patterns etc,

Appt tcatton oj lndegeneous Technology. Using NBRRI brick-
IIUI king machine.
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111 Housing in Service Approach:

Other problems experienced in h ousinu
rhar had been in service fora number ofvear~
and wh ieh com e to a tten tion 5\.122est the
broader study of housing in service. For
example. collapse of buildings and wall cracks
in parts of Lagos point in that direction . Also
improved perception and measurements
facilities encourage focus in that direction.
l lousing uni Is should be eh osen hecause of
existence and accessibility of records of their
planning, construction, maintenance and
repairs and because of sim ilarity in construc-
tion and occupancie s. This or sanised
approach towards performance assessment
generally referred to as building appraisals
involves definite evalua Lion of the conseque n-
cies of design, construct jon and occupa tion.
This approach stimulates the development of
a building appraisaJ system, or a "check-list"
guide.

Investigation of collapsed buildings, wall
failures in parts of Lagos and measurements
of thermal comfort in selec led occupied
buildings in parts of [redan and Lagos arc
examples of this strategy being presently
used hy NBRRI in housing research.

111. Deveiopment end Utilization of Housing
Research Results:

Beside NBRRl, universities and similar
research organisations, private individuals have

,'t/aleriols Labaata y ill session.

done significant work on various aspects of
housing. and at different phases of the research
and development process. Further research
development and u tilisation of findings are
hindered not by the present research structure
per se, bu t by several operational factors, most
promiment among which are:

I. Limited comrnu nicetion between researchers/
research organisations and housing practi-
tioners

Research findings are often lim ited to th e
pages of "repu table" professional journals
or internal research reports. On the other
hand, practitioners problems are often not
adequately articulated and communicated
to researchers/research organisations.

Inadequate te/e! of financial support for
R& D:

Like housing itself, housing research
and development usually involves su bstantial
financial investment, Regretfully the level
of financial support is inadequate and for
the private sector it is miniscule. Su bstantial
fu nds are necessary to attract and retain
research staff as well as for the research itself.

To overcome above and other problems
and eff'ec t more housing research and develop-
ment (R & D.I. eie following will be of great
import>
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I. The establishment of a national directory
of researchers on buildings, perhaps under
the auspices of the Science and Techno-
logy Ministry, and readily available to
housing researchers and practitioners.
Thi should foster and encourage inter-
action between researchers, research
institutions and housing practitioners and
at the same time minimise duplication of
research efforts.

2. Sponsorship of suitable workshops, semi-
nars and orientalion programmes in
various aspects of housing by NBRRI,
Association of Housing Corpora tions and
such other corporations. A case ill point
is the most successful programme on
housing materials and construction that
has been run jointly by NBRRJ and the
Directorate of Food, Roads and Rural
I nfrastructure (DFRRI) for seven groups
of sta te nom inces since Novem ber 1986.

3. Enlarged communication of research
result from strictly technical journals
to feature articles in daily local news-
papers, and non-professional magazines.

4. Mounting of appropriate exhibitions on
various aspects of housing R&D resuJ ts
annually, or any more suitable. intervals.
This will acquaint practitioners and
pu bl ic of research results and researchers
of housing problems.

5. Transla tion of poli tical will into active
support of research results by govern-
111 cnts and their agencies actively using
bricks, roofing sheets, ceiling boards and
other research results in the construe-
tion of health clinics, schools and other
pu bJie facilities. Even researchers them-
solve should put into practice their
R & D findings by building houses in their
villages with their newly-developed
material and techniques.

6. Vast improvement in literature stock so
that researchers and practitioners can
easily take advantage of findings,

especially in developing countries with simi-
lar clima tes, geological formations, etc.

7. Co-op era tive research efforts with re-
searchers and research organisations from
other countries especially developing
coun tries with similar climates, ex perien-
ces <.:1(.;.

8. ESlablishrn ent of research institute
governing hoard with strong practitioner
and research representation on its member-
ship.

'). Conditions conducive to the attraction
and retention of high level research and
development require the integrated efforts
by high calibre staff of different pro-
fessional backgrounds. More attractive
working condi tions arc essen Hal for the
attraction and retention of such staff in
housing research and development

10. Grea ter ex parisien of research emphasis
towards experimental houses and housing
in service approach es, especially in light
of problems arising from houses in use.
Recent such problems include fires and
collapse of houses in the lagos area.

11. Vast improvement in level of research and
development funding. Present housing
research funding appears to be by way of
government su bvention v....hich is inade-
quare for the range and scope of research
anti attendant development envisaged.
Government subvention should be signifi-
cantly increased. Practitioners and the
priva te sector should come forward with
strong general research and development
funding, as well as funding tied to thci r
various specific needs, problems and
project areas.

12. Practitioners deliberately and consciously
bringing to the attention of NBRRI and
sm-hr research organisations specific
practical problems for assistance ill
effecting solutions. An admirable example
of this was a recent request by the Kano
State Housing Corpora tio n for NBRRI to
test the suitability of traditional HR?IDa"
and "Kaba" fibres in producing durable,
fire-resistant buil ding ma terials. Prel im i-
nary results indicate that while "Ram a"

may be promising for roofing materials, "ka ba"
may well be suitable only for partition boards.
Con finn a tory tests arc presently in progress.
This is the sort of problem-oriented interaction
between housing practitioners and research
organisations that should be actively cultivated
and carefully nurtured.

13. Better understanding of, and more active
research into various traditional building
technologies. Just as in most other aspects
of life, Nigerian traditional housing
technologies have evolved empirically- to
such a stage that there are skilled crafts-
men and artisans in key areas of housing.
For instance, skilled artisans and crafts-
men in the making and use of roofing tiles
are known to be present in Bida, Niger
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State and Uzuakoli, Imo State. There
must be many more instances of tradi-
tional craftsmen and artisans skilled in
various other aspects of housing in many
m ore part of th e COli n try. These groups
constitu ted a very special class from
whom re earchers can learn a 10L

Unfortunately. neither much ex tt!n-
sive contact has been made with these
tra ditionul rcch nologists, nor much study
undci raken of their technologies. A signi-
rica nt step should be made both in
contact and study. Site stu dy of the
tCC:1l1010gies would he most useful. Even
IIIore useful would be laboratory and
workshop studies, complemented by
an IlU al sh 0 rt-t crm research fell owsh ip
awards to enable deserving craftsmen/
artisan. visit housing research organisa-
tions. Visiting craftsmcn could develop
modern research skills while research
orga nisa tion staff develop better apprecia-
tion of traditional technologies. Housing
research and development especially for
rural communities. would benefit
immensely. Btl ilding materials, construe-
tion methods, activity spatial alloca tion
arc .111 areas fertile for ex plora tion,

1\'. ( orctusion

1\131{1{1 has used. and is continuing to use in

various degrees, the three strategies for housing
research. 111e cost of the house shell as well as
the lot on wh ich it stands remains very high.
Yet the monthly income within the country
remains paltry! ~93 65 to N172.72 rural. and
NlO4 to N29 .46 moon. for all the Southern
Sta tcssurveyed . and the pattern islikcly to be

... the same for Northern Sta tes.
"ORRI sample studies of the bill of quanti-

ties of single storey low-cost hallsing pr ojec ts
show the following cost breakdown for the
various components.-

ElEment Percentage of total cost

1. Foundation and
plinth 9., Hoor 10

3. Wall 17
4. Roof 15
5. Doors and Windows 9
6. Finishes 22
7. Services

a. Internal 11
b. External 7

Total 100

Also labour costs are 45% of overall costs.
as against 55% fur material costs ..

I ORRI research has perfected the "Core
Housing" concept for OUT local conditions. 111is
involves initial construction of a clearly identified
btl t Sill all er area for some key activ i ties. Additions

Conttinued on page 28

So/lIT meta [or measuring solar radianon 011 1I0ri:011(01 surfaces.
Th e data generaled are used ill solar ellcrg) , applications if!
building:
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expected of a research institute. After a lot of
beaureaucratic bottlenecks, sixty hectares of land
was acquired at Km 10 along Otta-Idiroko road.

The parcel ofland has long been surveyed and
architec rural dra wings for residential, office and
laboratory complexes have been prepared based
on a master plan that was previously developed.
This year, the construction of the la bora tory
complex for both the Building and Road divisions
arc expected to commence. For this, a pre-
qualification tender from contractors were
invitee! in 19H7 and these have been analysed.

I t is envisaged that when the construction of
[he institute which is expected to be phased
depending on funds availabil ity is completed, the
environment will not only be conducive for
research activities but also provide enough space
for pilot programme development of research
results.

Development Of
NBRRI Permanent Site
G. N. Omange.

~. At mccp tion in 1978, the Nigerian Building
and Road Research Institute occupier! a two
room office at the Federal Secretariat for a few
months before moving to its present site at 15,
Awolowo Road. Ikoyi, Due to the rapid expan-
sion of the institute. it became apparent that the
three Hoors occupied in the four-Floor building
was inadeq rare for the scope and functions
ex pee ted of rile :-.lBR R I. Even though the present
site house six laboratories viz soil. concrete,
brick and tile, chemistry, architectural physics
a nr] bitumen laboratories; demonstration areas
r.g. building construction demonstration area.
roofing sheet pi eduction area etc. and offices for
both research .uul supporting staff. the space
constraints an; just too glaring.

In ant io iputiou of this space constraints, the
institute initiated at an early stage the machinery
to acquire a large expanse of land in an area
that will ~)["I)vide the conducive atmosphere

NBRRllempomry site l oca ted lit 15, A wol owo Raul, Ikoyi:

Lay ou t of N BRR I pe rman ent si te.
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Ten Years Of Technical
Collaboration AT NBRRI
G. N. Omange

In order to enhance, articulate and cornple-
ment the research and development activities at
NBRRI, the institute was actively involved in
tech nical collaboration with some organisations
both wi thin and ou tsido Nigeria:

I. Tetinlcet Collaboration with Organisalions
in Nigeria:

a. NBRRI sponsored some research projects
at the Departmen ts of Civ i1 Engineering
in University of Benin and Ahmadu Bello
University to complement its research
activities.

b. NBRRI has consistently provided tech ni-
cal advice and appropriate tech nology to
the Directorate of Fo od.Roads and Rural
Infrastructu re (DFRRI) in its rural h ous-
ing programme.

c. NBRRI provided the tech nical a dvice and
technological know-how in the develop-
ment and construction of building pro-
totypes in the Yankatsari Rural Resettle-
ment Scheme of Kano State Housing
Corporation.

~ Technical Cotlsborotion with In ternstionet
Organisations

a. NBRRI is a m ember of the Direc tors or
English Speaking Building Research
Organisation (DESBRO) which is a [mum
for exchanging views, ideas and enhancing
buil ding research ac tivities.

b. KBRRl has been in close contact with
such sister organisations like Building
Research Esta blishment England; Tra ns-
port and Road Research Laboratory, U.K.
Building Research Institute in Egypt,
Buil ding and Road Research I nstitu te in
Ghana, Cen tral Building Research Insti-
tute in India just to name a few.

c Th e colla bora lion between NBRRI and
the Central Building Research Institute,
Roorkee and Central Road Research Insti-
tu te both in India has been very u niqu e.
Under a mu tual agreement signed in 1982,
twelve ex perienced research scientists
were seconded 10 NBRRI for various
periods su bjec t to a maximum period or
four years to assist in the initial develop-
ment' of the Institute.

d. NBRRI was chosen in 1985 as the pivot
centre for one of African Regional
Research activ Hies in "Local Raw
Materials and Technology for house
construction" sponsored by the Common-
wealth Science Council. The project billed
for execution in four phases is due for
completion in 1990.

e. In a sim ilar vein, }\l]3RRJ is actively
involved in the formulation of African
Standards and Specifications for local raw
materials by the African Regional Scienti-
fic Organisation (ARSO) with headquar-
ters in Nairobi, Kenya.

f. NBRRI has also ju st recen tly in 1988
en tered into a three-year coop era tive
research programme on "Small Scale
Brick Production in Nigeria" with the
International Development Research
Council (lDRC) based in Canada.
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Remote Sensing Technique As
A Tool For Identifying And
Locating Locally Sourced
Materials S. I. Onemobi

I.

An inventory vi :.011 .1ml m.r Ic riul 1\'-

sources i a pre-requisite rur proper pl auning
or roads and builuinus. r\i)!o.:ria :IS a developing
nation needs large nurn h\:I or btl ilclings and
a large nvtwor k of I o:l!h to boost her
economic activity. III or dcr 10 meet these
Ilo.:<:d:-. a I IIIinim al c os tsv uccuru tc j nvc ntory of
soil: ba~..: a nd building m atcrial resources i:,
incvituhlc. Such all inve nt ory makes local
~\)urcillg 01' ;lggrl'g:llo.: rna tcriuls u'or roads I a~
well a~ clayv a ud kuerites u'or house co n true-
(ion) pO"l"lillk. It JI..;o ,Ilfo\\:. lor the best
possrbl ' ch oir,: or terrain for road uliurunc nt
wh ilc uvuuling problcmutk. soil:, and other
obstuclc-; Currently .inly a -mull Iral'IIOIl of
III a tcriul I.l''o()llrco.:~ all' bvi IIg opera ted wlule
muny m orv xu ua hl« '!>c)UJ"l'CS.ire still to be
ide 11Ii I'it:d.

Idl'lltifioli('1I1 and location of suitable
(';oll"lrllctiolll11alo.:ri:JI<; and problematic
terruinx (sudl ao; pcuty , .lay ey or black
cot iou soils ] can bl' done 1110:.( expeditiously
by th c uppl ica t ron or rl'1l101C sensing tech ni-
que. This basically involves till' intcrprcra liOI1
or aerial photographs. SLA R a lid l.a ndvat
im agerics: and culm ill" Il'~ill the pr oduc tion
of engineering gcologicul m,lp~ which 11l,(01l1l'

invuluublc a ids 10 e ngrncers and regional
planners t'or builduu; and consrrucuon

·mato.:rials sourclllg'- r oad r ou tl! se lcr tion.
regioual planning etc evc n for in.rcccxs ibl.'
terra ill,

RHIOII·. ~l::.. SI (; Jt.CII\I()LL:

111i-, tvch uiquc "" '(kfined by AVl..'ry
( It)77) i:. rhe lkln:tinn. idt'lIlirica lioll and
allalysb l)f nb.il..'l..'l~ of fl::rtlln:~ Ihruugh lhe tis\..'
of il1l<l),!ing. (kvicl.!o; (St'n:.ors) located ~It
p()sition~ rcmote from the su bjects of investi-
gat.ion. R~mote sCllsillj:! techniques illvolves
the intaprctatioll or ut!riaJ photographs,
side looking air-borne radar (SLAR) and

Land ..nt un.rgc rics.
11Il' ha ..it' -.;y..;1 ~'I11"and ('011('1..'11IS invo lv cd

ill the acqu isirion and intcrpre tnt ion of
remotely SI..'I1Sl..'d data mclu des the source of
rllum muuon or a given terrain: type of energy
cm a na ting tr om the source: tunc ticus and
cn'ccts 01 the energy as iT passes through
the auno-phcre. intcrnc ts with surface objects
and uunsm iu cd to ;" sensing device: Ihe
proc css 01 m app mg this energy and the
ulumutc intcrprctauon of the images.

lor the purpose of clur rfic auon, the three
rem ore sen ing techntques arc bncfly
de-en bed bel 0\\ :

~.I \1 RIAL I'IIOIO(,RI\I'IIY:

rllOtograph it' rerno te sensing tech niques
is lhl..' oldest and well cstabhshcd. It is
probu bly the most u seful remote sensing
system because it 11<Is the greatest number of
uppl icutions III the Iicl d of agr iculrure,
forest ry. SIn Ii ric s. engineer ing etc. Th e
conventional method of using the pa nchro-
marie (black and white) aerial photographs
(2.km x 2JCJl1 ) has continue u to gain
:tCCqH:IIICl' a~ a research and planning tool in
N igni:l. 111i:.. is m ostly due to th e large scale.
(a:.. Iurgc as I: I 0,000) and ability to have a
three dimensional view of the terrain due to.
overlapping photography. Although the
system is passive a nd dcperulen t upon the
solar ilium ina lion, it provides the best source
of qualitative data ex traction for rapid soil
survey.

SL,\R (SIDE LOOKING ATRBORKE
1\.,\ i)A R ) IMAGERY:

TI1is type of remote sensing is a particular
application of the general radar principles. It
is an active system which generdtes its own
energy to illuminate the earth's surface w1th
invisible microwave, rays. For this reason, it



is an all-weather (day and night) system and
has a unique capability to penetrate cloud
cover, dense jungle ve geta tion a nd to map
the structural fa bric of th e u ndcr-ly ing
terrain with considera ble detail. Other advan-
tages which SLAR Imagery has over aerial
photographs include ability to cover a large
area on a single photo, resulting in a higher
work efficiency and a more synoptic pr esen-
Lalion of the terrain. In addition, ch anees in
aircraft altitude has no' effect on mapping
scale because it is a time-distance function
of the electronically recorded pulsed energy.
However, the lack of stereo coverage and the
corresponding small scaJe are inherent
problems associated with the interpr cta tion
of SLAR imagery (A nthony Lev is, 1974).

Landsat imagcy is produced by means of'
a ~1u lti-Spectral Scanning System (MSS). MSS
is capable of producing imagery both in the
visible and reflectance infrared, and the ncar-
u ltrav iolct and thermal infrared portions of~
the EM Spectrum. Images can be producer!
as colour composites or ill black and wh itc.
[t h as the special advantage of ex ploi tiug
differences in tone-signature of terra in objects
imaged ill the various bands,

However. it is ~I pusxivc system and
dependent on-solar energy: hence iL docs not
pe nctr.uv the dense cloud cover of (he
SOLI them parts of Nigeria. In addition. 110

stereoscopic image can he sru dicd and thus
has poor potential for rcl.i t ing inlcrpreta tiou
to I'd iel'.

~,3 lAl\DSAT Th1AGERY' J.O IMAl.J:: INTCRPRr.lATIOI\':

The Landsat (earlier named ER TS i.e
Earths Resources Technology Satellite) is the
latest development in remote sensing. It was
first launched in 1972 by the U.S. Na uonal
Aeronautics and Space Administration
(NASA), operated for over six years and the
series has been maintained by subsequent
satellites culminating in the Landsat 5
launched in 1984. The images cover an area....
approximately 160krn- at a resolution uf 80m.
and are recorded 111 four different spectral
bands enabling different physical aspects of
the earths surface to be studied.

Image intcrprcruuon ix a n act of exam in-
ing photographs and or images for the
purposes of idcru iJ'y ill!! objects or phenomena
and Judging their significance and effect on .t

particular problem. Th c interpretations arc
made using key pu 11(.'1115 f'or the aerial photo
graphs, SLAR :.Ind Landsat imageries.

3.I.ELl:MENT OF SOIl. I'A-ITFRN J-'()R IN'I FR-
PRETlN(; lilt. AERIAL PHOT()(;RAPIIS,

lhe aerial photo. used as a record or
surface conditions. i.; created by ccr ta in

A erial Photo b.tenrctauon ill pro/ress
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spectral of light energy producing the photo
image being reflected (or emitted) from the
surface of objects. A panchroma tic photo-
graph records the surface only as tones of
[!.Jey and variations of colours and provide
a wealth of details in the form of a 3-dirnen-
tional model of the landscape.

The factors or elements to be evaluated
from the photographs arc:
(i) Landform
(in Ora inage.

(iii) Erosion.
(iv) Soil photo tone.
(v) V cgcta tion and Land u se.

Each Iac tor is viewed separa tely all d in
conjunction with others to identify and classify
the soil. TIle soil delineated from this process
must be verified by grou nd checking Lo confirm
or adjust the original air-photo prediction.

:1." IMA(;I' RH:O(;NITION AND ]DF'TlJ'1
CA nOl\ ON SLAR IMI\(,)' RY:

Radar reflection from land is generally
m oi c complex, because land is a composition
of vcgcta tion over soil, with neither the
vegetution 1101' soil being homogeneous. The
reflection pr opcrtics arc recorded on films
as va nations in grey scale (tone or image
density), texture and shape,

Ge ncral.ly , the iutcrprcra tiou of SLAR
imagery deals with the recognition and
identif'ica lion of rU"ltuf(';S such CIS roads,

settlements, drainage patterns, regiona11inear-
ments, soil tone and texture and topography,
using identification keys. Sch waar (1970)
compared that the im agc interpreter uses
details of the image characteri sties as a map
reader uses conventional map sym bois to
interpre te topographic map. From the know-
ledge of the area, certain features not inter-
preta ble from linage characteristics are
deduced. These characteristics include: tone,
tex ture, shapes, sizes etc.

3.3DI:VLLOPMEl\T OF INTERPRFTA110N
KI:Y:

Interpretation of images is grea tly fac il ita-
ted by the construction of interpretation
keys, Collateral infol1nations, such as that
derived from maps, 1'1 erial photographs,
imagery, weather data ,HId ground observa-
tions are usually considered Iur the construe-
tior. of the keys. TIle keys help 10 evalua te
the information presented on images in an
organised manner and provide guidance about
lh e correct identification of features or
conditions on the images. The delineation
or boundaries of soil types, mappable soil
units a nd construction materials is normally
based upon the recognition of diagnostic
features such as image 10Tl(; a nd texture
relationship, relief, drainage and erosion
patterns, vegetation and landuse aspect.

Typical engineering soil map of put of Nigeria derived from
R<fflQIC Sensing Technique
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4.0 IDE)\ IIFIC'ATION A \JD CLASSIFICATION
OJ' MAJOR [~GlI\I-J:'~RJNG SOILS uNITS
A)\ f) CONSTRUCTION MATERIALS:

A major factor in the classification of
the differe nt soil u ni rs is th e iden tifica tion
and evaluation of a mappable terrain. Terrain
evaluation involves the recognition of distinc-
tive patterns of landscape, called land
systems (Dowling 1968). TIle recognition of
the characteristic features of each unit on the
imagery is an important factor in the selection
of a road alignment, sourcing and location of
soil fills and construction rna tcrials as well as
possible hazards due to th c occurrence of
heavy clay (black co tro n soil) and migrating
sand dunes.

4.1 CONSTRUCI'IOI\ MATER tALS:

4.1 I (,ALU:U~ 1'1:: This construction material
is pred ominan lIy found in sandy terrains,
especially in the Northern part of Nigeria,
where it is locally called Jigilin.

Calcareous gravels have been located in
the aeolian sandy plain and sand dune
terrain. Their locations are identified on
the acr ial photographs on the basis of
absence of external drainage or water
erosion, few and scattered bushes/vegeta-
tion, and presence of grey tone with
wh i ti sh ti ngc.

4.1.2 LATERITE: Laterites are located
on Sl.AR imagery by the recognition
of a smooth tcx ture and an unusually
pronounced wh itish grey patches. 'l h e
phoro-pa ttcrn consists of a characteris-
tic medium/dark grey tone with
whitish grey patches and a fairly
higher topography than the surround-
ing plain. It is often characterised by
sporadic grassland vegetation and
cultivation.

4.1.3 SAND: Sands occur in dunes in the
Northern part of Nigeria as a result of
wind depositions. They appear as
SW-NE lines in landsat and SLA}{
imageries. TIlt: drainage features
consist of few continuous and dis-
continuous drainage lines. The tonal
signa ture appears ligh t grey in SLAR,
and in aerial photographs there are

no grasses or bushes, with light grey
tones.

5. USI-S 01- 1-'\JC,lNFERING SOIL MAPS'

The principal uses of the Engineering
Geological Maps which are results of the
various imageries interpretations are as
follows'-
i. Th e initial planning and reconnaissance

for Joca tion and re-location of road align-
ments and prcl iminary planning of airports.

Ii. Locating sources of soil materials suitable
for making fills.

Ill. PIa nning soil surveys l'or a spec ific projcc l.

iv. Highway design, keeping in view the
optimum 1I tllisation or locally available
materials.

v. VIa terials inventory map and record.

VI. Ideal base map for pavement perfor-
mance studies and other research
activities on in-situ materials.

vii. Assessing trafficability of soils for the
movement 0 r heavy defence equip-
ment.

viii. Identifying areas of low bearing
capacity such as swamp soils and clays
in areas of high water ta ble. 1n
audition, problematic soils like peat
and black cotton soils can readily be
located.

ix. Predicting the poten tial physical
erosion, occurrence of major flooding
and natural landslides, likely to affect
a road alignment.

x. Determining the position of drainage
channels and the size of their up-
stream catchment area in relation to
road alignment.

These inform ation which can be obtained
from the Engineering maps without nece-
ssarily engaging ill field work are important
planning tools for the engineer and regional
plan ncr . The Nigerian Bu ilding and Road
Research Ins titu tc has developed a num bel'
of such maps.
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6. Gt:::\JFRAL COy1MENTS AND
CONCLCSIOK:

I. The technique of Remote Sensing, p arti-
cu larly the use of aerial photographs
(at 1::5,000) has great potential in
surveying soil and material resources with
conaidcra h1c l:ct<lils, even if the region
is inacccssi ble. Never thclcss, a ccr tain
arnoun t of ground V crifica tion is desira ble
10 avo id any discrepancy or anomaly.

ii. SLAR un agery at 1: 250,000 IS of lim ited
usefulness for a consistent and detailed
m app ing of soils and ma terial resources
in Nigeria, particularly in the interpreta-
tion of subsurface soils, due to lack of
stereo-scopic view or the terrain. As a
result of this, SOIllC areas of intense culti-
vation, hush burning and water bodies arr
not dis tinguishablu OTl SLAR imagery.
Th cv ,J rc ,·,ftell Itl is-intcrprc ted as 311ty
cll'lY' or C);1Y of high p laxr icity , because
of· rhi-h dark radar signature , Also in
~OIllC ca:-.e" the V(JI ia t ion-, between xomr
soil type", such (I~ SM (1I1d SM-SC «nd
SC or C]. (Inc! (,H are not easily eli,,-
cernible to classify them separa tely
becau sc of their sim ilar image eh arac tens-
tics. This sometimes lead to generalisation
in the interpr etution and classifica non.
I towever, airphoro interpretation can
eliminate these anomalies,

Iii. 'Ih ough, SI A R imnacry at 1: 250,000 has
:r primal), advilllttig(' of la rgc arcal covcr 011

:r single photograph, certuin irnpor taut
landmarks and problematic soils. such as
the loca nons of small towns and villages,
small deposits of black colton soil and
thick accumulation of aeouan sands (up
to :';kl11 stretch) are not easily identified
on the imaecry, due to the inherent small
scale. However. such small bodies are
interpretable on large overlapping aerial
photographs.

iv. Some of the calcrete sites as depicted on
some Engineering soil maps. are iden tified
with respect to the roads appearing on the
aerial photographs.
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Research and Development in Hoosing
Continued (ran page
are 111 ade to the "({.In:" area as increasing family
size. increased income acculllulation, and other
rdcvantvarlahles dictate or allow.

Fur thcunorc, NBRRI research has devul npc d
appr opriately simple technologies requiring low
levels of operational skills for the local pr odu c-
tion and L1::'~ of much cheaper dorable materials
for the housing sh ell. Some hi~h cost components
like finishes may be completely or at least greatly
minimised Both mil tcrial and construction costs
can therefore. be \l'CI y significantly reduced.

Fr crn NBRRI research perspective, an effec-
uve new na lio nal policy for mass housing of the.
urban poor as well as rural dwellers should be
Iirmly anchored on >

1. Provision of scrv ccd lots at low or
nom inal cost.

") Use of easily available alternative cheap
bull ding ma terral s.

3, Appropriate USl: or the "Core Housing
COnCCl)t as may be dictated by conditions.

4. Encouragement of self and cooperative
help through LISt' of available low-level
simple technologies.

5. Due cognisance of cultural and functional
patterns in housing design and execution
to assure acceptahility.

6. More generous and active support of
R&D, and eff ec tive 11 tiliza tion of R&D
rC~1I1ts.
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Technical Extension Services
Offered Within The Past Decade
G. N. Omence

NBRRI provided some technical extension
servic es as a means of complementing its research
and development activities. This involved conduct-
ing a series of short professional courses, seminars
and offering consultancy services to some organi-
sations.

SllORT PROFl:.SSIOI\AL COtRSES:

a. Between March 30 and April 1981,
NBRRI in collaboration with the Planning
and Transport Research and Computation
Ltd (PTRC) U.K., organised and conduc-
ted a two-week course on "Highway
Design and Maintenance" for th e benefit
of practising engineers and rela ted pro-
fessionals, TIle course examined the latest
procedures in Highway design and their
applicabili ty to the local engineering
environment.

b. NI:3RRl successfully conducted a one
week course between 2 - 6 November
1981 on "Safety Design and Opera tional

'Practices for Streets and Highways." This
course not only provided traffic engineer-
ing training to individuals with back-
ground in non-traffic areas but also
upgraded the technical expertise of
practising highway and traffic engineers.
The crop of distinguished Nigerian
lecturers were also Joined by two highway
and transportation experts from the
Centre for International Transporta tion
Exch ange at th eM ichigan State Universi ty
USA. So successful was the course that
in response to popular demand a similar
short course on same theme was organised
by NBRRI and co-sponsored by the World
Dank between Nov em ber 26 - 30, 1984.

.., SE.M:INARS:

In the past ten years, NBRRI successfully

orga niscd and conducted th ree highly technical
seminars.

a. Sequel to the preparation of an 8S-page
"Report of the coordination of the
installation cf various services along
Nigerian Roads" by Comprehensive
Engineering Consultants on behalf Of
NBRRl, a two-day seminar on the coordi-
nation of the installa tion of variou s
service'S along Nigeria n roads was
organised and conducted between
November II and 12, 1981 fur the
benefit of such professional bodies 1ike
Sta te Water Boards and Corpora tions,
NITEL Ministry of Communication,
Federal and Stale Ministries of Works;
Housing and Environment, Town Planning
Departments, Consulting Civil Engineer
and Contractors.

b. Further to the significant trend in the
results of "orne research activities at
l\l]3RRI and other related orga nisations
such as Universities etc in the field of
alternative building materials development,
a seminar on the "use of clay bricks and
blocks. for the provision of cheaper and
durable housing" was successfully organi-
sed and conducted by NBRRI between
October 14 and 15, 1985. Of direct
relevance and significanc e is the pu blica-
tion of a 296-I'<lgl.: proceedings containing
27 highly technical papers for the seminar.
Participants were drawn from government
and private sectors and included pro-
fessionals from universities, polytechnics,
housing coopcra tions, financial institu-
tions, ministries of works and housing
and the bric k rna nufacturers.

c. In response to the National Housing
Policy which the Federal Goverrunent
threw open to public debate, NBRRl
successfully organised and conducted a
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one-day sem inn} on "Re-car ch and
i)cvclllpmelH ill :'IIational Hou sinu Policv "
On Novern ber 9 1°~'7 \ 14 - I-

. ~ , "0, • .' . -rap~r ( OClI-
mcnt i itlcd .. a nonal Housing Polic.:v
Debate - \/BRR r position pupcrv' was
prepared tor the xcm inar l'ollov, 'd by a
67-pa!!c proceeding, .... :\ m illi-c\hibilion
of practical research aci1ivcml'lIt\ al
l\'I3RI{I \\JS ,"11ulldn·m ....l) held \\III!

rll l' "em i 11;11 .

Housing in 1985: and thereby effected a
lot of savings ill foreign exchange which
could otherwise have gone to an overseas
orgmisation that was originally billed for
the same job.

b. 'O~Rr. particIpated 011 ,I consultancy
b.t...~s w.lth .1 working group 01' specialists
lola hion our a "manual for till' desig n
anti co nstruc non 01 rura I roads" 1'01' the
Federal Agncultural CoordinJtill" Unit
~FA.CU) or th e Fl·(iLr<J1 J'vliI1IS~'y or
Agricuttur e. \'vater R.:sources anJ Ru ru l
Development.

In 19H5. IBRRI provided lun itcd COr1-

~111:tnl'} in the urea of soli Invcs ligd lions.
Pil"CI1lCI1I and dru muge r cha hil ita lion on a
'LX: 11011 of the old Sha~amll-Llgo, road 10

W~''''I African Portland Cement Company
(\\APC CO). Sh uzamu. .

( ()\J~l LT:\ "C'r SI I{ \'ICI·<:'.

Thrc« ~'()lhlrll;'I1L-Y services were or'fc:rl'd for
dil'l'cl"l'll1 nrgHllIsaliolls and these t'()mpkment~d
IIll' 1l''''...arvh al'livitks or the msutu tc. c,

.1. :--I~RI{ I ~l.lL'ccs~f'r1I)' """l'llon" a \'''''l'Y
01 load COII\'rtll·lltllI III ucriul-, ill Ka uo
Sial'.' ll~il1g rem IlIl' WlblJl!! Il'ch niquc for
(he Ka no Sta tc .\lil1i ...ll) 01 WOI" ... .ind

.........
NIGEBIAN BUILUI G AND ROAll HESEABCB 't~STIllJTE

(Fl!deral Ministry of Science and H?chnuID!1Y)
15. AWOlOWO ROAD. S. W. IKUYI P. M. B.12S6tllAG05.

SErt1INAI~ I NATllJNAL HOll51 s PIJLI[Y

)
AT NlliERIAN INSTITUTE OF INTERNATIONAL AFFAIRS

VICTORIA ISLAND. LA(~()S.
( I ._ r. () II. . Eft 8En 987.

THE 'E CH ~ 11 DE I NATIONAL HUUSINIG P

Semillar Oil .R('SCQI"clJand Ol!l;pln,IIIl('II( III .\<Idollal HOUSing
Pohc, orXOlllsed by .\BRRI.
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Use Of Alternative Building
Materials In Rural Housing
-NBRRI Demonstration Project
In Yankatsari Village, Kano
A. P. Opoko (Mrs.)

INTRODU(,110N:

Building materials used in f\ igeria can be
broadly divided into two groups namely modem
and traditional building material, The modern or
conventional building marc-rials which include
such materials CIS concrete. steel, glass. zinc
and asbestos roofing sh ccr-, arc often imported or
require high use of irnpor tcd raw materials and
technology for their pr oduct ion. Due to their
high quality performance, aesthetics and sta tu s
syrn hoi wh ich they convey, they are in high
dem atul not only in the urban areas and among
llie elites hut abo ill the rural areas, despite their
cxorbitan t cosrx a nd scarcity. Traditional building
ru atcria ls on the other hand, are readily available
materials usually pr oduccrl from I'Udirnentary and
CHide technology. l lo wcvcr, they are despised
even amongst the rural dwellers due to their low
quality performance and the mad craze tor
imported building materials.

As CI rcsu It of the dwindling economic
fortunes of Nigeria in recent times coupled with
tJ1C clarion call to look inwards, there has been a
loud clamour for the widespread use of locally
available bu ilding materials. To ensure tha t cheap,
dura blc and sociologica Ily acceptable building
10 (I tcrials (l1'C produced from local sources,
NBR R I em bar ked on a series of research and
development activities to improve on available
traditional technology and develop new and
appropriate ones. Significant results of some of
these research efforts have leo to till: production
of stabilized bricks (for walling) and coconut
fibre cern en t roofing sheets. These materia Is
were effectively anti successfully used in a demon-
stration programme in the Yankaisari model
village, Kano.

YAI\KA. TSARI MODEL VilLAGe DEMON-
STRA nON SCIICME

OBJECTIVES:
Yanka tsar i village is located in Dawakin Ku du

LOU11 Govcmrnent Area of Kana State. It was
chosen by the Kano SI ale Government as a
regroup ing centre 1'01' the surrounding sea tiered
lura I scrtlcm ClItS. Based on the prcviou s research
works carried Oil tat the Nigerian Building and
Road Research lnstitu lc, La gc.s, [he institute was
approached by the Ka no Sta te Housing Corpora-
tion for the design and construction of prototype
rural dwel lings with the f ollowing objectives:
(i) To lit-sign appropriate houses to reflect the

living pa t tern or the affec led rural dwellers,

(ii) To provide a more permanent landscape by
the lise of improved 10(,<11building rna teri ..rls,

(ill)To introduce a bu ilding ma nageme nt SYS1CIl1
designed to harness the self help spirit of the
peupk:
A living pattern survey of (he Iura I people wu:,

jointly carried out by the Kano S1<1It::Housing
Corp ora lion. Kano a nd the Nigerian Bu ilding and
Road Research Institu te, Lagos to determine
among other things the peoples' preferences. the
average household size and composition, house-
hold activities and their mode and place of
performance. The analysis of the survey results
revealed the Iollowmg living pattern characteris-
tics:

* Large family size
'" Restriction of entrance into compound
* Ou tdoor and indoor actrv ities
'" Interaction with neighbours
'" Privacy, especially for the females
'" Disorderly planning and waste
'" U norganised growth.
The influence of the a bove characteristics 011

the quality of spaces and house design, and other
means of ensuring affordability and durability
were investiga ted and analy sed. Based on til is
analy sis, three design prototypes were evolved
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8ui/dbll: !lfUlUlypc constructed by NBRRJ ar Yankatsari Modd
Vi/!c.ge near Kano using l ocal resote ces. recimolo;::; and

(.O'nnu." ..iml /(lUO!V.
clay type as well as the lack or fi rcwood made the
use of an alternative walling ma tcrial imperative.

Srahilivc d ruud bricks produced with N13KRl
brickuiaking machines wnrc eventually used. The
bricks, pI (.HJII(;{:d ill 2.c)Ormrl x 140rnm x 100111111..

III ou I<Is. have H compressive strcugt h oi'l .68:0) /m 1112
(11)('1high aesthetic and dura bility qua l itics, far
above those of the traditional "adobe." Similarly,
:t\BRRl innovative coconut fibre cement roofing
,h ccrs, produced from rna tcrials in the ra rio of
nkg saud : 6kg cement: 300g fibre were used in
place of the traditional 'azara' flat. roof to mini-
mise maintenance cost. The sheets which have

tested bre aking 10aJ of 107lcg/m 2 are produ ced

till' Following basic Ieutures:
I ncorpora non of ljv iug pa ttcrn need!:>
Regulated entrance to inn,u (;O[C of
houses
Orderliness in planni Ilg. :1 lid gr owth
0].')timu rn space 1.1 til i/.;dit.ln
Ope n planning
P<.I!:>!Sibil i ly or stage constru ct ion.

One or the prototype house designs was
chosen for construction. 'l h e use of filed hric kx
produced from local c lay type was investigated.
The low compressive strength or filed bricks
arising from tile nature of the loca IIv ava il a bk:

A closer vie", of {he builaing prototype constructed by NBRR r
at Yc.nkatsari Mode! Village near Kano.
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in 1m2 sheets using manually operated rnahcines
designed at NBRRl. 111ey satisfy not only the
essential requirement for durability and low cost
but also that of aesthetics which convey status
sym bol wi th it.

CO~STR UCTION STRA TEGY:

Supervision of the construction was done by
N13RRI rn em bers of staff. The bulk of the labour
force ranging from carpenters to masons however
came from the rural dwellers. This ensured a
quick and effective transfer of the required skill
in production and handling of the innovative
materials and tech nology developed at ~BR RI
and used in the demonstra tion project.

fEEDBACK f RO\1 TIlE COMPLETED DEM ON-
STRA nON PROJECT:

'fhe building has been completed. Feedback
stu dies co nduc ted reveal ilia t the rural dwellers
are impressed by the performance of the materials
used and are infact willing to use them in building
their own houses. Also based on the feedback
studies. the designs have been reviewed with the
following amendments and additions effected:

* Segre.gation of human and animal traffic.

* Simplification of design to facilitate quick
construction, phasing and cost reduction.

* Reduction of tuilt up area to further
redu ce cost.

.. Introduction of Ventilated Improved Pit
(VIP) Latcrines,

COI\ClUSION:

The performance of the demonstration house
wilt at the Yankatsari model village shows that
th e m ate-rials a nd technology develope d at
NBRRI and utiliz.ed in the project are indeed
appropriate for rural housing in Nigeria. The pro-
totype house constructed is a model to he
adopted by the rural communities in Yankatsari
village in their housing programmes. Similar
technology can be extended to other rural
communities in Nigeria, bu t this has to be
preceeded by the production of appropriate
wilding plans based on the living pa uerns of the
communities.

TIle brickrnaking machine, obtainable at
NBRRI is simple and can be easily operated
by a three-man team. Similarly, the roofing sheet
technology is simple and can be readily effected
even in rural areas.

NBRRI
PIONEER
STAFF

tvBRR I Pirneer Steff' Silting {rum left to righT. ,417 'LV r.~Q1771Q
(ACCOU1If.~J> Mr. G..~: Omange IReseardz;, Mr 1.. K. Kumolaje
(Resdlrchj fro A. O. MIldeda (Direcro i, Mr .• "'1. A.. Jagullnuiu
(.4dmilUs1Tarion) ana .ifF. ,1. 1 Oke t4udir/.
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Making Buildings Comfortable
Without Airconditioners.

L. K. K omolafe

lNTRODlXTION:

Nigeria lies within the tropics which is charac-
terised by intense heat with high or low relative
humidity in various parts of the country.To make
buildings comfortable for habitation under these
conditions without resorting to cooling systems
such as air-conditioners which are expensive both
to purchase and maintain, it is necessary to apply
som e scientific measures. Such measures,
discussed below, aim at avoiding excessive heat
input into buildings while providing high ventila-
tion rates to com bat the high relative humidity -
thereby ensuring thermal comfort to the building.

1. PROPER ORLENTA TION:

At the design stage, buildings must be
properly oriented to face North-South direction.
This means the longer side of buildings with the
windows must face North-South direction. Figs.l,
2 and 3. The side facing East -West direction
should be made as short as possible and windows
should be avoided in this direction. Buildings
which face North-South direction have less
thermal load compared with any other. To shade
windows, for instamce, in a single storey house a
roof overhang about 76cm long would be ideal.
(see Fig. 9).

2. LOCATION Al\D SIZe Of' WINDOWS:

Windows should be well distributed on the
windward wall. The outlet openings on the
leeward side should he diagonally opposite to
the inlet openings. In case of rooms with only
one wall exposed to the outside, provision of two
windows on that wall is preferred to that of a
single window. Fig. 6. Windows of living rooms
should open directly to an open space. In places
where building sites are restricted, open space may
have to be created in the building by providing
adequate courtyards. As the distribution of wind
speeds and How patterns indoors is mainly

governed by the location of inlet openings, it is
desirable that inlet openings (windows) be located
at a low level with a window height of about
l.Jm, Figs 7a - 7c. The maximum window or glass
area should not exceed 30 - 40 percent of floor
area. Internal screens like curtains or venetian
blinds may be necessary to protect windows and
other glass areas from direct solar radiation.
Verandahs should be provided as these enhance
air motion inside.

3. BUILDI~G ~lATERIALS:

3.1 WALl.S

Use of clay bricks is preferred for wall
constru ction because of their low
thermal conductivity. Solid clay bricks
are ideal for load-bearing walls while
perforated clay bricks are preferred for
non-load bearing waJls. The perforation
enhances ventilation inside the building
and helps the thermal insulation of the
wall elements.

3.1 ROOFS

Use of fibre cement tiles with a false
ceiling made from local fibres, if avail-
able, is recommended. Asbestos cern ent
roofing boards may also be used. For
heavy-weight roofs such as concrete
roofs, additonal insulation may be very
desira blc so as to limi l both solar heat
gains and thermal movements of the roof

4. L!\NDS(_,APIN(~:

Landscape design elements such as trees,
flowers hedges, earth mounds and other similar
features have a pronounced effect on the flow of
wind around them. Pig. 8. Their layout in relation
to the building has an im portant bearing on air

111 ovem ent indoors. Air motion in a house may be
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FIGS· 7(u-cl NEED FOR PROPER PLACEMENT OF WINDOWS FIG.8 TREES HELP IN AUGM!:,\llING AIR MonON IN n-JE
10 INDUCE VENllLATION AT OCCUPANCY LEVEL INTERIOR OF BUILDING.

Fk> 9 ROOF OVER-HANG ENHANCES A~ MOTIOr-; IN THE
:..IVlNG ZONE IN!X)ClRS·~-------------------------------------- - -------~~--~------------------------~

N N N

Pl

W E W

f1
1.1

s < S FIG. I.

BAD GOOD OPTIMUM
fiG.1 FIG. 2 FIG. 3

stc. 6

FIG· 4 INLET OPENINGS LOCATED ON THE WII'-U'NARD WALL·
FIG· 5 WINDOWS LOCATED DIAGONALLY OPPOSITE TO

EA01 OlHER INDlXE BEllER VEN1ILAlION.
__________________ -l~FI:.:::cG-'.5,__:.A~T:L::EA==S=1=T\=N=O=V.:.:,r=IN::D::fJW~01:!.... THE ONLY EXPOSED WALL

FIGS·1-3 BtJILDING ORrENTATlON WITH RE5P:CT TO
THERMAL AND YENIILATK)N CONSlctRAJION·

FIG· 710)

FIG. 7(c)

!=rG.10 BUILDING LOCATED ON AN EARTH MOUND HAS
:NHA.NCED AIR MOLON INDOORS-

FlG· 8

enhanced or decreased depending on the height
of landscape elements used and their distance
from the building. Care should, therefore, be
taken in the planting of hedges as they, some-
times, could retard air motion indoors.

Hedges planted in the windward side of the
building should be at a distance of abou t 20 tim es
the hedge height. However, air mo tion in the
leeward part may be enhanced by planting a
low hedge at a distance of about 2 meters from
the building. Buildings located at the edge of a
mound with slopes less than 200 have their air
motion indoors enhanced. Fig, 10. Air movement
indoors can be further increased with increase
in height of the mound.

Continued on page 54
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The Problem Of Road Mainte'-
nance In A Developing Country.
G. N. Omaflye

In order 10 achieve the maximum economic
and non-economic benefits from a ny road net-
work whether rural, urban or federal - over its
design life, emphasis must not only be placed on
proper and adequate design and construction of
the road, bu t also on the post-construction
rna intcnance. Wh ilc it has now been CSTa hi ishcd
rhar roads starr to rlctcuora rc tr orn The moment
it i.;; put into u sc. the rate of dctcriora tion
depends on anum ber of factors which include
the type of road (whether paved or unpaved).
ex tent of overloading on the pavement, type and
periodicity of mainteance etc.

About three quarters of the road network
in most developing countries are unpaved. Since
the rate of deterioration on unpaved roads
(whose surfaces arc directly exposed to damaging
effects or water) is Iasrcr than on paved roads:
and since the I'll tc of road dctcriora tion is greater
th au The ra tc of road construction in most
developing countries due to dwindling economy.
tilt: need to evolve effective road maintenance
system is very compelling and in most cases
irnpe rativc. This will nuL only lead to great deal
or economic returns on the road but also users'
cornl'or t and convenience,

However in most developing countries, there
b always the lack of political priority for rood
maintenance. This is due to a number of reasons.
It has cften been erroneously believed that a
newly constructed asphalt/bitumi 1l0US paved road
such as a Federal Highway docs 1I0t require
maintenance for a long time, and government
in developing countries tend 1I0t to pay the
desired attention to road maintenance until the
deterioration reaches a critical stage when poor
riding quality becomes apparent. Similar attitudes
are h cl d for unpaved roads. Consequently by the
time funds are forced by deplorable road condi-
tion to be made available for reconstruction, the
road is costing more than it would have if regular
maintenance programmes were in effect over the
same period of tim c.

CAUSI:.S Of l{OAJ) I.)ISTRESSES:

Extensive road distresses and damages preva-
lent in most developing countries are due
essentially to four main reasons:

1. Overloading: Overloading of road paVCIIICI1 t
by heavily ladden transport vch iclrs far
beyond the design lim its is a regular rea lure
in developing countries. It has been shown by
studies that concentrated loading by one
vehicle beyond the design Ijm its has greater
dam aging etfcc ts tha II if same loading were
carried hy two or three vehicles. lt has been
estimated that a load twice its design value
would be equivalent to about twenty trucks
of design load. Closely related to the over-
loading of the pavement is the utilization
of inadequate traffic forecasts in the design
of the pavement. 111is leads to under-design-
ing for the ultimate traffic load and volume.

ii. Climatic Influence: Th c combined influences
of high temperature, high precip ita tion
(rainfall) and thick vc ge.ta tion prevalent in
tropical are as grossly accclera tes detcriora tion
by weathering of pavement materials. 'Ihe
singular parameter which causes and rapidly
enhances dctcriora lion is water which
promotes leaching, erosion etc. of pavement
materials. It ~ therefore essen tial that adc-
qua tc provision of drainage channels free from
blockage should be made.

iii. Insufficient Funding: 111 developing coun tries,
insuff'icient road maintenance funding could
be due to econrm ic misf'or tunes or limited
budgetary resources. The lack of awareness
of the long term economy achieved in
properly maintained roads often culminates
in limited or no budgetary allocations being
made for maintenance. TIlUS roads are often
allowed to deteriorate to such an extent that
total r eh abilitafion/rcco nstruc tion would be
needed to make the road serviceable. The
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irony however is thai more funds are even-
tually expended.

iv. Others: Road distresses could be a con-
sequence of under-design due to insuffic icnt
data or construction blunders com 111 ittect
during con struc non opera lions.

n PI or ROi\ J) MAIl\ II \/\ 1\<. F OPlRJ\-
11u1\ S;

There arc two broad types of maintenance
and these arc:

a. Iioutine/Preveotiee/Sbort term Meintenence:

TIllS involves safe-guarding the design life of
pavements. It re qu i.cs conducting regular
mamtena nce schemes with less investment on
a continuous basis, ami is inclcpcnden t on the
amount of traffic. SOllie of rh c maintenance
opera tiona! schemes include cutting roadside
grasses, clearing drainage channels, filling pot
h olcs, scaling StIlf3CI.' cracks etc. Th cse ac tivi-
Til'" arc usually conducted two 10 four times
annually. Due to the unprotected surface,
unp avcd roads require more regular mUlI1-
tcnanc e than paved roads.

h Per iodic/Cons tructtva /L ono-tenn Mainten,)lJce

Th is essen: ially involves strc ngthcniug u nd
resurtuc ing th r road pavement, It is usually
required a t longct intervals of time say UI1Cl'

in ('VCIY 4 - 6 years: and of ten involves
relatively h ighc: investment. Such III eli 11-

tenance could vary from rcgravelling of"
unpaved gravel r oa lis to su rface drcs ·jng
t'or paved r oa ds.

Emergenq Mnl!1tp.niJncc: Tid...normally
invo lves rcrnc dial rna intcuancc measures to
emergency situu tions such as nf'ter-ef'Iec t of
flooding or a fallen tree along a road.

Delays in elf'ec ting routine maintenance at
the appropriate t imc could lead to incurring
extra expenses. For example, the World Balik
reports that a one y car delay in the award of
contracts for rehabil irating a West African Road
some years ago resulted in an increase of 30'k
in costs due to the dcteriora tio n that has gone
so bad to required rota I reconstruc tion.

ill '\1'1 Irs 01 \ PRO" .{ l Y .\:\:\I N·I 1\ 1'- I)
1{ (\. \ f)

- It is essential to ensure cost effectiveness in

road maintenance so as to provide safe and
free flow transportation at low costs.

On the long ru n, a well maintained roan IS

cheaper than an unmaintained road of same
length. Since the unmaintained road has to
undergo reconstruction after about 4 - 5 years
of design life thereby incurring higher invest-
ment, then the internal rate of return of a
well maintained road is higher. This could be
termed direct savings.

For a well maintained road, a lot of savings is
achieved in veh icle operating costs (YOC).
This could be seen as savings accruablc
directly 10 vehicle owners and yet indirectly
to governmental au thorities. for example, the
high VOC [or an u nm aintained road h as direct
relevance to veil iclc spare parts most of which
have to be imported with hard currency. A
beneficial appi oach therefore is that adequate
budgetary allocations should be made for
proper road maintenance and Forestall high
YOC' such that less foreign exchange i:- spent
on veh iclc spare parts impor ta tion.

A well maintained road would pr ov lrlc goou
com Iort and high riding quality to users.

- I t also postpones for at least several years
the need for rehabilitation or overlays,
thereby saving on expenditure.

MANA(;F~lI'NI OF ROAD 'vIA 11\IE"\IANCF:

As a result of the enormous road network
requiring maintenance, the limited funds that are
of'ten made available for road maintenance and
the fact thai the rate of road deterioration far
exceeds the rate of road construction in develop-
ing countries, there is the need for effective
pavement maintenance management sysstcm ,
Such system prioritizes the roads ou I of a
multitude [hat requ irc and could be maintained
at the appropriate time, with the correct equip-
ment gang etc. within the limited resources,
Several types of pavement management systems
are being developed all over the world to achieve
great economy and well organised and properly
articulated m aintainauce operations. All the
operations have similar principles of evolving
machinery that will monitor a country's road
network, COdify the defects and utilize the
appropriate maintenance scheme on a priority
basis. Continued on page 54
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Designing Affordable Rural
Houses - A Simple Guide
Oooko A. P. (Mrs.)

INTRODUCTION

Shel ter is regarded as one of the basic needs
of human living, being ranked nex t to food and
good health. Buildings provide a means of creat-
ing an a tmosphere that meets the physical,
mental and spiritual needs of man. Hence, house-
ownership is one of the most cherished acquisi-
tions of man. Unfortunately, the desire to own a
decent shelter has hitherto eluded many people.
Some of the many reasons fur this include
poverty, high cost of construction materials etc.

Good practice requ ires tha t the design and
construction of every building should be co-
ordinated under a qualified architect. But me
rural poor (about HO% of Nigerian population)
cannot afford such professional services. This
article aims therefore al highlighting the various
considerations that need to be made in order to
arrive a t a cost cffec live design i.e. a house de ign
that will be able to provide basic comforts along
with reasonable durability and still be within the
reach of the rural dweller.

SITE CONS lDCRA 1 J 01'.5.

Cost of dwellings can be broadly divided into
two namely, cost of land and cost of construction
Land is a basic component of house co nstruction.
It is needed fur a variety of uses which may be
both conflicting and competing. Land value
depends largely on lhe demand and competition
for it. However, land cost poses little problem in
the rural areas as most families have family plots
of land on wh ich buildings could be erected.

Attention should however be focussed on
other parameters for choosing a particular plot
As much as possible, a plot tha t has easy access
to road and required public services like water
and electricily should be chosen as th is reduces
greatly the cost of transportation and installing
these services. Plots of land that arc swampy and
unstable or which are full of burrow pits or
'prone' to 'erosion' should be avoided as special

and more expensive foundations will be required.
Features of adjacent environment such as rocks,
overhead cables, ra ilway lines if any, and other
public utility etc will greatly influence the siting
and orion fa lion of the proposed bu ilding,

CU\tA TIC CONS lD FRA nONS:

All aspects of weather are relevant for any
good bu ilding design and therefore must be
considered carefully; tempera lure, wind, sunshine
radiation and humidity are important because
they determine how hot or cold our buildings will
be; rain and humidity because they destroy our
hrilding materials especially th c finishes.

Aspects of climate that affect human comfort
should be specifically considered during the
design of a building. 111is may require such
specific is ues as the proper orientation of the
building as well as the choice of building rna terials.
Ln doing this it should be remembered that
Nigeria i::. in the tropics and can be broadly
divided into two main climatic zones namely:
a. Hot dry zone in the North, characterised by

exces ive heat from the su 11, dry ness, dust
ladden wind, scanty vegeta tion, open land,
ljttle rainfall.

b. Hot-humid zone in the South characterised
by heavy rainfall, driving wind, hea t from til l:

sun and thick vegetation.
In the ),lorth therefore. the rna in problems

for the designer are the excessive heat and dust-
ladden wind while in the South the main
problems are. heavy rainfall accompanied by
driving wind and heal Problems of inclement
weather can he tackled by judicious choice of
materials and careful planning.

CULTVRAL CO~S.l)ERA TIOl'.S.

An area that is of len over-looked in building
design bu t which detcnn incs to a large ex ten 1
how SUitable a design is to the needs of a pros-
pective house-owner.user is the living pattern
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FIG.1 CORRELATIONSHIP OF BODY MEASUREMENTS
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FIG.2 STAGE COMPLETION

BED ROOM-2 MlUI-PURPOSE BED roOM- 3
AREA

/' i -.
~ OPEN /

COURTYARD KITCHEN

BED ROOM-l -
CO\£ftO c::
PJOKING w.e VERANDAHAREA

~

STAGE CON S TRU C TlON
7ZZIlIlZZU: ST AGE 2 )

STAGE ) J)

F!G.3 BUlL DING SHAPES

(a land Ibl are complicated expensive and
difficult to build while (c) and (d) are
simple an d cheap to build
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wit ieh is inf1uenced by his socio-cultural bac k-
ground. Such issues include the family size of the
occupant in terms of the number of wives,
children and rcl arives living with him. Where
visitors are received and the relationship and level
of interaction between visitor'S and mcm bers of

the household is irrporrant. All these as well a<;
where anrl how household ac tiv ities like cooking,
eating, slccp ing, bntlJ ing, wash ing, rclax ing and
a host of others are performed will have to be
adequately considered in order to determine lh e
space required and plan it effectively. Studies at
the NI3RRI have however shown that on a broad
level, the Nigerian living pattern is characterised
mainly by large family size, extended family
system; need for privacy especially for females,
outdoor and indoor household activities; religious
cultural and social dominance in· daily living.
When the life style and taste of an individual!
family are taken into consideration both in
design and c onstruction. the dwelling which
emerges is better suited to their requirements.

CHOICE OF BUrLDINC MATERIALS:

The m ain function 01" any shelter is to protect
the inhabitants fr om unfavourable weather
conditions. This has to be r cflec ted in the choice.
of building materials Today there is a wide
variety or materials available in the market:
however the choice of any material should be
based on the following
(i) The effectiveness of the ma terial m iniz ing

the. influence of adverse weather.
(ii) The durability, availa bility and cost of the

111a ter ial,
(iiijl+ow often will it need repairs?
O...-)('an tl.c average rural dweller build with it?

It is important th erel'orc ro have some know-
ledge of the properties of building.materials, For
example, light ma tcrials like most metal absorb
and loose. heat easily. Tl is means that during rhc
day when the wca th cr is bot outside, it will be
bot inside and wh ell the ou tside is cold, it will
be cold imide. 111is is not economical since a lot
of money m ay need to be spent on a ircondit ion-
ing unit, fans and healers to achieve thermal
comfort On the other h an d, dense, heavy-weight
materials such 1I:'i mud, brick, and stone have a
high heat-storage capacity. Ihey take 3 consider-
able time to heat up arul once heated take a long
time to cool again. Shiny and polished surfaces
reflect heat rays wh ile d,HK and rough surfaces
absorb heat more easily

It is very important to choose materials that

are easily available because they arc cheaper and
co ns truction work will not be unnecessarily
delayed due to shortage. In Africa, earth has
been widely used in traditional buildings and is
the most widely used building material in Nigeria.
This is because it can easily be got anywhere at
I ittlc or no cost Mu d buildings have superior
thermal performance when compared lo other
materials like cement blocks. It is easy to build
with earth either in Ionu of burnt bricks,
sta bil iscd and unst abilised earth. Little or no
maintenance is required in places with little
ra infall. \\.1H.Tt: rainfall ~ heavy, th is problem
rn ay be solved by pro lee ting the wall with huge
overhangs or plastering with lime.

As much as possible, durability of materials
should not be sacr ificd for cost or availa hll ity.
Materials should therefore he properly seasoned
to avoid damage during and shortly after con-
struction. Weathering is the ch ief cause of dctcrio-
ration of building rna tcrials. When tim ber is Hot
properly seasoned for instance, it may shrink,
warp or crack and be washed away especially
when exposed to rain. The problem of rna in-
tcnance is however present in every building
project. though its solution will lie a great deal
in a thoughtful design.

PLAl\-:-.IIKG COKSIDCRA TIO~S:

The plan ni ng approach ch osen shoul d aim at:
J_ providing comforta blc an d suitable indoor

cl unate and
II. reducing cost as much as possible.
To reduce cost, ant: approach is to reduce lilt:

Guill lip area. To understand (he impact of cost
due lo planning, dwelling elements have been
rfll,ghly divided into three rna in groups with cost
as follows.

a. Horizontal component 35%
b. Vertical" 45%
c. Non-variable 20%
With the above, the probable change in cost

for a given change in area can be assessed. As
much as possih e, minimum space required for
household activities and postures as determined
from the living pattern survey conducted at
I\HKRI should be used. Studies have snown that
a geometric rela tionsh ip exists between the
human height and other parts of me body at
diffr-rcn t postures. Fjg. I.

The designer should he able LO ditfere ntiatc
between th c pr ospcc tivi- h ouso-owners needs a ncf
wants (I~ these arc likely to vary greatly: the need!"
being analysed with respect '"(' available money.

42



FI G. 5 VENTILATION OF BUILDING
A· LOCATION

(b) (c)

partition obstruct s flow of air Both rooms are yen t.la ted
B.$.12S

C. CONTROL

Air dlr ect e d up Ai r g02s down bee ause 0 f gap

Air qoes up
sitting and wor king ar eas
s(e not ve n t ilat ed

A.i r gOflS down
Si tling and working areas
are ventilated
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FI G. 4. BUlL DING OPERATION

(a)

{b}

I

5
( c)

WRONG OR lEN TATION
I ar g e su r f a c es exposed to
sun on (last and west direction

GOOD OR lENT ION
Small s r sur f aces ex p ose d to

sun on thll.· east and wes t sides

WRONG ORIENT ATION
Building par alt ett to wind dire.ction

Ius air flows throuil th~ building

GOOD ORIENTATION

( f)

Building perpendicular to wind
morel air flows through th~
buildin9

BEST ORIENT A liON
51 r ik e and ball ance b e t we en
and sun r(lqutltm(lnt'~

. ( ~_" 'I(.
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Design should be flexible. enough to meet me
changing needs of the owner. It should allow for
both horizontal and vertical growth; that is to
say, the owner need nol build every thing now.
The owner should build only wha t he needs and
can immediately afford. As rh c family size and
income increase, more room scan he added. Fig. 2
TIle design should be as simple as possible, the
shape being determined hy the function. Curved
and complicated shapes are difficult and expen-
sive to build. Simple rectangular shapes are easier
to buil d and cost less. fig. 3.

Protection of walls and roofs from adverse
weather will not only make the interior to be
cornf'or table but also help to preserve the
materials used in building, Building orientation
is one major facet of site planning. It is deter-
mined by the path of the sun and wind direction.
If a building is rectangular in shape, placing it
along the North-South axis exposes a greater
part of (he building to sun, wh llc placing it along
the East-West axis will expose less of the building
to sun .: It should be remembered [hat although
the sun rises from the East and sets in the West,
the heat of the rising sun does not give as much
discomfort as the heat of the selling sun. Bed-
rooms should therefore be placed either in the
North or South; living rooms that are not usually
1I sed till aftemoonjevcui ng peri od in the East;
toilets and bath that are not always in use in the
West.

Fur Nigerian climate, the wind direction is
in the North-East direction. Thus, for any build-
ing [0 get max imum benefit from wind, the
longer side has to be perpendicular to the wind
direction. However, considering the requirements
of sun and wind, the best building orientation
for Nigeria is as shown in Fig. 4. This provides
considerable thermal comfort

Rooms should be designed in such a way that
proper ventilation is ensured. This can be
achieved by proper orientation as discussed
above and appropriate ell oice of position, size
and control of openings. When inlet and outlet
openings are placed very h igh, the air passing
through them may only serve to cool the roof.
For effectiveness therefore, openings should he
placed as low as practicable (about one meter
high). In the North where the dust ladden wind is
not desirable, openings should be small, while
in the Sou th they should be bigger. Pig. 5.

Open or partially covered courtyard is a
very useful feature in buildings. It is an extension
of th e house, adding to the total space available

with very little additional cost. It acts as a barrier
against noise, dust and wind, At night, cool air is
formed at the ground level and seeps gradually
into the surrounding roorn s making them cooler.
Courtyards are safe play area for children under
adcqua te supervision hy their mothers while
the mother are performing their household
chores. It is used for relaxing, sleeping, cooking
etc. when the weather penn its.

Roof overhangs, balconies, verandahs, cano-
pies and pergolas are other effective ways of
protecting the building from harsh weather.
They are not only fune tional bu t also add beau tv
to the design. If a building is properly oriented
and has wide caves, it will he able to protect the
walls from the effects of rain and sun.

Planting trees, flowers and grasses around
a building is a very cltt:<t[l way of keeping the
inside of our building co ol. Unfortunately, many
people think that plants are lHUY for rich people.
Plants a bsor b direct sun rays, reduce reflected
glare and speed of dust Iadden wind. They also
provide shade and beautify the environment.

CONCLUSION:

Functional buil ding design is indeed a ve ry
complex opera tion. A II the a hove considera tions
will have to be made in order to arrive at a build-
ing design which is not only within the reach of
the rural dweller but also comfortable, suitable
and reasonably eh eap.

The provision of this design information
should not be construed to mean that no ou lsidc
professional assistance with design and super ......i-
sion is necessary. Rather, it is hoped that the
information given here will enlighten [he prospcc-
tive house-owner.
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• VORl INDUSTRIES
(NIG.) LIMITED

Prestressed Decking
and

Roofing System

Tremendous reduction
in cost of materials.

It eliminates expenditure
on planks and iron rods.

Contact us, you will never regret you did
prestressed

concrete Factory:
2, VORl CLOSE,

OFF ACME ROAD,
OGBA INDUSTRIAL ESTATE,
P.M.B. 21543, IKEJA _- LAGOS.

TEL: 964378; 823461

FLOORING AND ROOFING SYSTEMS
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Staff Training And Development
Scheme At NBRRI
G. N. Omange

Right trom its inception, !\I1H R I has
recognised the need for and the benefits of train-
ing its crop of research arul supporting '>tafT to
achieve high calibre performance arid eff'icicncy
As a demonstration of this conuni tmcnt, NRRR I
secured the secondment of some building and
road research ex perts from the Central BUll cling
Research lnstitu tc and the Central Road Research
Institute both in India to t11 is institute between
1982 and I ()X6 TIll: Nigerian research staff
were specifically mandated t o u nrlcrstu dy these
ex ports.

Training Spo nsore d by NBR R I:

In the early eighties wh en the annual subven-
tion from the Federal Mmistry of Sc knee and
Technology was apprec iable, NDRRI sponsored
some of its staff to institutions oj higher le ..uning,
The benefic iaries ranged from researc h oniccrs
to technical and administrative staff (Table J).

Training Sponsored by other Organisations.

A:; a result or tltl: downward trend in 11l~
economic I'ortuu cs of Nigel i'l coupled with tile
scarce l'orc igu exchange and the attendant
diminishing govcrnmcut subvcntlon to NHRRI
ill the III iddlv eighties, i 1 became increusmgly
diflicul t for the institute to bear the financial
burden or ~ll ouxor ing cour scs l:SpCC ially OLItside

Nigeria. To t11is end, other avenues of sponsor-
ship espec ially from multilateral and aid agencies
were explored. Quite a handful of the f'\ HR R I
research personnel has benefited or are still
benefiting from sllch avenues (Table 2). Sim ilar ly
some short courses were also undertaken.

Short and Self-impr overnent Courses Sponsored
by NBRRI:

Pel haps of particular importance is the
f'\HRRI -p onsorsh ip or its staff m em t ers to sh or t
but relevant courses offered by different pro-
fessional bodies, These courses range from
m anagerne nl courses to training and manpower
development programmes in relevan t fields such
as secrc tary sh ip, coopcra tive programmes etc
(Table 3),

Conclu sian:

The staff training and development scheme
at NBRRI het" gune a long way to improve both
the professional and munuccrial skill of its staff
members. However, since conrinous training .iu d
rctruuu ng is part of NBRRI policy and in the
face of lim itcd available funds, the present
emphasis is nil securing sponsorship not only
fr om mul tila tcra l and aid agencies bu t also fr()11I

en treprc nell I ~ and other or gnrusations cspcc ially
on a tech nical colla bora tive understanding.

NBRRI ()ESEASEO STAFF
• Arc, Jude (motu ~jJJ,.OJU, 2g. Senior Research

OtT C,'I: (bed in a ghastly motor 'li...cident on
the lsolo - Oshodi Expressway, Lagos un
5 Ju IlC I ()X6, Lntil 1115 death. he W<lS an
invaluable asset to the Architcctura I Section
ill par tivu lur and the Institute in g. neral. [h.
'Ad') buried in hishome town, O!...I.'III.' in Kwara
Sr.rtr on 7 June 1l)~6.

• vlr~. rolusade Oju bamrc. 31 Cleaner died
during childbirth at the I ago .. Island Mater-
nity Hosprtul on Friday C) .J~I wary, 1987: was
buried accordine to rnusl.m rites,

• \-ir. A R. Mcbudc, 30, Senior Technical
Officer. tvlr. D. O. Oluusr. 2J, Senior 'I echni-
cal Assistant and Mr. A. Dairo, 20. Dr ivr r .
died III a ghastly mot oi ;In'i(knt OJI Bill -
Maidugur i RO;1<1. BUIIl() Stn ll' 011 Monday
20th S\.'ptl'III'wr Il);"" during an ol'licta]
assianmcnr II i-, noteworthy to mention 111\.'
ass.gumcnr \\ H'> in connection with the study
of till' engineering properties of till.' black
cotto II soil ... of Nor rh-Eustcrn Nigeria and
which cvcutua lly culminated in NBRRI
Research Paper Nu. I.

...
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WHA T IS A f{ UKAL ROAD?

A Rational Approach To Rural
Road Development Using
Appropriate Technology
G. N. Omange

INTRODLl I ION

A properly coordinated an d well articulated
integrated rural development programme has been
recognised to be a panacea to rapid growth and
dvvl'lnplIlcnt or the rural areas which constiru te a
sizeable proportion of most developing countries.
in Nigeria. the Directora te of Food Roads and
Runt! lnfrustructure was established by the
Federal Government as one of ItS vehicle of
achieving even development and 'opening up' rhc
rural areas.

While Integrated rural development em bodies
various components such JS provision of adequate
ami appropriate shcl tel', toed and rvla ted infra-
structure, the provision of a good network of
rural roads is a viral key to the ceo nomic integra-
tion of rural rom munitics . Til i" h. principally
because rural roans )'l'IVl' :b communication and
tr anspor tu tion links between Ii illagcs/harnlcts
which are important agricultural centres on the
one hand and m arkct ccntre s/towns on the other.
In addition. OJ good network oi' rural roads
provides non-economic but social benefits to the
rural communities uud the country at large. Such
benefits inclu til' the enhancement of political
and a dm inistrative control: promotion of cultural
unity and Integration: national cohesion and
industrial growth.

At the moment. about 80jc of the population
of Xigcria is estimated to live in me rural areas
which comprise of several villages and hamlets
embodied in the m or c Than <)00 rural c ommuni-
tics. This will definitely require U dr-use network
of rural roads. As ;l result of the callosal task,
lim ite d funds and dwindling economy. such rural
roads have lo be 'low cost' with re ference to not
only the initial construction costs but also to
strengthening and maintenance costs. Achieving
this status will involve a ra tional approach in the
app hcution of appropriate technology to rural
road develourn en t.

At this juncture, it is important to mention
that there is no universal definition of wh al a
rural load is. What may be termed a rural road in
a developed coun try COli ld well be an urban roa d
111 a developing country, I nfact, in developed

coun trics, rural roads are classified as all types of
roads that pass through rural and agricultural
centres, For dcveveloping countries like Nigeria,
this dcf'inition may not particularly be applicable
since Federal, State and Local highways pass
through such rural communities with the primary
aim of connecting cities and town" together. Even
then. the remote villages and hamlets still have
no access or have limned access to such highways.
III effect, rural roads in tire contex t of a
developing country could be .l·CII as roads with
low speed and low traffic VO)UIll~'s in predorn i-
nantly agricultural areas. Such ru ral roads can
broadly be divided into two namely those rural
roads co nnec tmg interior villages with low
population levels (and having very low traffic
volume and intensity) and those rural roads with
a relatively higher traffic volume and intensity
(such as those connecting big villages to market,
growth and industrial centres).

As indicated earlier, great economy can be
achieved In the construction and maintenance
cf rural reads by the application of appropriate
technology. This should involve the input of
professionals such as scientists and engineers, so
as to ensure low cost and all-season rural roads.
At the moment. most rural roads are seasonal
as they are generally inaccessible for between
4-6 months of the YCJr dunng the rainy season.

:-JEEl) rOt{ APPJ:{OPRIATE II::.CHl'\OLOGY.

The general engineering practice for designing
pavement thickness or roads normally involve
the determination of the (a) subgra de strength
i.e . CBR (California Bearing Ratio) values and
(b) an ticinated trafl'ic load on the r oa d. These



two parameters arc com hincd and by reference
to standard CHR. curves which arc developed on
the basis of lim iting road deformation and service-
abilitv. the pavement thickness and cornposition
can he designed.

'Ih e direct application of this standard design
procedure to rural roads often leads to over-
designing for the level of serviceability of such
roads, This is because:
1. The traffic load in standard design procedure

refers to only pneumatio-tyred heavy
commercial vch iclcs. In typical rural roads.
however, the prevalent vehicles are bicycles.
motorcycles and just a few or 110 pneumatic
tyre d vehicles.

1 The CBR strength index test to establish the
subgrn dc strength is generally cum bersome
and time consuming with low repeatability.
This may not be too appropriate in rural
roads due to the reasons mentioned above as
well as the attendant testing costs.

3. As a result of the low traffic load in rural
roaus, the level of serviceability is Jow. Thus,
the standard CBI{ design curves developed
on the basi. or high level of road serviceability
C(l1l110t he app lie able ill rural road".
FrUIn the foregoing, it is clear that appro-

priate uxh no logy app lic a tion to ru ral roads is
im pera rive. Th is sh ou ld nee essi ta te setting up a
concerted research machinery to study the
exrsung rural roads in a bid to establish
appropriate design criteria for rural roads so as 10

avoid over-design and thereby effect economy
both in construction materials and costs. Such a
research effort was concluded in India and till'
outcome yielded good dividends.

.'\ T.TL:lZNA IIVb..S TO R.UR.AL R.OAD PAVL-
\-IEN'I DeSIGN

The traffic load was cstima ted by the traffic
index which is a weighted average or the annual
daily traffic or all types of vehicles plying rural
roads such as anirn al-rirawn. solid wheeled
carts, p ncum atic-ryrcr: heavy comrr.crcial vehicles
an d other light pneumatic ryrcrl vehicles (such as
motorcycles and saloon cars).

The su bgra dc strength (CBR) W::lS 8150 estim a-
Ted by tlie Strength Index. After an exhaustive
study resulting into the correlation of CBR values
with strength index, it was established that with
a knowledge of the dry density and moisture
content values of the su bgrade soils, the. strength
index can be determined an d this can be correla-
ted to the CBI{ values under soaked and unsoaked
conditions as shown in Ta ble I.

Table I: STREKGTH INIWX fiSTIMA nON OF St;'B-
GRA DE SOIl.S

F.eld Thy Field Mo rsrure Stengrh Corresponding
Density CII rucnt Index Unsoaked
\J?jcm3 ) % Values eBR Values

1.40 - I.?~ 12·30 2 - 10 0- 10

1.60-1.85 5 - J 2 II - 30 11 - 30

1.86 - 2.2 5 - 1() :1 1 80 31 - 80

La c. Proctor Op timu m Soaked Corresponding
Dry den~ity Moisrure Strength Soaked CBR
(g!cmJ> COlltClll'lc IJIlJex Values

lAO- J. 70 IS 1 - 5 1 - 5
1:'0 - I.XS D - l5 6 - 10 6 - 10
1.86 - 2 2 7 - 13 11 -30 11 -JO

In a similar vein. pavement thickness design
curves for rural roads were developed on the basis
of abundant data on traffic index, strength index
pavement thickness and serviceability or deforma-
tion kvd:" collected on many rural roads.

For rural roads. estimating the traffic and
srrcIIglil indices. and applying these to pavement
th ick Ill'::'::' design curves developed, leads to Thin-
ner pavement requirement thun would nrn mally
result from the standard U3R. design curves. This
is a more realistic approach as it yields significant
economy Ul pavement materials and costs w hik-
acnieving appropriate level of serviceability. (;sing
till: design criteria csrablished. a 20 - 25'lr, savings
HI construction costs and hence pavement
material was recorded ill India.

III the Nigerian situation. similar studies is
imp.-rat ive in order to establish criteria that will
L~ appropriate to the Nigerian situation. The
.rvut economy that will be achieved will ensure
the construction of more rural roads from the
lim itcd funds.

Al'P1{OPRIATL LOW COST RURAL ROAD
CO:-.JSTR UCTlOl\

Achieving low rust rural roads will depend
on achieving considerable economy not only in
till: design stage but also in the construction
and maintenance stages of the rural road over its
design life.

Savings in construction costs normally aCCl1lC

from m aterials (achieved by using thinner pave-
rn ents wh ich is scientifically determined) and
labour costs. Low cost construction techniques

S3



(::1:1 also be ju dic iously applied £1I HIe utilization
of 10caJJy available construction materials such as
gravels, laterities, soft aggregates and by employ-
111g simple btl t e lrec tive xtahil i/a tion techniques.

In rural road consn uction, labour intensive
techniques are usually ern phuxiscd and utilized.
While such labour 1ll3Y not necessarily be cheap,
it provides significant em ployrncn l opportunities
to the rural communities

Adequate drainage channels c.g. gutters.
ditches, culve t should be provided to dram
water. I ac k of or Inadequate attention to rh is
will significan tly reduce the life of the road.

\1;\1'1'1 L·:--JAN( E fill ASl RI ~:

III order to ensure that the rural 1001ds
perform Its intended fu nct ion over its design life.
udcqua tc short and long term maintenance
measures must he r.'b'1.llarly and periodically
..pplicd to ~hc rur a I roa dx. The ~' measures will
normullv include n.gular clc ..ming up of road
side drainage channels. filling pol holes wrth
suitublc materials and courpuc ting with hand
rammer. replacing cnrrh materials washed away
by erosion with SLI itahlc 111,1 tcrials, respre ading
earth m atcriuls th rown to thv roiul edges; cu Iting
01 roadside grasses. scaling <lilt! hand patching or
biu ..munou- surfaces. rcaravcll ing or gravel roads
cvery J 5 years, rcc oat ing or bituminous surfaces
...ve rv g years, etc.

APPROPRIA Tl CO"iSTR U<: nox AND yIAL"l-
TEN A~CE TOOLS

All these measures should be carried out by
organised. gangrnen u sing equipment and tools
that can be locally fabricated. For example
compaction of rural roads can be achieved by
using animal or motorcycle drawn road roller
made of hollow mums that can be filled with
sand through suitable opening to provide required
weight.

Similarly, moisture dur mg compaction can be
1)1ovided by a water browser consisting of abou t
:) drums interconnected by galvanised iron pipes.
A perr'ora ted pipe is provided at the tail end to
spray water. These and other devices can be
readily fa hrica ted and maintained at village level.

coxcu. SIO!":

To provide a dura ble and low cost rural
network anti thereby 'open up' the rural areas
lor accclcra ted development, there should be
a rational approach 10 rural road development
using appropriate technology. This will lrrv olvc
co nducting an inventory of relevant data on
cx i ling rural roads and subjecting these to
analysis in order to evolve simple guidelines.
The ultimate benefit will be the provision of
more all-season rural roads within the lim its of
a\'~li1Jble funds.

Continued fran page 36

CONCI {fSIO]\':

If all the faregoing are ducly considered
during the design and construcnon stages of
a building, comf ortubility or buildings would
be greatly enhanced. l\t!Verthelcss. in Souther n
Nigeria, the high humidity coupled with In-
adequate natural air m ouon i.nd calm winds
necessitates the need to usv l'l..'IlJng or table funs.
With these, building." ran be made comfortable
to inhabit without 'the lI~l' (It' air-conditioners

Continued fran page 38

(OM LUSIO~:

A good road maintenance scheme is an
important tool in ensuring that a road performs
eff'ic icn tly over its design life. The basic problems
associated with road maintenance in developing
cou ntr ies has been identified as that of dwindling
economic fortunes which does not encourage
govcrnm en ts to make adequate budgetary alloca-
I ion to road maintenance. Ihe lack of aware fH.:S::'

on tile need for good road maintenance scluruc
compounds thrs situation.

As a result of the tremendous benefits from a
well maintained road which inclu de low vehicle
operating costs, high riding quality, etc. it is
n-cornm ended tha t greater a tren tion anti
budgetary allocation should be given to road
maintenance so as to ensure low cost and service-
,lI'k road network.
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~aciliy At NBR I
0. O. Oshiba.

The Library, just like the Institute occupies a
temporary space on the third floor of the 4-storey
building. It was the last section of the institute to
take-off and was started 111 19X2. The initial
teething problems of limited facilities were over-
come because of the total and unalloyed comrni t-
merit of tile Director tc a well e quipe d and
Iunctional library.

Consu ltations were held with other establish-
ed libraries as well as the research personnel
at NBRRI on their needs and requirements which
served as an important pivot for the effective
ta kc-olf of the library. Today, the library is
adcqua tely stocked with books and IS well patro-
nizc d by BRRI staff (both research officers and
other supporting sta ff) as welt as others especially
from various universities. polytechnics, Directo-
rate or Food. Roads and Rural Infrastructure
~L)FRRI) etc. In Iact, the Library has firmly
established its position as an important 'support"
service to the research activities and aspirations
of the institute' with its varied stock of reading
materials.

The Library is well stocked with reference
materials like Encyclopaedias, Dictionaries, Hand-
books: Maps and Atlases. Standards, Government
documents, Gazettes, Statistics; Calendars. News-
papers, Magazines: sl ides a nil YHS video cassettes
and rel evant journals; rcascar ch papas and rex ts
like workshops. sem inars. a nrl conference papers:
United States National Technical Information
Service books; reports from Universities, Poly-
technics, Research Institu tes (locaJ a no overseas)
such as Building Research Establishment, England
Tr an port and Road Research Laboratory, U.K:
Central Building Research Institute. Roorkcc
and Central Road Research Institute in India.

1 he stock of available books covers a wide
spectrum of subject areas such as foundation,

geotechnical and soil-, engineering. building
construction and management techniques, build-
ing materials, sourcing and development: road
materials development, tra nsport ation: solar
energy, building physics. remote sensing: arch i-
tecture , civil engineering, housing etc.

,\(,(_)L-P)I IIO\,

As a pol icy of NBR RI, all officers effie ially
sponsored to attend any conference, seminar or
workshop su bm its (I copy of the bound proceed-
ings to the I il» arian for the benefit of tile whole
l nstrru te. This is a ICg;J1 dcpoxir policy similar TO

that of the ~atlondl Library of Nigeria Act. It is
one way by wh ich the Library acquires its
ll1 .. tr-r ials. Other methods include direc t purchase
or hooks recommended and approved by re-
searchers, users and the Director. Reading
materials arc also acquired through publishers
notices. boob in print. British Na lional Biblio-
graphy, other Library'. catalogues fr oru local
suppliers, bookshops. local publishers, overseas
agents and publishers like John Wiley, A. A.
Balkem a. Elsevier. American Society uf Civil
Engineers. Gothard. Bergano, UN InL1l1strial
Development Organisation, Orga nisation for
Econom ic Cooperation and Development and
Thomas Telford.

TIle Insutu te was unable to secure foreign
exchange as a consequence of the downward
trend of 'igeria's economy. and this has curtailed
:'\3RRI acqursition policy to only publishers
and agents who accept UNESCO coupons. The
coupon has helped tremendously in acqu iring
foreign published matenals like Journals. the
British Standards and the American Standards
(ASTM).

\IALO(.;UI (,.\j\j)( L '\SSII Il/\TIOl\

The Library uses lire Dewey Decimal Classifi-
cation Scheme bccau sc it is the most popular,
easy to understand and readily available schedule,
for its da,sific:ttion. 111is is used along with the
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Anglo American Cataloguing rules and Sears
List of Subject Headings. The Library lias a
catalogue which is an inventory of all the stock
nvml abl e. It hus also a Media Catalogue for Slides,
Video cassettes, aliases ami calcudar s.Matcr ials
arc urra need according to su bjecrs, authors and
rormats in the catalogue.

Books are arranged ill the Library from
reference materials. to 10Jns materials, followed
by reports and annual'): a Journal display rack,
new arrival area, newspaper fik~'area. pamphlet
boxes for pamphlets and other doclJments on the
wall-shelves ,

SI R\'ICl-"S

As a support service, the Library endeavours
to ..;uppor t and bac k-up all current and future
research programmes or the Instill! te and the
Govc mm ent through its acquisitions and loans
po licy.

1 he charging system is manual. Materials arc
hOITO\\ cvl til rough a modification or the Newark

charging system developed in the USA to save
tim C and cost. A borrower wri res and signs 11is
J11Une 011 the book card which is stamped for
date-due. Th e card is filed in the borrower's
record. The advantage here is that of precision,
recall and control as. the Librarian tan know at
any given time the particulars of materials
borrowed by an individual, sends reminders or
over-due notices, and manipulates records for
other routines. Borrower's names (Ire filed alpha-
betically (A-Z). Inter-Library loans
(borrowings from other Libraries), trauslations,
gifts (Inti ex change, reference and ph orosta ting
services for ex ternal users and other services like
newspapers and magazines loans; video and lide
loa us are also available on request.

The Library has a small seating capacity of
15 readers. It is fully air-conditioned, well illumi-
nated and ventilated in case of puwer failures. In
future, it is hoped that certain Library informa-
tion may be documented into the computers
which the lnsritu te plans to set-up as a databank.
At the moment, space constraint is a major
problem militating against continuous expansion.
It is hoped however that this situa tion will
drastically improve when movement to the
permanent site at Ota, Ogun State becomes J

reality.

,\B/VU Libraryill S('SSiOlL



Do You Know That...?
Compiled by: G. N. Omange.

The Nigerian Building and Road Research
Institute (NBRRI) was established on April 1
1978 under National Science and Technology
Development Agency (NSTDA) Dill 1977
Research Instirure (Establishment) Order 1977,
Supplement 10 official Gazette No. 49, 13
October 11.)77?
N BR R I, at inccp lion was under the auspices
of the Na tiona I Science and Technology
Developm ent Agency ()lSTDA)?
NBRRI carne under the umbrella of Federal
Ministry of Science anti Technology which was
created to replace )lSTDA in October 1979?
NDRRJ at inccp tion occupied a two room
office at the Federal Secretariat until 1979
when it m ovcd to its present temporary site at
15, Awolowo Road, S. W. Ikoyi, Lagos.
NRR Rl present temporary site contains such
facil itics as soil laboratory. brick and tile
Iabora rory , chemistry la bora tory, concrete
laboratory, bitumen laboratory) acoustic
laboratory, architectural physics laboratory,
buil ding construe tion dem onstra tion site,
offices for research personnel and supporting
staff, library and store?
l\13RRI pennanent site is located at Km 10
along the Ota-ldiroko r uad in 0h'U n Stale.
Master plan for the pcrmaucnt site has been
drawn up and construction of the first phase
is to start shortly?
111e Director of l'.lBRRl is Engr. (Dr.) A. O.
Madcdor?
NBRRl has developed, designed and fabricated
a brickrnaking machine?
1'\BRRI has developed the technology and
fabricated the machinery to produce durable
and cheap roofing sheets from a com bination
of sand, cement and any fibre (coconut fibre.
sisal fibre, palm fibre ctc.)?
NBRRI has developed, designed and fabricated
some construction too)" (cndframes, string
holders, mortar guide board. triangular trowels
etc) to enhance producti .. ity and efficiency of
some construction operations?

* NBRRI has produced engineering soils map of
parts of Nigeria using remote sensing technique
to aid engineers, regional planners and related
professionals in road route and construction
materials location?

.. NBRRI has produced su bgrade soils map of
some problematic soil areas in Nigeria to aid
the relevant professionals in their practice?

.. NBRRl has developed and constructed
functional and domestic solar water heaters
and solar cookers entirely from local resources?

* )lBRRl has established varied and valua hie
criteria for ensuring thermal comfort for
homes?

.~ NDRRI has developed va tuable criteria for
effective design of functional buildings ill
different parts of Nigeria with emphasis Oil

living patterns, design detailing etc.?
l\""BRRI is one of the twenty-three research
institutes in Nigeria and is entrusted with the
mandate of conducting research activities in
the btl ilding and road construction industry?
KBRRI provides consultancy service in various
aspects of the building and road construction
industry? Indeed l\""BRRl has successlully
conducted consultancy service to Kano State
Ministry of Works, West African Portland
Cern en I Company, Sh agamu and the Federal
Agricultural Coordinating Unit (FACU).

.., NBRRI conducts short courses to professionals
and practitioners in the; building industry?

• Twelve experienced research scientist" from
Central Building Research Institute, R oor kcc
and Central Road Research Institute, New
Delhi both in lndia were seconded to NI3RR I
to assist in the dcvclopmcn r of the institute'!
Dr. S. K. Nnar-ia , an Assistant Chid Research
Officer ill the Roads Section was transferred
to take up appointment as the Deputy Director
of the 1\ igerian Institu te of Transport Tech no-
logy. Zaria on 2nd March ] 987?
KBRRl engages ill sub-soil investigation, soils
and materials testing at reasonable fees?



NHRRI library has a good stock or rcfcren-re
books. tcx tbocks. periodicals and journals?
Research progr.mun cs are chosen within the
National Scheme and Technology policy
approved by the Federal Ministry of Scicnc ..·
and Technology designed Iu achieve 11ll' goals
of till' )\a rional Developm \.'111Plan'?
NBRRI is capable or undertaking specific
research projects Ior construction companies
.md privati: oruanisations"

i\BRRI is a senu-au tonomous corporate body
mninly financed by the Federal Cover nm ent of

igcria?
ERRI has two main drvisions viz. Building

and Road Drvisions with supporting services
provided by the Administranve , ACCOLllHS.
Audit and Library Sections.

IMO STATE HOUS[NG CORPORATION
Private Mall Bag 1224 Owerri- I'igeria

CONGRATULATES NJRRI A T 10

The Chairman. Board of Directors. Management
and the entire staff of (MO STATE HOUSING
CORPORATION heartily rejoice with the Nl-
OERIAN BUlL DING AND ROAD RESEARCH
INSTITUTE ON HER I(JfH ANNIVERSARY.

WE BUILD FOH 0!OW
AN D TilE FUTllR E

A HO~.IE VI'I LL BE
YOURS IF VOL ~AVE WITH
SAVINGS AND LOt\N A DfVISION OF L\\O STATE HOUSING CORPO}{ATION, Q\.\,ERIU

Cllk,>,;. • S!;R Mhllia n C.1ri,
Ow",..,i.
Phono: OlO·232934

• 15.1 Ah:lIOwe'rI R :><!d.
A!);>.
r:lonc' C32·2~Sl!)

. Ari.,ria ·.·.u\(o t,
Ab".
Phone: 0&2·22"559

YOIAS CONSULTANTS
ENGINEERS & "lANNERS

28 {)gbMIII Cre~lInt, G.R.A
P.O.Bo}( 16n. J/orin . NigtJri.
1!' 1031 J 220114, 220866
T.ll.· 331'~ YolasNg.

4S Nortnlln WiHi.m, St..
S. W. Moyi • i..gos
P.O. BolC 71929
Victor;' Isllmd. L##fIN
Ta{ ()1-617353; 684972
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