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REPORT OF THE AD-HOC EXPERT GROUP ON CO-ORILNATION
OF BUILIING RESEARCE IN AFRICA

PART I

ORGANI ZATION AND ATTENDANCE

Opening meeting and statements

1. " This meeting was called in acoordance with the established practice of

holding ad-hoc meetings of Directors of Building Reassarch Organizations in

Africa, Asia and Latin America for which ECOS0C has a standing budget. It %
was oonvened by the Centre for Housing, Building and Planning of the United |
Nations Headquarters with the collaboration of the Housing, Building and i
Physical Planning Section of the Industry and Housing Division of the Economio
Commission for Africa. The Directors of the Building Research Organigzations

were invited by the Centre for Housing, Building -and Planning.

2. 4 representative of the ECA secretariat in a welcome statement indicated
the importanoce the secretsriat attached to the questions of building research :
co—ordination and pledged the full support of the staff of the housing section
to the sucoessful conclusion of the deliberations.

3. He pointed out that the building sector was always closely involved at
all stages of economic development. By its nature, it wes largely dependent
on domestic economioc conditions for financial and other resources and ite
level of development reflected the level of the economy in which it found
itself.

4. Because of the need for rationalization and the desire to use more
durable materials, people had tended to look abroad for solutions, in both
" materials and téchnicues, to these problems. This had meant a substantial -
outflow of hard ocurrency so acutely lacking in these countries. In order to
exiricate their countries from this dilemma, building centres should take
action to develop local oconstruction materials, to train men to use these
materials and to help organize local housing conditions in such a way that
they reflected the economic ciroumstances of the country.

5. The Housing Section of the ECA was aware of these problems; its
acotivities in this area were designed to resolve them., There was therefore
scope for co-operation and co—ordination of all efforts not only between the
Research Organizations themselves but algo between the organizations and the
Housing Section of the ECA. In view of the limited rescurces and the sige of
the tasks, such oo—operation was essential to redice wastage and optimise
returns on investments in the various centres, whose initial capaoities might
exceed the needa of the territories in which they were situated. One of the
objectives of the meeting was to bring together people who were daily engaged
on these problems and to define areas in which oo-uperation might be organized
to the benefit of the region.
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6. The quality of this co—operation and co—ordination would depend on a
clear appreciation of each centre's fields of activity, its resocurces and
its problems. With this knowledge the work of each centre might be designed
to complement that of the others, where this was feasible.

1. In conclusion he suggested prantical steps by which co—operation might

be started; a system of reporting and exchange of information was needed.

One such system might be the establishment of a periodical in addition to
personal contacts, another might be the arrangement of seminars and diseussion
groups. . _

8. The Housing Section would do all it oould to interest the Centres in its
activities by encouraging them to contribute. their local knowledge and experience
by participation in the geotion's programmes in the sub-regions.

9. A representative of the Centre for Housing, Building and Planning
expressed appreciation for the promptness with whickh the Directors of the
Building Research Organizations responded to .the invitations given at such
short notice. He expressed his gratitude to the Director of the Induatry and
Housing Divieion for arranging for the facilities and to the staff of the -
Housing Section for organizing and preparing for the meeting.

10. He expressed the need for co-operation among building research.
organizations and poinied ocut the methods by which such co-operation would
be realized, viz. personal contacts, correspondence, seminars, exchange of
research workers, eto,

11, Thez Copenhagen Seminar on the Contribution of Building Research to
Housing Programmes in Developing Countries in 1961, was the first attempt at
starti 0o—operavion in building research. In apite of the efforts of the
c.1. B.n%The Internatlonal Council for Building. Regearch and Dooumentation)
through its various working groups, achievements in thls area of aotivity
had been minimal in the developing areas of Africa, Asia and Latin America.
Canges of this lack of sucoess were slowly being eliminated by the rapid
developments over the past decade.

lz. In order to promote rational development of the construction sector

in developing countries the United Nations Committee on Housing, Building and
Planning had recommended that there should be co-ordination of. Building
Research among developing oountries during the second Development Decade.

. The implementation of this recommendation by bulldlng research organizations
added new tasks to those normally underteken by these organiszations, the -
justification for the assumptlon of those new tasks was the eventual improve-—
ment of the construction industry and of housing conditions, in Africas.
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Attendance

13. The ad-hoo Group comprised the Directors of Building Research Organizations
in Ghana, Sudan and Togo, the Associate Dean of the College of Technology,
Faculty of Engineering, Haile-Selassie I University, Ethiopia, and the Director
of the Regional Educational Building Institute for Africa, XKhartoum, Sudan.

The Centre for Housing, Building and Planning of the United Nations Headquarters
was represented by a senior staff member forming part of the secretariat.

Electiqg of officers “

'14. - Mr. R.E. Fitchett; Regional Advisor, Housing Section, BCA, was appointed
Chairman of the Group. Mr. A. Gonzalez~-Gandolfi, Chief, Building Section,
Centre for Housing, Building and Planring, UN Headquariers was appointed-
Vice-Chairman. The Rapporteurs were assigned as follows:

Dr. J.W.S. de Graft-Johnson (Ghana) for Agenda Items 1 to 5
— Mondey seszions;

Mr. Ibrehim Mobamed Ibrshim (Sudan) " i " 6(a) to (f)

- TueQQay;gessions;

Mr. X. El Jack (Sudan) o " " 7(a) and (b)

Mr. Joéia.KOuassi (Togo). nooow H ‘8(3),(b) and (o)

Work Programme

15,  The Group éiaﬁined'thq'ﬁbrk‘Prdgramme and adopted it as follows:

Monday, 22 March 1971 1. BRegistration of participants
2. Orening addresses by. :
ag The Representative of ECA
b UNCHBP Representative
3. Election of officers
4. Adoption of work programm
5. Statements: :
(a) Report on the similar Group
of the ECAFE Region,
()  Major problems confronting
building research organiszations
in Afriocs.
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March 1971 - 6.

Tues

Hodnesdsy, 24 Mavoh 1971 - 7.

Thursdey, 25 March 1971 - 8.

Friday, 26 Ma.roh 1971 " - 9,

Review of current and long—terd
building research programmes in the
African region by groups of mub-
disciplines as follows:

(8) standards, regulations, ocodes;
(b) tuilding materials; |
(¢) building teochniques including

goil mechanios, foundations;
building operations and costs;
building physios and installation.

()
(e)

s

Main topics to be co—-ordinateds

(a)
(®)

(o)

Vieit to College of Technology,
Addis Abasba.

Research items;

Organization, equipment and
research methods;
Digsemination and application
of research results. .

Machinery for co-ordination of
building research activity at
national, regional and inter—
regional levels:

(a) Role of the UNCHBP and ECA for
' promoiing and steering co-
ordination;
(b} Systematic procedure for oo-
ordination.

Adoption ‘of Report.
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PART 11
ACCOUNT OF CONSULTATLOXNS

Report on the Ad—hﬂc Meoting of Directors of Building Reaearch Organization
of the ECAFE Regio _

16. The Representative of the UN Centre for Housing, Building and Planning
reported on the proceedings of the recent ad~hoc Group of Directors of Building
Research and Develnpment Organizations in the ECAFE Region, 3-12 Maroh 1971.
This Group was organized by the United Nations Eoconomioc Commiasion for Asia

and. Far East in oco—operation with UNIDO; the UN Centre for Housing, Building
end Planning and the Government of Australia. )

17. There were fourteen participants and three UN gtaff members. The Qroup
discussed the fellowing “opics: Problems on building research confronting the
countries in the regioj; Co-ordination and integration of programmes of
activities; MNachinery for improving oco-operation and oo—ordination; Colleo-
tion, documentation and channels or means for the dissemination and exohange of
research information; Promotion and co—ordination of fire research.

18, On_problems of building research; The Group noted the following common
problems in building. The need for new substitute building materials, the
improvement in the quality of traditionsl building materials and the need for .
a reduction -of building and maintenance cosgts; the oconference recommended thai
in view of the vital role of housing and buildings in the national economy;
funds for housing and building research should be given a high priority and a
higher share of the national inocome; the Group recommended adequate inoentives
to atiract prospective research workers and retain those already in the jobj

and Recommended the maximum use of research equipment in eaoh country by the
various institutions in order to avoid costly duplioation.

19. Omn co—q;dinatlon and integration of prggrammesi " Bach organization within
a country should use the experience and facilities of other organizations as
much as pogsible; +the Group wea informed of the organization of similar :
meetings in other regions by the UN Centre for Housing, Building and Planning
with the Regional Economic Commissions. It acknowledged znd welcomed s
possible inter-regional exchange of information and co=ordination; asa .
first important step she Group decided that there should be exchange of
information on research programmes. The programmes should provide the follow-
ing information on eadh projeci: main title.of the projeot; name of the
project leader; brief report.of the present statua; and reference to ﬂork'
Planned in the forthooming year. In addition, the research programmes should
include a reference list of research published. ' .
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20. Ten working groups on imporiant areas of common interest ware
designated:

(a) Low-cost housing;

(v) Light weight aggregate concrete and cellular concrete;
(c} " Bricks snd other oley products; '
(4) Houging developments and physiocal planning;

:(e) , Organié tuilding materials and industrial wastes;

(£) ',fBuildingteoonomiosla@d management; |

(g) Building environment:s (i) Heat transfer; (si) Aocousiios,
: ventilation and illuminationj -

(k) = Pire research;
(1) Celcium silicate produots.

Each working group will have one co-ordinator and a mumber of intereated
members. The members of each working group should report to the co-
ordinator on 1 May and 1 November each year. The co—ordinator should
reproduce the reports with his comments and oirculate to all organizations
in the region as well as to ECAFE, UNIDO and the UN Centre for Houaing,
'Building and Planning by 31 May and 30 November eaoh year.

21, The first reports should be oirculated in November 1971. ECAFE will
co-operate with the co—ordinators to ensure the punctual submission of the
reports.

22. The Group recommended that the TN ghould provide four fellowships
each year for advanced studies in specific fields of building.research.
Countries in the region have facilities for training in specific fields of
building research should provide training 10 other countries under bilateral
agreements. It was recommended to establisgh through the respective
governments an exchange of ‘scientists for short periods. The UN should
provide funds for travelllng fellowships to be awarded to senior sclentists
to enable them to vlslt other ressaroch institutes in the region..

23. 'ECAFE machine;x for imgrovigg go~operation and oo—ordination. There
should be a meeting of directors of building research once every. three years..
New building research institutes established in the near future may be
invited to participate in the next meeting. ECAFE should make the necessary
arrangements for the meeting. ' '

24. The Group recognized the importance of ,a classified catalogue of building
research projects. It was agresd that ECAFE ghould be requested to prepare
such a catalogue if and when resources should permit.
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25. Collection, documentation and channels or means ior dissemination. The
roup recognized the need for a better dissenmination of research information.

1+ recommended that research institutes should give the highest priority to
the collection of up~-to-date information on known research resulte of valuej
adopt the results of research from other countries to meet local needs; and

undertake thorough dooumentation work.

06, Research informaiion should be disseminaied widely in such a form that it
could be resdily used, keeping in mind that the users are of different levels of
literacy and interest. Puilding ressarch institutes or uilding centres should
provide information not only through publications; but also through demonsira—
tion proiects, lectures and seminars.

27, ° A 1link should be estsblished between building research and the industry
for the provision of up-to-date information and technical advice and alae as a
means for obteining feed-back information from actual praciice. The Group
recommended the establishment of building iz ormation centres in co—operation
with mamfacturers toc provide guidance and advioe to interested parties.

28.  The results of building research have a valuable contritution to make in
‘both the establishment and the oontimicus up—dating of building codes, bye—laws
and regulations. L :

29. ‘The Group suggested the'exeoution of pilot projects and the consiruction of
pilot plants to show new materials and techniques and overcome the initial
resistance to change. ‘

30. ‘Promotiog:and co—ordinstion of fire regearch. The.only countries of tha
région which bave fire ressearch establishments were Japan, Australia and India.
Though all ocouniries of the region appreciated the need for ressearch Taollitier
on fire they could not set up the appropriate labaratories because of the high
capital cost involved. The Co-ordinator of the newly established working group
cn fire researoch would be the Dirsctor of the Central Building Research
Institute, Roorkee; U.P., India. ' :

-

¥ejor problems confronting Building Researoh Organizations in Africa

3. ‘The Directors of - Building Researoh Orgzani zations from Ghana; fudan,
Ethiopia, Togo and the Regional Educational Building Institute for Afrioca (RERIA)
presented problems confronting their organizations. : .

- r ——— 1 - = e _ o

32. All the rscearch organizations had similar problems of lack of finance,
shortage of—progessional and technical staff as well as shortage of equipment.
These Ead been aggrayated by significant salary differentials which; tended to
gttrac, both_profe531onals and technicians from the research organizations into
indastry. - : ' '
33. The Building and Road Research Instituts (GL BLA ( )
nd_Roe Lana) and REBLA (Khartoum) £
that tho ﬁll} potentialities of the organizations were not currently being fuii;
?zglfited :h;%e tgetgogo,Building Centre (Cacavelli) which concentrated on Tural
development, foun at. the people were anxiocus to impl t i
they BRA beon faliy meored. 1m? ement ideas even before
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J4.  There were problems associated with establishing oriteria for identify-
ing and selecting research projects for execution in the BRRI. The BREI 's
predecessor, the West African Building Research Institute, had been greatly
concerned with testing imported building materials in order to determine
their performance under tropical olimatic oonditions. The BRRI is presently
concerned with finding out new sources of raw materials for building materials
manufaciure as well as their properties. The projects of the Institute are
required on the one hand to provide data required by professional groups in
the building industry end, on the other, to give support to the majority

of low grade techmicians as well as the village contractors with no profeow
sgional skill at all, who form the majority of builders in the ocduniry.

This problem extended to the establishment of the level of eXeocution of the
research projects and to the methods of dissemination of the research
resulta, T

35, The BRET had to have both national as well as international recognition.
Projects which were executed at the "frontiers of knowledge" were designed to
establish a rapport with the international research world while the others were
designed to satisfy local needa. This 'bifooal! policy, in the view of all the
directors, was necessary for growing research organizations.

35, The lack of rapport between the executive agencies. of government and
the research stations was a problem for all directorss; generally, the means
Ly which research knowledge was soneumed needed improvement.

pavements in collsboration with University College, London and the British
Road Research Laborutory, respectively, '

38, Their survey on lateritic soils had been done with the collaboration of
USAID. They were also conducting research on termite resistance of building
materials with the British Museun. Other ocurrent work in hand was on the
development of building clays.

35. The assessment of the impact of the BRRI on industry presented problems.
It was diffioult to assess the degree of micoess which went with the di ssemi—
nation of research results from the BRHL, in particular'its,impagt on the
building construction industry.

40, TIn addition to the commen problems outlined above, the National Buildi
Research Station, Universit of Khartoum, Sudan, was in the process of finding
suitabls building design types to cater for all the olimatio and local
conditions which existed in Sudan. Termite attack was a common problem in -
all areas.

41,  Because of the large distances which had to be covered in Sudan and the
high costs of transportation the development of building materials locally
had bocome imperative,
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42. A major constraini oi: the work of NBRS, Sudan, was the lack of experience
in problem formulation; since the reamearch station is only five years old this

problem might be eliminated in the near future. OCurrent research projects oovered

clsy bricks, the design of local kilns, behaviour of conorete in very hot
olimates like that of Khartoum, and the use of seas water for mixing and curing
conocrete. Work was also proceeding on gypsum and it uses in building, .and on
investigations of foundations for light structures built on expansive clays.
Contacts with foreign research organizations had just been started.

43,  The REBIA(Khartoum) had the same general problems as thoss of BRHI (Ghana).
In the execution of pilot projects, administrative problems were presented
through rigid adherence to oentral tendering. The training at under-graiuate
level had taken the attention of REELA(Khartoum) for some time now and the
REBLA was refinirg, methods by which under—graduate architects made full uge

of their loocal knowledge and culture in the design of school buildings.

44, The engineers, architeots and technologiots trained in Burope were only
given the training suitable for highly developed industrialized oommuni tiea
and were not always prepared to deal effectively with problems within an -
African setting. Thus in many cases solutions to problems had been recommended
which &id not take acoount of local conditions and needs. The training pro-
grammes in institutions in Afrioa being recently establizhed were algo largely
oriented towards the training for industrialized centres. They had not been
fed with sufficient research data on the African environment which would permit
more comprebensive training, taking account of the needs of the region. The
need to step~up building research sotivities in the region which would provide
the information raguired for correct under—graduate itraining of engineera

and architects was emphasized.

45. The lack of Properly itrained ieohnioians to support the work of the
profossional staff was recognized as one of the mgjor problems facing the
regearch organizations. It was recognized that resesrch organizations might
have to organize the internal training of such technicians.

46. Wnile REBIA was concerned with long-term school building programmes,
emergency programmes were also catered for., The documentation and dissemina-
tion of informaﬁionAwas rroving very expemsive; each name.on their list of
oorrespondents was coeting approximately £5 a year in postage alone. In order
to cater for design problems which had been ignored, an attempt was being made .
to set up interédisciplinary teams of engineers, arohitects and all the other
diseiplines connected with school buildings to ocollaborate in the design. The
problem of preventive maintenance of school buildings was tackled by teaching
the subject in teachers' training courses.
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47. The Building Materials Research and Testing Depariment — College of
Technolog; of Haile Selassie I University, Addis Ababa,

was established in 1955 as a part of the former Ethio—Swedish Institute of -
Building Technology. It was orginally intended to be an educational labo-
ratory for the Building College students. Howevar, the sbsence of a :
testing laboratory in the ocountry at that time compelled the Institute to carxy
out tests of building materials and ground investigation for outside clients.

48, Later on, research on indigenous buzldlng materials were added to its
activities. Investigations on the resistance to termite attack and the
meohanioal properties of Ethiopian timbers were made. Research topics
undergoing investigation at present were discussed in item 6(a) to (£) in
the Work Programme (paragraph 56 et seq belcw). .

49. The main problems confronting the BMRTD were stated as follows:

shortage of finance; lack of qualified staff; lack of appropriate laboratory
eqiipment; and lack of appreciation by both rural and urban population, of
the advantages of using improved traditionsal building materials and new ones.
Because of the lack of adequate financial support, the BMRTD found it difficult
to retain qualified staff and acquire the necessary laboratory apparatus.

It wes sometimes difficult to convince people to shift from using traditional
building materials to building materials of improved quality and longer dure-
bility, but slighly more expensive than the traditional building materials.
This was specially true to the rural population. They did not seem to
appreciate the long range economical advantage of using such materials.

50. The Building and Housing Centre, Cacavelli, Lome, Togo, had problems
grouped under three main headings, namely, personnel problems, relationship
between the Centre and the Government, and the relationship between the Centre
and the people. Inadeguacy of personnel and finance were two important:
problems of the Centre. Training at graduate level at the Centre was intended
to finish off a personnel training programme which would normally hawve started
at Cacavelli. It was essential to have the graduate training adapted to local
conditions and needs.

51. The Centre was autonomous in the sense that it managed its own internal
affairs and took decisions independently on the use of financial resources
available to it. This autonomy created some problems in relations with
government; for example, government was reluctant o make more funds available
for employment of more staff, the reason being that as an autonomous insti-
tution, the Centre could finance such increase in staff from its own resources,
In this way the Centre might run the risk of beooming a consulting firm rather
than a research organization. It was expected that these problems might be
overcome as government confidence in the Centre grew and as government made
more demands on the services of the Centre.
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52.  The Centre had a good relationship with the rural people in whose commi—
nities the Centre had concentrated its activities since its inception. People
were often prepared to adopt new techniques established. by the Centre before
they were fully proved. In the field of urban and other physical planning
the attachment of the people to the land had oreated diffioulties in zoning
and government help would be needed to exeoute the zoning plans whioh night
require some re-settlement. Inspite of these diffioulties the Centre was
increasingly becoming the main government agency for setting stgndards in the
field of building and housing for Togo. :

53. . The discussions of the Group on problems confronting research organigzations
in the region drew attention to the need for collaboration and oo—operation in
the areas in which research was being carried out by most Centres at present.

For example: identification of brick olays; the development of kilns for

firing bricks; the foundations of light struotyres on expansive olays, the
research on termite attaok on local timbers; and the effects of local climates
on concrete. _— : ‘ S

54. The need for démonstratipn/Pilot'projects to disseminate ideas on new
materiels and techniques was emphasized. Such demonstration projeots would help
the public to acoept research organigationa.

55. = All the Directors of Building Research Organizations wvere concerned about
the relationship between the amount of money invested in:.their stations and

their cutput. It was generally agreed that there was no- simple relationship
between government investment in research organizations and the use to which

the results from research organizations. was put. The value of funds invested

in research organizations would however be demonstrated by an inoreasing '
readiness on the part of local executing agencies to respond to developments in
reSegrcp.' The Group recommended an inoressed co-operation with users of researoch
results. : : e

Review of current and 1dng-térm.build;§g,researoh programmes in the African
region B , . PR _
56. The Directors of Research Organizations made contritejtions under this
topic by groups of sub-disciplines as indiocated in the Work Programme

[item 6(a) to (£)/. . S o - ‘

Ghana

57. . In Ghana the National Standards Board which is & oonstituent agency of the
Ministry of Commerce and Industry was in charge of promlgating all standards
oovering tuildings. (The Building and. Road Research Institute however did drafts
directly and was a member of the Committee on tuilding regulations. Thease drafts
were passed on 1o the National Standards Board). In general the Building and
Road Research Institute supported the National Standarde Board by providing the
necessary technical information needed to establish the appropriate building '
standards,. = = = S S o R
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58.: © The Building -and Road Ressarch Institute had concentrated its efforts

on . the identification of sources of local raw materials as well as in their

testing. and development. 4An inventory of local bilding materials was -
undertaken in 1967. This resulted in the publication entitled 'Building
Materials in Ghana'. . A survey of mineral aggregates for building and
road otnstruction was in hand; as part of this murvey the suitability
tests (amich as hardness, durability, chemical reaction with cement, etc.)
were being carried out to establish the quality of each aggregate, before
acceptance,

+59,  Current research on lime for roads and buildings inoluded the develop—-

ment -of suiteble kilns, the evalnation of local fuelgs, and the determination
of gcosta of production of building lime. This work was being done in colla-
boaration with the British Road Research Lsboratory. '

60. . The .production of burnt clay bricks by cottage industries was being
encouraged through research and development work on techniques of burning, and
the eoonomios of production. An inventory of local clays was being carried
out. - The purpose of the inventory was to establish the suitability of

-these clays as building materials. ’

61. In the hot humid olimate of Ghana, fungus growth on coated walls consti-
tuted a major problem. Current research in this sres was designed to prove '
germicidal! washes which inhibited the growth of fungi. Investigations were
being carried cut on. atteck by termites on timber and plastics. In general
the major work on timber was carried cut by the Forest Products Researoch
Institite. The Building and Road Hesearch Inatitute carried out work on timber
only when it was directly related to the tuilding construction industry o
but always in co-operation with the Forest Products Researoh Institute. The

. Building and Road Research Institute had produced design documents on timber
colums in which it established norms for design procedures, safe working
loads, eto. It had also issued information sheets on the decay of timber

under fungal attack as well as a research paper on tests for establishing

the resiastance of timber to fungue attack,

62. In the area of building techniques, socil mechaniocs and foundations,

the BRRI had studied the properties of the expansive olays found in the
Aocra plains; a research paper on the Physioo—chemical properties of these
eleys as well as an information sheet on techniques for designing foundations
for light structures built on these olays had been published.

63. - Four papers had already been pblished on the swell characteristics of
Ghana.claysy a study designed to obtain the maximum swell pressures of heavy

- Ghanaian- clays under ohanging fisld moisture oconditioms. A study on the .
distribution of laterites and lateritic soils was being done in collaboration
with USAID. : - '

64. In order to save on costs of conventional methods of &ite investigations,

the BRRT is paying increasing attention to geophysioal methods.
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65. A review of foundation failures in ths Accra districtwasbeing carried
out in order to identify the caises of failure =nd to formlate design codes

for foundations in the Accra area.

66. A survey of traditional dwellings was

being carricd out in order o

incorporate the findings into the designs of new pilut projeots. The faotors
which contribute to slum oonditions in varicus housing estales were also being
studied. ' The information emanating from thsse studies would be ugeful in the

depign of new housing estates.

67. = In the field of rural housing and commani ty development, the BRHL was
carrying out the following studies: ihe existing socio--sconorlo snd physioal
corditions cf rural housing estates; and the planning and the firancing of -
rural housing development. The results of these siudies ccupled with those

on local materials would be used in the designs for rural housing and ocommuni ty-

faocilities.

68. Following the West African Sub-regional Expert Group on House—Building
Costs (E/CN.14/496 ~ E/ON,14/B0U/81), the BERT had encouraged the use of tha
standard informaticn sheets developed by the ECA. lhis would bs the basis on
which information on costs would be collected and disseminated in the future.

69. In oavironmental physics, daylighting

studies werc yielding information

for ‘the rational design of windows. A roiating laboratory for daylight
megsurements was being construoted., In co—operation with the Meteorological

Service an” inventory of climatic data for +
being compiled.

Suden

79. In the Sudan, building siandards wers

hermal envirormental design was

ismned by the sppropriate Government

agencies. ' The HBRS co-opsrated actively in the prepzration and drsafiing of all

standards affecting building.

T1. An inveniory of iocal materials was being compiled. Tests were baing

-

carried outm. 2o = o Yusns oliye o3 sggrageis for concrvte in areéﬁ'whera _
sand' and gravel were crarce. Studies on looal timbLer roof dssignes were being
carried out. 'Improvement and development of the quality of fired clay brioks -~

was being carried out without geing into ful
considered economically justifiable.

T2 ‘The“main problems of Foundations were
sive s¢ils where difficulties aross in balan
swelling pressure. Sko’t solumns and reinfo

1l wechsnisstion which is not

those of light buildings_on oxXpar-
cing the btearing prassures with the
rced conerete strip foundations had

. heen tried,'ihvestigaticna were also in hand on the usg of shor: riles.
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73.  Fired clay bricks were being used for low-oost houses in _pddition te -
rammed earth which had been in use in the dry areas. In such areas the
walls were protected on the cutside with cow dung plasters and with sand and
gum Arabie plasters inside.. Hollow concrete blocks were being used in sreas
where rammed earth could not stand the weather, or where fired clay brickas
were not available for lack of suitable soils. Local timber and palm
branches were being developed for use as roofing materials. It had been
proposed to use light pre—stressed concrete beams instead of timber in the
areas infested with termites.

T4. No action was yeb in hand on building operatiomsand costs. A Section
was being started to follow questions on costs. The Seotion on Environmental
Physice which would be started soon would devote attention to quesastions of
the protection of walls from the direct rays of the sun and indoor e¢limates
in the hot dry areas. '

75. ~ The Regional Educational Building Institute for Africa (RERIA), Sudan,
started its activities about 10 years ago. . Its activities were restricted

to school building research and development for the African countries. REBTA
had organized surveys of space utilization in secondary schools in Zambi a,
horocco, Madagascar, Sudan and Tanzania and established standards taking
account of the number of enrolments and the educational programmes in each
country. ‘A task force for establishing school building standards had been
created in each couniry; two such projects had heen executed in Ivory Coast
and Somalia, where the standards formulated by the task forces were applied

in prototypes.

76. Special studies had been mounted which yielded guidel?nes for the
design of sclence, and home economics laboratories; and audio-visual centres.
A combined centre for teaching of science, -crafts and thyeical education

for use by many schools was designed for Somalia.

7. Investigations on building materials covered the following areas:
Prototype designs using local materials for Sudan and Mali; Building systems
based on low-oost local materials and self-help lsbour; study on long span
roof structures for classrooms. In April 1971 a reportwwld be published

on the use of timber for long span {up to 4 m) roof structures tied with
rope, ‘ _ S

78.  Considerable attention had been given to the improvement of treditional
building matérials and techniques for.school building. Where local materials
were not available, judicious use had been made of imported building materials,
A oadre of provincial supervisors had been trained to supervise ‘local labour
in the construction of schools with imported materials components supplied

by Government. o :

9. Traditional techniques had been improved for use in roofs, foundations,
walls and in the manufaoture of materials for school building. An example
was the use of graded soil in rammed-searih wall construction.
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80. Surveys on the productivity of labour, and on the building market have

led to cost indicators for maintenance and building management. Courses in
budgeting techniques and on school building administration had been given in Mali.
Investigations on daylighting, insulation, and studies on the optimum orientation
of buildings with respect to oritical sun—angles and prevailing winds had been .

- carried out. BStudies on accoustics were being programmed; the remilts of an

investigation on ventilatiori of school btuildings would be published soon.

81.  The Regional Bducation Buildings Institute for Africa (REBIA) sought to

,build protoiypes involving all aspects discussed above, No long-term programmes

could be established because of the immediate service that the Géntre had to
render in response to requests by countries of the reglion for the solution of
specific problems related to their school building programmes.

BEthiopia

82. The Building Materials Research and Testing Department — (ollege of Techno~
logy (Scuthern Campus) of Haile Selassie I University wae not involved in stan-

dards and regulations directly but it issued drafts to the appropriate authorities
for study amnd promulgation. L :

83. Materials testing services were provided to private organizations as well as
to the public authorities. Building materials surveya in hand covered the
roperties of scoria for use as concrete aggregates, the use of orushed atone
quarry sand) for mortars, the resistance of local timbers against termites and
the effectiveness of preservatives of timber. Investigations were being carried
out on burnt clay bricks, stabiliged earth bricks, and straw.

84. In the field of soil mechanics and foundations, heaving under light struoc-—
tures was the main problem. This problem was being tackled by intensive research
in the following areas: moisture variations in black cotton soils, ground water
movements, and under-resmed piles. The study on indoor climates had been abendoned
for lack of ataff. '

Togo,

85. The Construction and Housing Centre had not yet established any standards
through legislation. It had however adopted a modulé of 90 om. for tuildings; it
had also adopted fixed dimensions for bricks and the Centre was sure these dimen-
sions would eventually be adopted in National Standards. It was also foreseen

that the Centre would eventually become the national agency responsible for
standards in the construction industry. '

86. Studies on cement stabilized soils were started 3 years ago and extensive
experience had been aoquired in this area. Studies on development of water proof-
ing mixtures using local materials resulted in the disocovery that a mhxture of loocal
s0ap and lime was suitable. This was applied directly to the walls. Investigations
were in hand on the use of light-weight panels for oeilings as well as on improved
thatch for roofing.
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87. The development of kilns for the production of lime on an artisanal .
basis was being encouraged. The uee of lime washes using natural clays as
dyes was being developed in collaboration with the Department of Mines. It
had been found that there are no extensive deposits of clay suitable for
bricks. However, an attempt was being made to enocourage wide use of clay
bricks since this would be within the purchasing power of rural dwellers.

The establishment of a large cement factory planned for Togo would not
effectively change this situation since cement products would not be economi-
cal for rural dwellers. The development of roofing tiles was being encouraged,
bhut since this requires relatively heavy timber roofing frames an attempt was
being made to exploit the usge -of. local secondary: species with the help of the
United Nations. - : ’ :

88. Granites were too hard for rural construction and there were few stones
suitable for such construction. An sattempt however was being made to stan—
dardize the local granite gravels and sand for use as oonorete aggregates.

89. The CGentre had not yet set up a team and equipment for investigations

in soil mechanics and foundation engineering. In the general field of building
techrniques studies on roofs, walls and damp proof courses had been carried out
with the aim of finding the most economic seolutions. Studies on roofing

vanlts have snown that this system:of roofing was not traditionally acceptsble
and it was difficult to popularize the technique. Water proofing had also
proved expensive with the use. of aluminium foil. Though soap-lime mixtures were
suitable, the lack of public acceptance of roofing vaults may rule ocut further
development of the techniques. Investigations on typical designs of classrooms,
dispensaries as well as dwelling units were in hand to determine the economic
use of sgpace. ' C

90. Under environmental physios, investigations on solar insulation and
accoupties of buildings have been carried out. ' E

91, A housing survey covering land use, housing demand, optimal needs of people,
and tenant/landlord relationship was in progress. The information from this
survey would be used to programme housing requirements, construction and
financial requirements. The Centre would play the role of a technical agency

to supervise this project. The survey would also identify rural and peri-

urban housing needs. as well as requirements for urban renewal.

g2. The fdllowing Table shows research items being investigated by the
Organizations represented by the Group and the opportunities for collabora-
tion and co-ordination.
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TABLLE OF PROJECTS IN RESEARCH PROGRAMMNES

Ghana. Saden  ,/ Bthiopia _ Togo ..
BRET  NBRS RERI ESIBT __ Cacavelli

. Regulations, Codes and Practice ~ x _ x
Sohool standards - x
‘Building materials o

llineral aggrega.‘t.es
Lime

Bricks

Fungus attack
Termite .

Scorim. ;- .
Stg.hilized soil

W R
MW

H.oH W MK

M
H.
M
M H MW

Building techniques

Soil mechanios

_ Foundation expansive smoils
Deaign of ‘rural houging
Use of wood in roofing

HHH
“HH KM
HHM

Operationa a.nd costs _ ' X
Building phys:.ca 2

ld.ght o
v e ‘hila.tlon .
R c [imatia data : :
Accanatics - : . o x 7
‘Installations S . o o o0x

Mo M
M

el

S L

1/ Regional Bducational Bulld.-:.ng Institute for A.fnca.
2/ In hand

g/ Propoqed.
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Main topiocs to dbe co—ordlnated

93. It had been evident to the Group, after the listing of various research
activities on whioh the organizations were engaged, that the research items
on which oo—ordinat1on and exchange of informatlon might usefuully take
plme aret : _

- Buildiﬁg materials
~ Building climatology
-~ HRural and peri-urban housing.

The Group fully recognized all the ramifications of these topics but the
concensus was to concentrate on these general areaas of research, as they
affected each ocountry.

94. .0n questions of organiszations, equipment and methods of research 1t was
recommended that, initially, all reasearch organizations should prepare
detailed basic information oovering all aspecta of their operations, eto.

- Short history;
' ~ Statutes - relationship with government, etc.

- Policies of operation - posalhilities of international
co—operation;

~ lLigt of equipment, research programmes in hand;
- Llist of personnel available and their specializations.

in much a way that other institutions, on reading these reports, would obtain

& clear idea on channels of co—operation and collgboration in order to com-

plement- each other's efforts. It was agreed that eaoh research orge._reppcgented in
the Oroup should report in detail to other institutes on progress in their

common researoh projects. This first report should reach the appropriate
organisgations not later than June 1971 according to the list of addresses to

be ciroculated by ECA. The process should be repeated every August of succeed-—

ing years. It would be expected in reciproocity that the other institutes

would take the same action.

~

Machinery for co—ordination of building research activity at national,
regional and inter-regiomal levels.

95. In order to achieve closer co-ordination of and co-operation on
research irrespective of specific projects in hand, it was recommended
that each director should make representation to his Board to allow of the
exchange of personnel, and the United Nations be invited to help fund such
exchange of personnel, by fellowships, etec.
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96, It was further recommended that the Centre for Housing, Building and
Flanning engage during 1971 a consultant to prepare a document on Building
Research in Africa, containing all the relevant information which would be
required for a better understanding of each research organizationts opera~
tions. This document should also contain proposals for a standard format for
roporting on research programmes. Thig format would be revised and considered
at the next meeting of Directors of Building Research Urganizations. - :

7. The Group decided that selected areas be co-ordinated as:indioaﬁed below:

 Building materials - =Mr. Ibrabim Mohamed Ibrahim
Rurel and peri-urben housing -Mr. Josia Kouagsi
Building Qlimatology ~Dr. de Graft-Johnson

The oo—ordinators would prepare a comparative study and review of work in their
subjeot area. This review should point ocut any gape in the programmes reviewsd
and suggest any necessary measures by which these gaps could be remedied., The
co-ordinators should also proposé regional strategy for work in their area.

The reports of the co--ordinators would be sent to all other research organi za-
tions, LECA, Centre for Housing, Building and Planning, UN Headquarters, by the
lst of October each year, .

98, The ECA secretariat would Prepare and ciroculate urgently, a list of
institutions 'in which building research was being carried out. In thig list,
digtinotion would be made between University Research Units and National
Research Orgenizations. The Centre for Housing, Building and Flanning would,
through the Resident Representatives, address requesis to all Afriocan Building
Besearch Organizations for the information in the areas to be co-ordinated, and
indioate .in their request the co-ordi.ators above to whom reports should be
gent. a

tion on building research in the region. These two UN agencies should find
meéans of finanoing the exchange of scientific personnel and obvtain any other
aid which the-btuilding research organizations might need. In addition they
shauldfqrggnize.meetings as required. It was recommended that United Nations
support should be given to research organizations in the following areas:
eXchange and dissemination of information, travel of expertes where an exchange
of experts between institutions is found necessary: sponsoring of meetings of
directors,. and the appointment of experts or consultants by institutions for
specific projects. ' : :

101. The UN Centre for Housing, Building and Planning would disseminate
information from the other Economic Commissions through the BECA to all reaearch
organizations in Africa.
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PART III - SUMWARY OF MAIN RECUMDATIONSlAND DEGIS[ONS'
102, The Ad-Hoc Expert Group on Co—~ordination of Bu*ldlng Regearch in Africa
meetlng in Addla Ababa, 22 to 26 March 1971.
Reoommends |
1. . that ‘measures be established for inoresed co-operation not only

2o

3.

5+

between the building organizations themselves.-but-#lsc beitwsen the tuild-
ing organizuticas and.ihe users of research resulis.(Paragraph 55)

thet in order to facilitate the co-operation between research
organizations in Africa, the dirsctors of those research organizations
should obtain permission from their Board of CGovernors to allow
-exohange of resesrch personnsl within Africa. {Paragraph 95)

that the Centre for Construction and Housing at Cacavelli, Lome,
Togo, should explore all means by which its scope of operations
could become internatiocnal.

that the Centre for Housimg, Building and Planning, should engage

a consultant during 1971 to prepare a document on building research
in Africa. This document should contain proposals for a standard
format for reporting on reseawch programmes. The scope of this

_document should be as set ocut in Paragraph 9€ of this report.

that the United Nationg Urganization shculd finance the exchange
of_research information and scientific personnel. (Paragraph 95}

Deoides

1.

2.

that the'syétem of co—-ordination and co—operation between the building
research organizations in Afriea, the ECL, and the Centre for Housing,

© Building and Planning should be as set out in paragraphs 98 ohwards.

that ‘the main reszarc: Sopics to be cz-cidinated for the time belng
ghould be building materials, the rural and peri-urban housing, and
building climatology. The co-—ordinators of these topics are as met
out in Paragraph 95. '

that reglonal'meet1ngs on co—ordination of building research ashould
take place once every three years and the next meeting should take
place in 1973. . .

Expresses its appreciation to the College of'Tachnclogy (Southern Campus)
for the opportunity given to it to visit the Campus and inspect their
teaching anu research facilities. {Paragraph 100

L
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ANFEX I
: LIST OF DOCUMENTS FOR THE GROUP
Document Nes. and titles
1. E/CN.lA/HGU/48/Rev.1 A Review of Country Monographs.
2. E/CN.14/H0U/58 Model Regulatiens for Small Buildings in
Tropical Countries. |

3. E/CN.14/H00/60 Notes on Model Regulations for Small |

Buildings in Tropical Countries.

4. E/CN.14/H0U/61 Model Regulations for Small Buildings
in Earthquake and Hurricane Areas.

5. B/CN.14/H0U/51 " Report of Working Group of Experts on
House-Building Costs (Tangier,1-12
September 1969).

6. E/CN.14,/HO0U/80 Report of the First Regional Working
i

Group of Experts on Improvements in Rural
Housing and Cemmunity Facilities.

7. E/CN.14/H0U/81 Report of the West African Working Group
of Experts .ii heuse-Building Costs.

8. E/CN.14/INR/1OT The Role of the Canstruction Industiry in
Development Programmnes ip Weat Afrieca.

9. Aide-memoire for the Ad-Hoo Group of Experts.

10. Maohin?ry for Co~ordination of Building Research Activities
at Regional and Interregional Levels.

——— e
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. AD-HOC EXPERT GROUP ON CO-ORDINATION OF BJILDING

RESEARCH IN AFRICA

&t

List of Experfs/Liate des experts

Ato Mesfin Leikun

Agageciate Dean

College of Technulogy
Seuthern Campus
" Haile Selassie I University
Addis Ababa/Ethicpia

Dr. Zawde Berhane

Head, Materials Reassarch and Testing Department
Haile Selasgie I University "

Addis Abeba/Bthiopia

Mr. J.W.3. de Graft—Johnson
Directol )

Building and Read Resgearch Institute
P.0. Box 40

Kumas:/Ghana

Mr. Kamal El Jack

Director

Regional LZducational DBuilding Institute for Africa
P.0. Box 1720

Khartoum/Sudan

Mr. Ibrahim Mohamed Ibrabim
Director ‘

National Building Research Station
University of Khartoum
Khartoum/Sudan

Mr. Josia Kouassi

Directeur du Centre de la Construction et du Logement
B.P. 1762

Lome /Togo

UNITED NATIONS HEADQUARTERS

Mr. A. Gongzalez—Gandolfi

Chief, Building Section

Centre for Housing, Building and Planning
United Nations Headquarters

New York/U.S.A.
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SECRETARIAT
ECONOMIC COMMISSION FOR AFRICA

Mr. R.E. Fitchett
Regional Adviser, Housing Finance
Industry and Housing Division

Mr. Max Falade
Beonomic Affairs Officer
Industey and Housing Division

Mr. A.B. Puplampu
Econowic Affairs Offioer
Industry and Housing Division
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