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1. The increasing volume of construction worw in developing countries makes 1t necessary
for thew to set up national building, industries to produce buildin, mterial wnd hard=-
ware 1. well as structure.. Uevelopiny countries can profit irom soviet experience,

The building iuaustry in the Uooi was beyun at a time when its economy w 8 at r low

level but in a short winile it became a hi hly develuped branch of the n: tional economy.

Coviet oxterience in developin: 1t building industry

2. Jurin. early stages of industrial development countries with poorly deve loped
economies usually carry out capital construction on a small scale. Between 1918 and
1928 the avera e annual volume of capital con. truction in the U .it was only one per
cent of iis present figure, Bduilding techniques were very primitive. In . eneral, the
buildin industry used local, traditional building materials (bricks, stone, lime,
ypsum ar timber). tractically all construction w:s done bv industrial enterpriscs
themselves r:other than by specialized construction orianizations functioning on a
permanent basis. Unskilled wanual labou.: was used predominantly with reat axperniaiture

of manpower,

3, .5 the country's econouy progressed anc the volume of construction incressed, the
buildin inuustry became an independent brancn of the national economy. !ermanent
or snizetions working unuer contract were created Lu uniertake construction and
assembly jobs. They were supjlied with lar,e quentities of equipauent. Advanced
building techni. ues were introduced on a lsr_e scale. In addition t¢ locel bullding
moterial, in-situ concrete (anu later pre-fabricated reinforced concrete) was used
widely, wachines and equipment of forei n manufecture were su,, lemented later by

domestically produced equipment,

L. i unified approach to problems of plannin; the capacity, lay-out and desi n of
buildin, s, as well as the standardigation of structures, helped to promote industrial
methods of construction,
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5. Today the Loviet bullding inGustry uses st e desiy ns wldely. o 1909, 95 per
cant of wli nousine , 83 per cent of bulidime s tor cultural, use g L8 per cent of
industrial jremises were byilt on standsrd deslgns, Today U per cent ol all cone
struction “tu avesrrmed out by contrs cters, tht 1g by consl uction enter)rises and
orparizotions th t function on a permanent basis., The bul ding industry employs 7.5

million werkers, engineers nd other persomel,

6. Below ar  the firures for the avera e cnnual} increase of capit.l investuent in the

netionai economy (per cent):

192n=1932 - 1008
1933-1937 - 22Tk
1951-1955 - 10644
1961-1965 - 2901%

During the lust fifteen yezrs the aver: e aunual rate of increase of capital investme.t
has been 10,5 per cent, Between 191b and 1965, 40,000 large state industrial enter—
prises, nuperous power strtions, 130,000 km. of reilway track, 200,000 sq, metres of
housin;; space, schools for 26, x),00 students, anc hospitals with &« tatal of 650,000
beds were built, Jovday the building moterials industry has more than 20,00 enter-
prise. ,

Forms of assistwice to countries in developing. their buiiding industry

+ Beceuse new developing countries are pressed by a shorta; e of financial resources
and personnel, they apply to industrialized countries for aesistance. In many cases,
developed countries provide a.sistunce in the form of project documentation, research
and in the organization and actual implementation of construction projects,  In
providing assistance the ULon and other speialist countries enlist local persuvnnel
for a large variety of jobs and, thus, give workers on=-the-job training. The trainees
work unrder the supervision ui experts (rom developed countries, and by the time a
P1.ject is compieted they usually have learned their tride., This is an important aspect

of assistunce to deveivping countries because it helps them t¢ solve Lhe major problem
of trainin: national personnel,
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8, In many cases, all work un a project is entrusted to local construction o genizations
cstablished specifically for the purpose by the Government of the developing couiitry
coneorned,  lUnder inter-goverimental a;.reenents, these organizations recieve technical
and o andzetional nusistance to tackle the complicated engineering problems of con-
struction. By the time construction is completed, local companies have acquired

experience and, thus become full-fled;ed modern construction enterprises,

Training of national personnel for the building _industry

9. In the construction industry the ratio of specialists of university-level to
workers with secondary education may be one to three, or even one to four. This ratio
should be borne in mind when stalifing construction jchs, because technicians with
secondary cducation can be t rained faster anu at a lower cost than engineers., To train
skilled machine operators and assemblymen in special schools, one-to-two-year training
courses are necessary. The bulk of skilled building workers, however, can be trained
at enterprises, at schools and by courses run by construction organization, or directly
on construction sites.
1. Developed countries cen ive assisiince by:

(a) sending skilled workers to developing countries to transfer their

experience or to teach;

(b) Training workers from developing countries in professional or technical
schools or at construction sites;

(¢) Giving aid to developing countries in the form of textbooks and
curricula.
Assistance in setting up training, institutions and schools is of great benefit to
developing countries with Soviet technical assistance, and on the basis of woviet
cxperience, about 100 schools and training centres have been built, or are under con-

struction, in asia and Africa.

Architectural and engineerin; aesi;n, preparation of ‘building manuals and building codes

11. The gradual transfer of responsibility for survey and design to national personnel
has proven valuable., When enlisting local or foreign experts for design in the tech=

nological part of a project, it is advisable to bear in wina the need for specialized

technoloyical project organizations for branches of industry (or groups of orenches).,
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Among the prime t:.sks of project organizations 1s preparation of technical-economic
reports on state policies for capital investments and trends in a countryls development,
These reports make it possible to estimate the volume of survey and construction work

for long-term periods,

12, Highly recommended for developimg countries, together with the help of experts f{rom
developed countries, are the " tandard technical manuals and codec for architectural

and engineering design." Also recommended are: employment of a unified modular system
in building, the use of basic principles of unification and standardization and

catalogues of standard constructions and standard projects for buildings and installations
built on a mass scele. The experience of the Us.it and other cauntries shows that the
introduction of unified types ana standards stortens construction time and reduces costs,
It is advisable to develop various forms of co-operation with countries using standard
design, buildin; manuals and codes,

Housing construction

13, Normally, housing construction should be carried out as capital construction and
should mee. sanitation and comf'ort requirements. NMost countries must start large-scale
housing construction using traditional methods, local materials and small-scale
mechanization. Later industrial methods and large factory-made structural components
can be introduced. The experience of a number of countries shows that housing con-
struction conducted by industrial methods saves time, money and labour., OStructural

components can be manufactured both on open sites (polygones) and at factories.,

The organization of construction

14, Construction under contract, the most progressive and economical method, has won
wide recognition in developed countries, Under this method, construction orgunizations
are divided into general contractors (who undertake construction under an apreement

with the customer) and sub-contractors (who perform specialized jobs under a coniract
with the general contractor).

15, Some developing countries also use the contract method in construction by creating
national building organizations (such organizations have been established in 32 Asian
and African countries).

one
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16, Develoring countries should determine the best way to take advantage of technical
assistance ind world experience in the organization and technique of construction and

assembly jobs :nd their mechanization.

ey \ b Ldi lale i

17. Many developing countries created building material industry because it is econo-
mically inexpedient to transport miterials over long distances. Priority should be
given to the production ¢f wbuildings materiale from local raw materials and surveys of

resources should be made.

18, Although cement is an importont building material, its production in developing
countries is still very low., For the construction of walls in developing countries,
light-weight local materials are recommended, ~nd concretes based on .crtland cement .
combined with cheap smali-piece articles such as bricks, ceramic and concrete blocks an

stone.

19. Most countries have raw materials for autocluve articles, such 9s sand and lime.
Because they can be mcde in lar e size, autocluve articles provide : r'ast method of
construction. [5ven though raw materials may be aviilible, ciution should be used in
deciding to create a glacc industry in developing countries because the demand for glas
and glass~ware is relatively small (a glassworks will operute at 4 profit only if its

oapacity is not less than 0.5 million sq. m. of sheet glass a year).

20. Many industrialized countries have a highly developed building industry in terms
of technology and general organization., The developing countries should profit from
the experience of these countries to raise the technological level ~f their own
builuing industry.
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I. INTRODUCTION

l.1. At their present stage of de-
velopment economically under-develoyped
countries are paying much attention to the
creation and development of a diversified
national industry capable of utilizing
their national wealth and labour resources
to the full, The creation of their own
material and technical base is directed to-
- ward overcoming the consequences of colo-
nialism, to achieving economic indepen-
dence, and toward a general raising of the
standard of Iiving and culture of the
people. . : '

1.2, The development of a national
econony is inseparable from industrialize-
tion, from the construction of enterprises
of the extractive and manufacturing indust-
ries and agricalture, of roads, railways,
power stations, transmission lines, and
irrigation systems, and from the erection
of non-productive buildings to serve the
needs of the population.

1.3, Successful realisation of a ris-

1




ing volume of capital construction re-
quires accelerated development of the na-
tional building industry and organization

of the production of building materials,
components, and structural members,

l.4, Dev610p1ng countries can make
wide use of traditional methods of const-
ruction and simplified technical solutions
for building. But their need to set up
competitive ente:prises with advanced
technology often calls for industrial
buildings with wide spans, a large as-
sembly of columns for heavy cranes, and
massive foundations for equipment., Such
objects can only be dbuilt by using in-
dustrialized building methods and large-
sise members, |

This problem can be resolved, howe-
ver, and a building industry developed on
a modern industrialised level by the maxi-
mum utilization of the experience of world
building practice.

2. SOVIET EXPERIENCE OF DEVELOPING
~ THE BUILDIRG INDUSTRY

2.1, The experience of the Soviet
Union can have considerable interest for
countries taking the road of developing
their own building industries, the Seoviet
%quatny was originally created in condi-




tions of low economic development and was
transformed into a developed branch of
the economy in an historically short pe-
riod of time,

2.2. Countries at a low economic le-
vel as a rule undertake capital construc-
tion on an insignificant scale in the
firat stage of industrial development. In
the Soviet Union the average annual vo-
lume in the period 1918 to 1928 was 1 per
cent of the present scale. The technical
level of building was very low. Tradi-
tional local materials (brick, stong,
lime, gypsum, and timber), which did not
require the erection of complicated under
takings to process them, were used to
erect buildings and structures. Only
structural steel, which was used in very
limited quantities, was fabricated in
the shops of industrial enterprises. Ma-
nual labour was widely used on building
sites, and the simplest forms of trans-
port (narrow-gauge tracks, etc.). The de-
signing of bulldings and structures was
undertaken by small organisations, often
with the participation of teachers from
technical institutes. The more complicat-
ed structures. were designed and built
using the experience of foreign specia-
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liste, or after preliminary study of fo-
reign building practice by Soviet engi-
neers and technicians specially sent ab-
read to countries with more developed eco-
nomies.
2.3. Almost all construction vas car-

ried ocut by subsidiary organisations, i.e,
weas organised aad performed directly by
industrial enterprises and industrial de-
partments, and not by specialised, per-
nanent building orgmisations, As the vo-
lume of building increased, there was also
an increase in the productiom of building
materials, both in quantity and renge,
partly as a result of reconstructiom of
the fov existing enterprises, dut mainly
. through the building of mew omes. At the
. sam® time the network of schools was ox-
.tended, where training on an abridged
syllebus was orgemised with the aim . of
- repldly meeting the needs of the industry
. for engineers and Sechnicisms. Skilled

workers were traimed in the maiam directly
- on the dbuilding sites. s emmally

~ increasing volume of constructionm was =~
sble in large measure to cope with the
prodlems of providing work. The large
~ labour requiremsnts of the building,
which was carried out during the first
N

b




“yye aear Fleog with maximum use of manual
Tator, o) the possibility of drawing on
unniilled labour, not only contributed es-
gentlally to liquidating unemployment in
t}.: country but also began to creale a
permanent nucleus of bullders from among
the rural population, The developing build.
ing, tndustry was also a veritable gchool
training personnel for other branches of
tY.e economy. Feople unaccustomed to in-
duntrial work of ten came to the construc-
tion csites; and the bullding workers usual.
ly *iransferred to work in the factories,
power stations, and other enterprises they
had bLuilt, when construction was comple ted.
A atare of development was reached later,
however, when this situstion began to
evort a negative influence, holding up

the creation of a pernmanent building force.
Monsuraa therefore were taken to counter-
art the turnover of building labour.

2.%. A8 the economy of the country
groew, and as a result of of the changes
already described, building grajually be-
came an lndependent branch of industry.
Permonently functioning contracting orga-
ni~utions ware set up for building and ci-
41V enpineering, and large designing in: ti-

tipe- o3 rejearch orcganisations were deve Lop-

~
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ed in the fields of construction and
building materials.
2.5, The growth of national income as

a result of industrial development led to
& further increase of capital investment
and, consequently, to a rise in the quan-
tity of building. At the same time capital
investment in the development of the build.
ing industry itself increased. Construc-
tion was improved by the enlargement and
specialisation of state building organisa-
tions, and by their equipment with modern
building machinery, and the employment of
progressive building technology, and by
ralsing the standard of designing work,
which enabled a gradual transition to be
made to industrialised methods of build-
ing. Along side the utilisation of tradi-
tional duilding materials, the field of
monolithic concrete, reinforced concrete,
and structural steel was extended, Civil
~engineering and highway machines began to
be used in many ways, predominantly im-
ported equipment to begin with but sube-
sequently Soviet-made as a result of de-
velopment of the engineering industries
producing this kind of machinery,

246, ﬁhﬁ development of industrialig-
od dbuilding methods was aided by wide uni-

fication of the dimensional ~ayouts and
6




design solutions of buildings and struc-
tures, standardisation of the types and
dimensions of structural members, trans-
fer of their fabrication to factory con-
ditions, and the mechanisation of assembly
and building work.

2+7. The modern building industry wi-
dely uses standard designs, and highly
industrialised methods of production,
Thus 95 per cent of all the housing built
in the Soviet Union in 1965 in accordance
with the state plan, 83 per cent of the
social and communal. buildings, and 48
per cent of the industrial construction
were built to standard designs. The re-
maining objects, as a rule, were also
ouilt using standard structural members,
At present a high proportion of buildings
is done with prefabricated load—bearing
members and cladding and 90 per cent of
all Soviet building work is done on cont-
ract by permanent building and erecting
organisations, The industry employs at
present 7.5 million persons - workers,
engineers, technicians and administrative
stafft, ‘ -
' 2.8, The setting up of a building in-
dustry as such and the development of in-
. dustrial production of building materials

7



enabled the USSR to increase capital in-
vestment at a rapid rate, as the follow-~
ing data makes clear:
Annual Capital Investment in the
Soviet Econoamy,«;

1928-1932 1933-1937

100 227
1951-1955 1961-1965
1064 2901

. In the last 15 years (1951-1965) the
annual average growth rate for Soviet in-
vestment has been 10.5 per cent,

2.9. A colossal building programme
hag been carried out, and is continuing.
In the years between 1918 and 1965 around
40,000 large state industrial enterprises
were built or reconstructed and brought
into production; a large number of power
stations, including the largest hydroelect-
ric stations in the'iorid; more than
130,000 kilometres of new rallway line and
70,000 kilometres of trunk pipeles; hous-
ing with a total area of about 1,200 mil=-
lion square metres; general schools for
26 million pupils; hospitals and polycli-
nics with 650,000 beds. And more than 700
new towns have been built during the years
of Soviet powsr, '




2.10. The success of capital c..n:t.m
tion in the Soviet Union is closely i!nV.
e} with the development of the building,
materials industry, which has made pus-
sibdle u steady rise in the tempo of ccr-
struction and played a most importent ro’se
in industrialising building. As a large-
scale independent branch of the ecuncuy
the production of building materiala w»:s
ensentially organised from scratch in o
viet times. Today it comprises more tl.an
20,000 enterprises, employlng around tw:
million workers. Pre-revolutionary Russ: i
importsd many building materials, dut hore
production now completely meets the ris-
ing consumption. In 1928 Soviet output
of comnut was under & per cent of Ameri-
can; by 1962, however, the USSR had al-
rv ady surpassed the USA in production of
this important material, It now also ou-
cupies first place in the world in tla
production of asbestos-cement sheets aud
pipes, window glass, building lime, aw
a pumber of other building materials., " h.e
experience confirms the 1mportanco'£or
any developing country of creating its
own national building industry, even atc a
very lcw level of development of the pru-
lnctive forces,



3. FORMS OF AID POR DEVELOPING
BUILDING

3.1. Young independent states taking
the path of progressive development ex-
perience. a marked shortage of means for
capital construction, and often require
technical aid and long-term credits for
the creation of dbuilding bsses and research
and designing organisations, and to train
specialists and skilled workers.

3.2. Bxperience shows that they tend
to turn to organisations and firms in the
industrially developed countries in the
first stage of their development with re-
quests to carry out geological and engi-
neering surveys, and establish the econo-
mic feasibility of building certain ob-
Jects; to determine their optimum capacity,
prepare designs, plans and technical docu-
mentation, prepare and install the techno-
logical equipment of new enterprises, and
to give technical assistance with their
construction., Boconomic and technical ¢o=-

" operation has the greatest effect where
the specific economic conditions in the |
different states are taken into considere- |
tion, and their interest in creating an
independent economy, training local natio-

nal cadres, and acquiring experience in
10 =
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lesigning and building is appreciated,

>+3. The practice exists, however, of
foreign firms handing over completed plans
and docurentation to the developing count-
vien without disclosing the methods and
teciipl ques used in the calculations, re-
scarch, surveys and designing., The build-
i:g of geparate objects is also often
urfcrtaken without using local engineers
& louzal bduilding workers for the more
sxilled work. With such an organisation of
crartruction the developing countries have
very limited possibilities of giving their
national cadres experience in the field
of designing and building, or of acquiring
ang.neering, technical and economic in-
formation, which holds them back in the
long run, and in any case does not en-
courage the development of a national
building industry,

3.4, In this connection the experience
of several socialist countries in building
in developing countries deserves attentiom,
These countries (the Soviet Union, Csechos~
lovakig, the German Democratic Repudblic,
Foland, eth.),5uve striven to drewn mati-
onel opdres to the meximmm into the fulfile
ment of all work and at all stages of con-
straction when giving technical assistence.

11
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wi.h this organisation of technical aiil
2a.:0n2l cadres are trained during cou-

s rection and acquire the experience ot
..¢ advanced countries. Por examjplc, i-ca.
neople are widely employed, as & riale, in
waking engineering surveys. The desi(ini g
ot objects 1s sometimes undertaken on *'i-
srot with national personnel, in co-up«-
rution with, and under the guidance .,
syiclalists from the industrially dcvelop-
»d countries. The carrying out of all
c..uiplex work in the construction of veri-
ou: objects, including the largest and
myst complicated, 18 also often under-
taken with local building organisations
epecially set up by the governments of the
J2veloping countries. In accordance with
inter-governmental agreements these locul
organisations are given the necessary
*achnical and organisational aassistance

*o enable them to cope successfully with
the complex engineering problems involved.
On the completion of such objects the
daveloping countries, as a rule, have at
their disposal their own building organi-
sations, trained workers, the necessary
intermediate technical personnel, and the
technical equipment for building, The
training of workers and technicians in

12




these organisations is done directly on
the building sites, without a break frem
production, through joint fulfilment of
building and eivil engineering work with
specialists from the countriu mndortng
technical aid,
3.5, The practicd oxp.r‘.lonco ot the

- national building orgmiutiou of & nDum~
ber of dcvolt:ptne, countries in construct-
ing large industrial and mu buildings
and structures with the miotmc of 8o~
viet specialists has comtdorobh interest,
Trom the start of these mnunnu all
~ work was carried out by groups of utiond
building workers under the direetion of
. 1nctmotou skilled in edvanced m

,llthod. The enginsering uork («dulc,
research, the drewing up o work ;hu and
work schedules, etc.). wes dens dy Soviet

engineers tn direct coubmﬂ.n m;a ne=

tiomnal -pocnnitn ‘who. sutmugber th- by
wo or three to c.o. ™he. hmmip

duilding sectors was ‘undertakea by nno-
nal specialists Jonﬂ: with M“ -
gineere omrun«d in the or.nulﬂu d

construotion work. The Soviets imbtructors, .

engineers and othier specislists helped the
national cedres. of workers to learn how .
to use mechanised building instrumeats

B
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building machines and mechanisms, and the
national specialists to acquire the ne-
cessary knowledge, experience and skills
in organizing and carrying out large-scale
construction, This process of training
building workers of various trades and
passing on engineering experience took
place more quickly and successfully, the
more conditions were created to establish
mutual understanding and friendliness
between the specialists rendering the aid
and those receiving it. This new, very
effective form of carrying out construc-
tion is more complicated for the countries
rendering the aid than using only their
own resources, skilled labour, and engi-
neers for the whole job; but it is more
effective since it helps solve in minimum
time the problem of creating a national
building industry with the necessary na-
tional personnel.

4, TRAININRG NATIONAL BUILDING
FORCE
4,1. The basis for training national
engineering and technical cadres for
building, of course, is a very widely
developed system of education and techni-
cal training, and other measures, As that

is not the subject of the present report,
14




it would be out of place here to do more
than make the following recommendations on
training. Specialists with higher educa-
tion are absolutely necessary for those
sectors of building where decisions are
taken on various complex problems of an
administrative, scientific, technical or
economic nature. When there is a shortage
of engineers, other responsibilities can
be undertaken by corresponding specialists
with secondary technical education. The
ratio between them on sites can be 1:3 or
even l:4, Taking this intc consideration
eases the task of providing specialists,
since the training of technicians with se=-
condary education requires less time and
is much cheaper than the training of those
with higher education,

4.2, The training of skilled workers,
considering the scale of the problem, is
a very difficult task. The most skilled -
operators of building machines, fitters
for assepbling and installing technolo-
gical equipment and repairing building
machinery, and other trades - are beat
trained in special schools with a period
of education of one to two years., Their
proportion among building workers, howe-
ver, is relatively low in the first phase

15




‘of development, Soviet experience is that
the bulk of skilled workers (plasterers,
bricﬂﬁori, painters, etc.) cen be train-
ed in groups or. individually directly om

* the -job, or in schools snd specisl courses

m by the buttdug organiutim on the
-1t0 to crn:ln 'ortm and improve thoir
| ‘, #-35 D-nlqnd countries cen remder

T ald o' this kind in the following vayss.

. by -onunt skilled workers to the

| donloplu nmm to pass on experience

- and 4teach 4in schools and - training courses;
| =9y training workers from the de-

~ veloping country in its trade and techni-
cal schools or directly on buudtnc sites;
. = by sending teaching material to .
tho developing country, ¢.§. training
‘Programmes, vextbooks, teaching alds,ete,

#.4n<‘.1nmuttu¢nporuhooh |

is oﬂraordinun: useful, learly 100

uhoch ull chuﬂa centres have bnl

or are ‘n&u dulls with Soviet esccnomioc.

| andhohﬂ.ul agsistance -in a large group
 of ‘eountries in Asia ead Africe, Indis
" ‘has redeived the equipsent for a techno- -
1czleal mumn in Bosbay as & gift
- £rom the lwiot Mn. Cambodia a higher
tochntnl lnhool. lthtopin a trade trnh-

’




ing nhool, Algeria 2 nptvorkAot trade
schools, axi institute and a secondary
technical school.

S, BUILDING PLANS AKD THB DRAPTING
OF BUILDING STANDABRD3

‘Se1s A most important question in
developing building is the rational orge-
nisation of designing and surveying. The
organisational form ¢f a nasiomal body
for this work, the ways and . means it
doptl, and the prograame and charaster
otthod.droqutrodfmthﬂ U.N. ad iD~
dustrially developed countries, must un~
~ doubtedly de relatved ia esch individual
case to the concrete needs and conditions
‘of the country. The various dmlopod
| conntriu. and the Boviet Mm in parti-
cular; have ncomlam experience of de-
finite interest, in this field, Thus &
mixed designing orgmisatiom composed of
RBgyptian and Boviet specisliats. was form-
 ed on the site of the Aswan Dem. It sar-.
ried out directly oa the Mwnc site -
all the work of desiguing rquu mp.thl' |
machinery and motor trnqm. compres-

sor and oxygen nhopl. ato., spproach |
~ rosds, warehouses and numerous other s~
 xiliary structures, on the building sive,
A group of Indian specialists was sent tlov )




designing organisations in the USSR to
take part in work on designing the Bhilai
steel works. This direct participation
enabled the Indian specialists to acquire
experience and gave the poscibility of
setting up an Indian designing organisa-
tion during the building of the works,
This organisation subsequently designed
blast furnace No.6 and a number of other
ob jects built at the works.

5.2. The experience of carrying out
this type of work while gradually transfer
ring it to national cadres has justified
itself., It is also advissble to dreaw na-
tional specialists from enterprises work-
ing in the country or from abroad into
the designing of technological sectors,
with a view to the setting up later of
specialised technological designing bu-
reaus for one or more branches of industry,
depending on the scale of the work,
| 5.3. Among the priority tasks of suchb
bureaus and mixed designing organisations
could be the preparation (through engi-
neering, technical and economic planning
surveys, investigations and special re-
search) of technical and economic reports
on state policy in the fields of capital
investment and the direction of industrial
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development, These reports wou.. i "7
determine the required capacities and best
districts for the bullding of industrial
enterprises and objects of the building
industry (factories, workshops, ware-
houses and other production units belong-
ing to building organisations), and pre-
pare an outline plan for the development
of transport, water supply, communica-
tions, and power, as well as dealing with
questions of the re-settlement of the
workers needed on the site and in the va-
rious production units., Technical and eco-
nomic reports of this kind would give the
competent organs of the developing country
the possibility to determine the long-term
volume of designing, preparatory and
building work, and to establish the volume
of {he work that can be carried out with
its own forces given the necessary cadres,
means and institutionms,

5.4, To raise the standard of designs
and plans it is advisable for developing
countries to work out "Standard Technical
Specifications for Designing™ with specia-
lists from developed countries, taking the
local conditions and technical possibili-
ties into consideration, Similar specifi-
cations could also be drawn up for a group
of neighbouring countries., Close atten- 19




tion should be givhn to the experience of
developed countries in drawing up and m—-
troducing the following:s |

~ a single modulsr system for bu:l.ld-
ing, 1.0, a code of rules for co-ordinat-
ing the dipensional layouts and elements
of buildings and structures on the basis
of an aocoptod module. This code will
promote unifioation of nuborn and sten-
dlrdiution in designing;

C - ntmdardl governing the basic
prucriptiona for the unification ind
standardisation of nt:ucltural ulborq;, |
~ & catalogue of standard struotural
= stendard designs and plans of
buudins- and ltruemn for mass ereotion
. 5.5. e introdustion ot unification
and -tundu'diutim. as the cmrtomo of
the Séviet Union and other countriu has
lhm. oven at th. mtm ltuso pronotu
- reduction of tho tm and cost of construe
tion, li.neo the. Mor of types of build-
| inp oroetod 1- Mucod. as well as their
_pu'mhr- (lm. hot;ht, ets.). The |
' mruttmlm;lltuloflubQuu”

also -reduced -and, congequently, the pe~ - B
"riod and cost of their .rabupa tion, In
‘this connection it could be very useful




o have a systematic exchange of expe-
cience betwaen industrial and developing
couwtries, with cocrdination of research
or vuriaus problems, and joint work on

1 'isiiual questions., It 1s also desiravle
tuo aevelcy various forms of cooperation in
the field of standard designs and in tha
proparstion of recommendationa on bacie
avestions of building standards and repu-
laiio s, Thia wupplies above all to the
bonatugn uver for use according to agree..
Toats Lotwcen Ll parties concerned of &«
ouster  of scientific, designing and sty .
Aard dqocurnanty,

6. HOUSING

tiel. Tho creation and extension cf
tndustry ‘u developing countries invclv.:
important problems of housing construe-
tion linknd with the re-settlement of wor-
kers at erterprises, |

€. The choice of direction for
housing development depends on natural
and c¢limatic conditions, the raw mate-
rials available for a building materials
industry, the technical standard of build-
ing, and the skill of the labour force,
etc., It will, however, have to be capital
congtrucuion, and must meet the necessary

staitaids of hveiene and comfort., In 5
<l



the salority of countries it »iil uivi-
ey Le provided by treditionasl nerwis in
ti il tiel stege with broesd utiliaeiion
» iocal meterials (bricks, wcei, cte.)

v rywar tools,

“e3s With further developucut cai *e

i ar rate of cempletion of heasi:g: o at
«.! Yocome necagsary, 8 t.ansition e e
*:a'zielined amethods off erc.ting hcisin
6 i cemaal buildings wiil te raqul:al.
D rAa2jing cn the possibilities qratlanle
st will be advigable tc go cver fiem *ne
47+ of aralleunit materials, ard the pri; s-
retton of roofs, floors and othar m.bere
‘r aitu, to the utilisation of large-i3i.e
. efabricated elements,

6.4, The experience of a number o?
c.ur.iries has shown that industrialized
Bs1Lds ere more economic and less la-
bour intensive, and enable houses to be
built in a shorter period, The fabrication
ol large-size elements at special factories
and their erection at the site requires
only a fraction of the skilled specialists
needed to do all the work for similar .
" houses direetly in:sita. Mias explains the
livoly and warranteble interest shown by
developing ceuntries in setting up moder
Lou-:a-building enterprises that could help

P




tham overcome their pressing shortaege of
modlern housing. Thogse countries with a
higher level of economic development, an.
disposing of a cement industry, might
thorefore be well advised to develop fully
prefabricated methods,

6.5, The level of production for
prefabrication enterprises may differ ac-
cording to the output required, the ini-
tial caplital investment, and other fa:-
tors. Structural elements can be fabricat-
ed at open casting yards or in factories,
Definite proposals on the types of indust-
rial buildings, their layout and design,,
materials and means of production can only
be worked out after study of the row me-
terial and industrial base of each ccunt-

ry, taking into account its specific eco-
nomic conditions, etc, |

7. ORGANISATION OF BUILDING

7.1. The most progressive and eco-
nomically effective way to organize build-
ing is to execute the construction arnd
assembly work by cont..act (agreement).
According to the contractual relation in-
volved, building organisations can be di-
vided into general contractors, carrying
out the construction or reconstruction of
an enterprise in agreement with the em-

23



ploying body, and specialised sub-crntr:nc-
tors performing special work under cont-
ract for the general contractor. Contract-
ing is widely used ir the developed count-
rieu. It enables dbuilding and civil en-
gineering organisations to be set up with
permanent staffs of qualified personnel,
and to undertake specialisation, develop
a production base, and constantly accumu-
late production know-how.

7.2, Contracting is being adopted for
industrialised building in individual de-
veloping countries by the setting up of
national building organisations. Such or-
ganisations, or national dbuilding corpo-
rations, using modern techniques, have
already been formed in 32 countries in
Asia and Africa. The work of the Soviet-
Guinea bduilding organisation deserves at-
tention in this connection. Founded by
inter-governmental agreement, it has built
many large industrial and civil structu-
res. It has the structure of a modern in-
dustrialised building organisation and
exercises all the necessary functionss it
orders and accepts technical plans and
apooltications; receives, storees, and en=-
sures the correct application and utiliza-
tion of bn}lding materials and equipment,

and fabricates the necessary components
24




at 1ts own industrial base; operates and
repairs motor vehicles, building machi-
nery and mechanismasiorganises and executes
building and assembly work of high stan-
dard, etc. Its whole activity is based

on maximum use of local resources: raw
materials, building materials, and la-
bour. All work is carried out by local
builders on a contract basis., To this end
the respective Soviet and Guinean sides
have established a standard unitary va-
luation of work to be done, on which cont-
racts are concluded. The Guinean side has
organised building co-operatives by defi-
nite trades (each co-operative consists
of 20-30 men, but may increase this num-
ber by decision of its members) which
tender for one project or another. The
structures erected by the joint organisa-
tion have a better standard of work and

a much higher tempo of building than
those built where similar bodies have not
been founded,

7.3, It is expedient at the same
time to define the direction to be taken
by technical aid and the transfer to de-
veloping countries of the accumulated ex-
perience of world building practice in
organisation, technology and mechanisa-
tion. In this respect it should not be



thought that the existemce of a surplus of
labour in developing countries makes

their optimum level of mechanisation lo-
wer than that in industrial countries, In
the immediate future it will obviously be
sore rational to usge éxpensive machinery
only to mechanise work that cannot be done
without it (the assembly of heavy con-
structional elements and equipment, earth
shifting in large volume, etc, )., For
other work it is often sufficient to usge
simple apparatus and mechanisms to lighten
the labour of the workers, Preference
should be given in the majority of cases
to mobile machines (mobile cranes, lor-
ries, etc.,) and to universal, multi-pur-
Pose machines with a variety of change-
able working tools and attachments,

7.4. Construction experience in de-
v010pod countries indicates that it 1s
hecessary, in order to reach a high stan-
dard of industrialisation in industrial
building, to have production bases of the
building organisations in regions of large.
scale building. These bases may include
the following undertakingss

- concrete, mortar and asphalt-con-
crote factories and instaliationa;

- workshops for the fabrication and
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partial asseubly oZ technological ele-
ments and pipes, electrical and sani tary
fittings, etc.;

- parks of building machines and
mechanisms;

- woodworking enterprises;

- machine shops and repair facili-
ties;

= transport and storage facilities.

8. THE DEVELOPMENT OF A BUILDING
MATERIALS INDUSTRY

8.1, It is to be expected that nany
developing countries will create their
own building materials industry, since it
is economically inexpedient to transport
relatively inexpensive products for long
distances., Production of building mate-
rials needs to be developed in quantity
and variety to a level ensuring full sa-
tisfaction of the requirements of a ris-
ing volume of capital construction, Pro-
duction of the building materials in grea-
test demand from local raw material will
obviously take first Place in development.
S8tudy of the reserves of local material, -
and of the possibility of using indust-
rial residues and by-products for build-

ing, also has real uisnirioanco in de-
veloping countries,
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8.2, Cement 1s one of the fuundnmemn-
tal building materials. Its production in
developing countries has been growing ra-
pidly in post-war years and at present
almost every country has, or is building,
a cement factory. Nevertheless the pro-
duction of cement is still at a low le-
vel., Considering the shortage of water
and fuel in some developing countries, it
is advisable to recommend theo building
of cement factories using dry proceunoes,
Where small new states have limited pos-
sibilities of utilizing cement locally 1a
large quantities it may be advisable in
specific cases to pose the question of
building a single, more powerful cement
factory for several countries, Such con-
centration would fully Justify itself.

8.3, With due consideration of the
peculiarities of climate, the majority
of countries should be recommende:d to use
1ight local materials and concrete made
from Portland cement for walls. Produc-
tion of the dbulk of wall material should
obviously be oriented at present toward
chesp small-unit items - bricks, includ-
ing economy bricks (hollow tiles, etc.),
ceramic blocks, concrete blocks, natursl
atone, etc, Most countries have the mato-
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rials to organise production of steamcured
materials (sand, lime), bearing im mind
that steam-cured components are the road
to rapid industrialisation of building,
since they can be prepared in large sises,

8.4, Despite the fact that many de-
veloping countries have deposits of the
main materials needed for the productiomn
of glass, care should dbe exercised in de-
ciding whether to set up glass industries,
considering their relatively small con-
sumption of glass and glass articles. It
should further be noted that the average
antual demand for sheet glass to ensure
ainimum profitebility for a works needs
to be not less tham 500,000 square metres.
When reviewing this question, window glass
consumption should be determined in each
specific case, not omnly in terms of the
country itself, but also on the possidbi-

- 11ty of marketing prod\totion in nouhbous
 ing conntnu.

9. CONCLUSIONS

9.1. The majority of industrially
developed countries have achieved a high -
technical, economic and organisational
level in industrial and civil bduilding,
By using this experience, developing
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countries could set up building indust-
ries and develop the industrial produc-
tion of building materials by progressive
methods. The U.N. organisation for in-
dustrial development is playing a growing
role in this connection by selecting and
transferring to under-developed countries
broad information on the experience of
world practice any on the latest techni-
cal advances in building, and by organis-
ing the assistance needed with the fol-
lowing important problems: '

(a) The working out of lines of state
policy for the industrial development of
countries and the determination of opti-
mun directions for capital investment.

(b) The organisation of technical
and economic research and the prepara-
tion of reports on long-term industrial
development with well-founded schemes for
the main lines of developing power, trans-
port, communications, water supply, and
housing, the resettlement and employment
of the population, and economically Jjusti-
fied areas and obJjects for construction,

_(c) The drawing up of economically
sound directions for technical policy in
the field of building and for the choice
of types of buildings and structures best

ruited to local conditions and circum-
Gtoonces, '
X




(d) Te working out of a technically
and economically warranted development
nnd extension of the national technical
wnd supply base for building, bearing in
mind the development of a building mate-
rials industry based on local raw mate-
rials.

9.,2. It is also extremely important
to ascertain and establish the economic
optimum capacity and region for enter-
prises to produce cement, glass and metal
and wooden structural elements to meet
the demand in several neighbouring small
countries,

9.3. Great attention must also be
given to organizing assistance with ihe
training of a national building force -
engineers, techniciams and skilled woi-
kers -- In developing countries, to the
provigsion for this purpose of teaching
material (curricula and syllabuses,
teaching aids, etc.,) and textbooks, and
to sending instructors and teachers to
train qualified specialists and help with
the organization and decision of techni-
cal problems of construction.
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