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The aim of this assignment is to provide assistance to the Mana-
gement of the “BANAT" combine, in working out the long-term pro-
duction programme relating to materials and buildings.

Details as to the fulfilment of this assignment are set forth in
clause 2.00 of the "Contract", as follows :

"l) review the existing systems and activities of "BANAT" in indus-"
trial construction with a view to identifying present technical”
and economical problems facing the enterprise in carrying out *
its functions and determining their casual factors, "

"b) Formulate a long-term programme for rational development of "
: ttiweienterprise. covering both production and construction acti-
vities,

"c) Recommend steps that should be taken for the improvement of the"

present production of prefabricated elements and the new me- "
thods and design in construction material and components in or-"
der to improve construction processes,
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"d) Assess the possibility for the establishment of new manufac- "
" toring units in order to achieve full industrialization in cons"
" truction of industrial building and housing projects.

It should be mentionned that the percentage of the buildings (wholly
and partly) built by the "BANAT" combine using industrialized me-
thods is comparatively low and, owin? to this, the § "a" and "c"
above refer mostly to non-industrialized traditional techniques.

Only the industrial and agricultural building division meets substan-
tially the criteria of industrialized construction.

Some adjustments of the expert's mission were decided in common ac-
cord with the Management of the"BANAT'combine to take into account
the prevailing situation.

To this end, three experts travelled to ZRENJANIN and the autonomous
region of VOJVODINA from April 15th to 25th 1975. These three ex-
perts were :

. C. LE GOAS - Architect, a specialist for building system and
prefabrication,

. P. RAZY - Engineer, a pre-fabrication specialist,
. L. SEKULIC - Architect, a specialist un architectural components.

After this initial stay the experts interviewed for two weeks the
specialists and various manufacturers of precasting equipment at the
Head Office during which time the most of was made by the Management
an? Department of the"BANAT combine to gather the documentation re-
quired.

Two of these experts came back and stayed from the 12th to the 16th
May 1975 to gather the ultimate informations needed to compare their
preliminary conclusions with the Management of the ‘BANAT" combine.

Submission of the interim report in Vienna on 2nd June 1975 enabled
to gather together the opinions of both the UNIDO 1ndus-

trial construction unit and of the Management of the"BANAT"industrial
combine. The upshot was the need to supplement the expert's investi-
gations through information that the"BANAT combine committed itself
to forward as promptly as possible.

This survey consists of the three following sections :

. analysis of the combine output and submission of the socio-econo-
mic context governing the production of prefabricated components.
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. short-term programme to improve output by optimizing the avai-
lable production equipment.

. @ medium- and a long-term development programme, together with
the related detailed proposals.
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INDUSTRIAL CONSTRUCTION COMBINE "BANAT”

G.I.K. " BANAT " ZRENJANIN

STVLE : GRADJEVINSKO - INDUSTRIUSKI KOMBINAT "BANAT®
ZRENJANIN

The acronym

for which 1s : G.I.K, "BANAT" ZRENJANIN

In English + INDUSTRIAL CONSTRUCTION COMBINE "“BANAT"
ZRENJANIN

ADDRESS ¢+ TRG REPUBLIKE 2
YU - 23000 - ZRENJANIN

PHONE : 023.24.8%0

JELEX ¢ 15684 YU GIK

TELEGRAMS

: GRADJ BANAT - ZRENJANIN
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SOME HISTORICAL DETAILS :

The "BANAT" Industria) combine was established on the 1st of Apri)
1947, its style being : "PIONIR Building Firm".

Over the years and owing to a policy in 1ine with the economic
trend, the firm has grown, widened its scope and increased its man-

power .

The G.I.K. "BANAT" is in its present form since the 1st January 1973
(date of the latest regional merging), currently employs 3,000 peo-
ple and represents the matin force in the field of construction of
the BANAT area, which is in the North-Eastern portion of the Auto-
nomous Region of VOJVODINA (cf. appended map 2).

By virtue of the foregoing, it branches out in the said area through
its subsidiaries whose head offices are respectively in NOVI BELEJ,
BELA CRKVA -and VRSAC.

The graph appended (addendum 7) shows the development of the firm
since 1t was established and the yearly turnover achieved from 1947
to 1974, in millions of new non-constant dinars.

After an uphill period, the Complex grew at a fast rate ; its turn-
over increasing over the last 5 years by more than 400% (in nor-
constant dinars). Such growth indicates the aggresiveness and suc-
cessful policy of the combine and vindicates the regional leadership
it aspires to.

SCOPE OF THE COMBINE :

This currently involves the following :

. Building,

. Marketing,

. Engeneering

. Town-planning and architectura)l design projects,
. Erection and fitting-up of buildings,
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. Imports and Exports,
. Trading in and production of building materfals,
. Sole agencies.

ORGANIZATION OF THE COMBINE :

The G.1.K. "BANAT" combine was set up and is operated according to

both the Yugoslav law and the self-Management agreement pertaining
to companies which, in this instance, 1s peculiar to the combine

and was adopted in its current form at the General Meeting of the

whole staff of the combine, on the 26th and the 27th December 1973,
Heading in the vernacular : "SAMOUPRAVNI SPORAZUM O UDRUZIVANMU",
rom which is derived the abbreviation : "S.S.U.")

The first clause of this document ("S.S.U.") defines the G.I.K.
"BANAT" combine as a "basic organization of united work, expressing
the aims and interests of all other bodTes of workers which Treely

Tntegrated with 1t".

The co-signatories of the $.5.U." were all the basic organization
of united work (heading, in the vernacular "OSNOVNA ORGANIZACIJA
UDRUZENOG RADA", from which was derived the abbreviation "0.0.U.R."
which will be referred to in this abbreviated form further on).

The argendices 6 and 5 include an {temized 1ist of the "0.0.U.R."
as well as the organization chart of the combine.



AREA WITHIN THE SCOPE OF THE COMBINE :

014

- THE AUTONOMOUS REGION OF VOJVODINA ’

. length in waterways

area
population

population density

21,506 km2
1,950,268 (4n 1971)

approximately 2,000,000

total length of railway tracks

Tength in highways

- MAIN TOMWNS

NOVI SAD
SUBOTICA
ZRENIANIN
PANCEVO
SOMBOR

KIKINDA
VRSAC

approximately

spproximately

approximately

90,7 persons/km2 (in 1971)
1743 km
7599 km
1387 km

141,712 inhabitants in 1971
200,000 in 1975

88,787 inhabitants in 1971
100,000 in 1975

59,580 inhabitants in 1971
70,000 in 1975

54,269 inhabitants in 1971
43,791 inhabitants in 1971
37,487 inhabitants in 1971
34,231 inhabitants in 1971

& Socialist Autonowous Region of WOIVODINA
(sticka Autonoma Pokrajina Vojvodina

Oniginat title : Socdf
Abbaeviation i

S.A.P.V,

.
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- BUILDING-MATERIALS INDUSTRY (1971 data)

. 1ime 48,000 metric tons
. bricks 533,000 metric tons
. rooof tiles 115,000 metric tons '
. coment 819,000 metric tons

(in BEOCIN, opposite NOVI SAD, in the SREM area).




Section 1 - ANALYSIS OF THE PRODUCTION AREAS OF
THE "BANAT” COMBINE

In 1974,

- what {s the scope of the “BANAT" combine in the production ares ?

= how far should one ook back to grasp the current situation and
work out a short- and a long-term programme ?

These matters will be approached under the two following headings :
. the building materials sector

. the building output sector

1.1. - QUILDING MATERIALS SECTOR

There being no competition worth mentionin?. either in
ng

IRENJANIN or BELA CRKA with merchants deal in basic
building materials, the "BANAT" combine had to make

available its own sources of supplies and beyond its needs
market same.

1.1.1. - Mgregetes

In ZRENJANIN the problem of supplying aggregates for
concrete and reinforced concrete was solved by purchasing
natural and a"regqtes dredged in the Morava river and
carried in self-propelled barges.




These aggregates are grab-unloaded on the bank next to the
IRENJANIN facilities where they are scree ned, graded according
to requirements and stored.

They are first used for the combine requirements to a ratio of
about 36%, the surplus, 64%, being sold to small firms or private
individuals so as to make the plant pay its way.

These aggregates are of excellent quality, but their price is high
owing to the cost of transport, screening and storage.

There 1s, quite close to ZRENJANIN, a sand pit using a Tow-capacity
sand suction dredger, with neither wet cleaning nor storage plant.

This sand is very fine as the grading analisys shows :
30% of its grains are <0.2mm, the 70% remaining < 0.4mm,

This material can only be used as either make-up sand for the fines
of the concrete mix or for making rough-cast mortar according to a
given mix.

There is,available to the standard-type concrete mixing plant, in
the center of BELA CRKVA, a large gravel pit. This gravel comes

from the recent alluvia of th® Danube which flows within kilometres.
The gravel is extracted to a depth af about 12 metres, the over-
burden being no greater than 1.50 to 2 metres in depth.

Extraction started some years ago on a small scale and randomly,
and is now proceeded with by conveyor belts mounted on floats from
the river-bank where the gravel is loaded on a caterpillar 1oader
and trasferred to a dump-lorry.

The run-of-the mi11 aggregate is transported to a screening plant
were it passes throu?h a vibrating screen and then stored according

to a particle-size distribution matching requirements,

The output of aggregates {s approximately 100m3/hr, of which 12%
are used for the requirements of the "BANAT" combine, the 88%
remaining being sold.
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1.1.2. - Bricks and roof tiles

The BANAT area lies wholly in a vast alluvial plain (the
ancient Pannonian Sea), the black top soil of which is
about 1.50 metres deep and lies over layers of grey and
brown clay 12 to 20 cm thick.

There §s virtuslly no sand or pehhln deposit, hence, the
traditional building material 1s brick and roof tile.

In almost every village there is a more or less antiquated
brick yard.

The G.1.K."BANAT combine owns two bricks factories, one in
IRENJANIN, the other in JASENOVO (20 km from BELA CRKVA).

The ZRENJANIN factory makes solid, hollow and break-joint
bricks, as well as hollow-gauged bricks for floors, and
floor joists.

The factory is sugplied by an adjacent clay pit, its year-
ly output currently amounting to 18m. building units of

high quality.

The JASENOVO factory is being enlarged and fitted out with
up-to-date equipment and its yearly output will amount to
24m. building units.

The output potential of these two factories far exceeds
the combine’s requirements which therefore markets most
of its production.
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1.2, - BUILDING-OUTPUT SECTOR

1.2.1. --Currently, who are the combine's customers ; what are its

construction methods ?

The system-building market.

The role of the combine is mainly threefold, as follows :

. as 8 "classical" contractor for clients who already have
their pTot of Yand and comprehensive programme of works
(such as school units, hospitals and so forth).

. 8 'tonstructor" as designer for investors who also already
have their plot of hng and programme of work, but for
whom the combine, as building contractors, provide the
architectural design as well. This type of turnkey con-
tract” applies mostly for industrial and agricultursl
building.

. 8s a "Builder", acting as a temporary investor. Following
a calT Tor tenders, the combine purchases developed buil-
din? land and ventures into a housing-development scheme,
builds same and resells the latter to the public.

1.2.1.1. - Land_problems

Apart from chaotic and scattered town-planning (cons-
truction of detached houses outside the built-up areas
on rural land"), a market that falls short of the com-
bine, it behoves the municipality and town plaming
bodfes to develop land suitable for industrial building
housing and community equipment.

The town-planning policy of these land-developpers in-
terferes directly in any of the three aforesaid instan-
ces within the scope of the work entrusted to the com-
bine. The latter deplores such parcelling within the

sphere of housing, (1.e., unduly smll building sites).

g
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Conversely, there is no land problem for industrial
buildings.

scenario of a_Builder's housing schewe.
The_parties_to_the combine's undertaking.

The municipal authorities which represent the local,
economic and social bodies and supported by town-
?lanning committees, control the building-land deve-
opment fund. It calls for tenders for developed
building 1and, including itemized specifications.

3 or 4 combines or contracting firms are approached
in this way. The replies are technical and financial
in nature but do not include, however, the lay out
plan. The sealed envelopes are opened in public, the
be:t o:fer being selected on the basis of several
criteria.

The successful tenderer works out his architectural
scheme and undergoes all the technical tests required
by the municipal, town-planning and other authorities.
The structure is built and acceptance-tests corried
out (including a certification mark).

The "Builder" sells the dwellings direct on a small
scale to private individuals, and the balance to firms
which rent them to their personnel.

The parties to the combine's undertaking are therefore
chiefly :

. the Municipality and relevant specialist comittees,
. private individuals who purchase the dwellings,

. the firms that bought the dwellings.

Only collective housing units have been built sccor-
ding to this scemario.

A big problem is that of detached houses.




1.2.1.3. - Informetion_relating_to._the detpched-hoyse market

Latherly, thousands of detached houses of all types
have been built, especially outside built-up areas,
on "rural land". This market does meet a genuine
demand as well as purchasing power and a way of life.
However, it breaks away from any coherent and compre-
hensive town-planning policy as regards construction
of dwellings whether in ZRENJANIN or throughout
VOJVODINA ?to gauge its significance, please refer
to section 3.1.2.)

This market is extremely scattered and chaotic as re-
gards building 1and and mode of application make-
shift labour, irrational construction, questionable
architecture and design, and so on).

The town-planners who are subjected to such conditions
have requested the local authorities to prohibit this
type of building. Now the municipality cannot do this
in view of its inordinate extent. Therein 1ies a con-
flict between the population's requirements, (viz.,
strong interest for detached houses) and those in char-
ge of housing who consider that, in any case,

- the unearned increment of the direct cost-price of a
detached house vhen compared with a collective hou-
sing unit, in conjunction with the direct cost burden
borne by the Company (growth of town, and relevant
consequences) warrants wilfully underestimating or
1g:or1n9 detached housing in prospective town-planning
schemes.

The combine is thus between the hammer and the anvil.
It did not have, in the past, the opportunity to take
action in this market except once, as land developer,
in the financial operation known, as "Commune de Paris”
in ZRENJANIN.




1.2.1.4. -

The houses were built in the traditional manner and

all of them were promptly sold at an approximate

price of 137,000 dinars for a dwelling with a habi-
table area of 84 m2 éhence with neither cellar nor
garage), or about 1,600 to 1,800 dinars per habitable
sq.metre.

A somewhat mechanistic comparison of the latter with
collective housing units (solely with regard to the
selling price)is worthwhile although not very signi-
ficant when referring to theCombine's unquestionably
most successful housing venture, i.e., the 536-dw0111n?
collective unit erected in ZRENJANIN and labelled "D.2"
the average flat of which has a habitable surface of
56.10 m2 and was sold, on the average, approximately
70,000 dinars, or 1,250 dinars per habitable sq.metre.

The selling price difference amounted to, therefore,
from 350 to 550 dinars/m2 ; a truly reliable compari-
son remains to be made by means of a comprehensive
study carried out in conjunction with a significant
test, and thus elicit a policy for detached houses.
That is one of the ambiguities that burdens our survey
of the system-building market.

Regulation_constraints

In Yugoslavia, as in most other countries, contruction
of dwellings, agricultural or industrial buildings, is
subject to regulations.

These relate to two different aspects, as follows :

- site Yay-out, ground surface, height zoning, siting
suitability and so on...

The "BANAT" firm's engineering department is apparent-
ly very knowledgeable in this connection.

- construction provisions relating to stability, sanita-
tion, fire prevention, thermal insulation, soundproo-

fing, ventilation, heating, etc...




These provisions refer to both constructional and
engineering considerations.

As regards engineering, most of these requlations are
covered by standard that evince how similar and equi-
valent they are with those of other countries.

The sample survey we have carried out shows that basic
materials, such as steel and reinforced concrete are
used in the same way as they are in France, Great Bri-
tain, Switzerland, Western Germany and other countries,
where research and experimentation have been going on
and followed up for a very long time.

However, we have to note a particularity : Yugoslav
seismic regulations have reference to intensity degrees
of VII-VIII and IX (M.C.S. scale).

Yet, there is one specific matter in which Yugoslav
regulations give rise to a constraint difficult to meet ;
we are referrin? to the heat insulation of buildings,
which must be placed on the outside of structural sup-
porting elements. Ideally, this is highly desirable.
However, this actually raises in the building industry
many problems which may be solved to some extent in
traditional construction, but with great difficulty

when using precast panels.

A1l countries are casting about for solutions, especially
since the consumption of fuel-oil has been restricted,
such solutions are available but the relevant techniques
are still expensive owing to intricate constructional pro-
blems or the need of using high-cost materials.

However, we trust that the currently swift development
of such research will solve this problem by the time
the prefabrication factory planned herein {s set up.

Fire prevention :

- the current regulations are surprisingly brief. They
relate mainly to the action taken by the fire brigade
when a fire breaks out and refer but very slightly to
the construction itself (i.e., type of materials used,
stability, fire resisting features, etc.) and of the

.



desing lay out (i.e., horizontal and vertkal passa-
geways, distances to be covered, insulation parti-
tioning, smoke clearing, etc...).

Such gaps for the sake of people's safety should be .
made good.

Refuse disposal :

- The town of ZRENJANIN has its own regulations regar-
ding refuse disposal from the storage area to the dum-
ging ground (situated near the entrance of the townz.

rovision for rubbish shoots in housin? units 1s se
dom made and there are small problems in need of tech-
nical and sanitary solution as regards the transfer
of refuse from the building to the street.

A properly designed and comprehensive system should
be devised and advocated if not actually provided for.
For example, provision of rubbish-shoots ductwork in
the building and comprising sealed oponin%s on lan-
dings (for instance in the ventilated cubicle for duct-
work and meters& or else in the flats, including, at
the bottom of the downpipe, wheeled containers so
sized as to meet disposal requirements and located in
the ventilated premises on the ground floor. From
there, and not withstanding the lack of caretaker,

the refuse-disposal concern could take care of these
by providing for a rider in the main agreement.

There are more sophisticated systems but the above-
mentionned example is already advocated by Yugoslav
regu!ations ("Journal Officiel" of the Yugosiav Repu-
biic {ssue 28/70).

1.2.1.5. - Fipgoeing.and pricing

The purchasers’ financial commitments enable the
builder to launch the financial operation.

J.
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The self-financing provided by the pruchasers and bamk
loans finance the construction of industrial and egri-
cultural buildings, as well as housing.

A d:wn-pcynnt of 20% is needed for industrial invest-
ments.

No information was available in respect of housing as
to a ceiling price per square metre of constructien.

The pricing of the housing development comes within the

scope of a free-merket ec , the decision being ta-

“ﬂ within the combine, according to the following out-
ne.

CONTACTS . INFORMATIONS
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The activity of the "BANAT" {industrial complex over the
Tost two years (1973-1974) may be summarized as follows :

fn m2 in non-constant dinars
CATEQORY 4 1
1973 1974 1973 1974
— . o —
1. m:‘ 27,518 37,951 6,826,783.75 10, 833, 389.00
26.86 28.25¢ 3,684 4.31%)
g —
2. Industrial 33,764
vl Vdings
ond siles + 9,453 76,824,798,65 82,532,003.30
43,297
.1t 32.16% 41,50% 32,86%
—-
3. Vousing 30,460 41,791 68,0854,216.45 112,930,142.95
29.74 $1.10% S7.14% 44.96%
T T
4. Sundry 16,678 11,438 32,768,819,40 44,870,708,35
16.28 $.51% 17.68% 17."%1
"
TOVYAL = 102,435 134,397 185,374,618,25 251,166,243,60
100 100 § 100 % 100 ¢

A closer breskdowm 13 actuel!

needed for both categories

veforring to matn houses (public howsing).

n/o
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1.2.2.1. - Industrial_end sgricultyral byildings

To grasp the status of t'ne "BANAT' industrial combine n
1975 and its dialectical develcpment requires setting
forth its background.

As early as 1950 the Firm started construction of a.

g*ar- and starch-mi1l combine. The shortage of personnel
and mechanized equipment gave rise to many problems.

Until then, tHsfirm was only building agricultural and

a few public buildings. The aforesaid combine included
14-storey buildings, pile foundations, reinforced concrete
structural shells and building frames as well as a fac-
tory stack 82 metres high.

The only executives available were several young techni-
cians with no experience but with much ambition. The
mechanized equipment had been hired. Nevertheless, the
workmanship was thoroughly sound, chiefly owing to the
worthiness of the formwork makers, steel fixers and ma-
sons who had already gained some experience in Yugoslavia
and abroad.

Overcoming this problem was milestone in the development
of the firm, which henceforth was in a condition to co-
operate with large engeenering department and Institutions,
thereby at the same time, promoting, training its staff.

Heartened up by this initial experience, the firm tackled
other industrial combines and buildings and has become,
(cf. list of its customers) a specialist in the construc-
tion of large filling stations.

This market has been kept up at a steady level owing to

a sustained policy based on a market study investigated

in depth and a construction system on the use of precast
prestressed concrete elements.

The high level of workmanship so achieved firmly esta-
blished the firm's repute.
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Some of its more significant accomplishments in the in-
dustrial construction are the following :

. The large warehouse combine "CENTROPROM', in SURCIN,
that was desgned in close co-operation with the engi-
neering firm "PRONAPREGNUTI BETON" (prestressed con-
crete), in BELGRADE, which now steadily collaborates
with G.I.K,."BANAT!

Once more, as a result of making use of a construction
system wholly involving prestressed concrete elements,
the buildings were completed within a short space of
time these involving 30,000 m2 of warehouse space scme
of which was for cold stores, including the power and
fuel facilities, with a capacity of 10,000 wagons.

. In the same line of thought should be mentioned the
"MINING INSTITUTE", in ZEMUN, consisting of buildings
including laboratories, factory buildings, coal-dres-
sing shops and their equipment, the "TOZA MARKOVIC"
buildings for making construction materials in KIKINDA
where, for the first time, was large-slab roofing tech-
nique was applied. Implementation of up-to-date methods
both in the construction system and a well-planned time
schedule enabled the firm to complete the work within
a year, including the equipment.

. Another accomplishment of the G.I.K."BANAT"in this field
of activity is the new carpet factory "PROLETER", in
ZRENJANIN, this consisting of a combine of fully equi-
ped industrial buildings, since its design (work of GIK
*BANATY had provided for the use of a large number of
repetitive structural elements, the most being made of
prestressed concrete fabrication, such design subtan-
tially making for lower costs and shorter time limits.

. It should be added to the foregoin? a number of agri-
cultural buildings, silos and ancillary bui]dingi
(three in ZRENJANIN, others in KIKINDA, NOV! KNEZEVAI,
etc..), and the warehouses in ZRENJANIN, SECANJ, KIKINDA,

The steady headway the firm has achieved within its re-
gional sphere of activities has resulted in a list of
customers that speaks for itself :




INDUSTRIAL BUILDINGS

1.

5.

10.

11.

12.

VEGETABLE OIL MILL
"2 OKTOBAR"

BOILER - AND RADIATOR MAKING

WORKS

. “SERVO MIHALU" SUGAR MILL

"UDARNIK" HOSIERY FACTORY

TOBACCO FACTORY

. "PROLETER" CARPET INDUSTRY

STARCH FACTORY

"SVETOZAR MARKOVIC - TOZA"
TANNERY

"SERVO MIHALJ" FOODSTUFF

FACTORY

*ZARKO ZRENJANIN® FURNITURE
FACTORY

“STEVICA JOVANOVI(®

"TOZA MARKOVIC" TILE WORKS
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Rebuilding and cons-
truction of ancillary
buildings in ZRENJANIN

Rebuilding and cons-
truction of the
workshops in ZRENJANIN

Reconstruction and
construction of new
buildings, in ZRENJANIN.

Reconstruction and
construction of new
buildings, in ZRENJANIN.

Fermentation and drying
shop in ZRENJANIN.

Construction of weaving
and dyeing shops (old
factory, in ZRENJANIN).

Construction of the
"SERVO MIHALJ" complex,
in ZRENJANIN,

Construction of an
industrial complex,
in ZRENJANIN,

in ZRENJANIN.

Reconstruction and
construction of new
workshops, in ZRENJANIN,

Manufacture of retur-
nable bottles, in
ZRENJANIN.

in KIKINDA.




.30

13. HIGH-GRADE POTTERY FACTORY - New factory,
in ZRENJANIN.
14, "PROLETER"CARPET INDUSTRY - New factory,

in ZRENJANIN.

15. "SERVO MIHALJ" MARGARINE
FACTORY = in ZRENJANIN,

Reconstruction and
construction of
annexe buildings,
in KIKINDA.

16. "TOZA MARKOVIC" BRICKWORKS

17. IRON FOUNDRY - Construction of wagon-
erecting shops, in
KIKINDA,

for the "SERVO MIHALJ"
complex, in ZRENJANIN,

18. THERMAL POMER STATION

19. "PROGRES" FOUNDRY FOR CAR
PARTS - in ZRENJANIN,

in ZRENJANIN (1560 m2)

20. “"MINEL"™ TRANSFORMER FACTORY

21. BRICK AND ROOF- TILE INDUSTRY, as follows :

a) "2 OKTOBAR" BRICKWORKS,
in JASENOVO (BELA CRKVA)
(being completed).

b) "NEIMAR" BRICKWORKS,
in ZRENJANIN.

22. CAR DEALER'S PLANTS, as follows :

a) S%RVICE STATION FOR
"CEPEL" cars (customer:
“DINARA") in BELGRADE.

b) SERVICE STATION FOR
"V.W." cars (customer:
INTEREXPORT"), in
BELGRADE .

c) SERVICE STATION FOR
“SKODA" cars (customer:
“BALKANIJA") ,in BELGRAOE.

d) SERVICE STATION FOR
“PEUGEOT" cars(customer:
“TEHNOSERVIS"), in
BELGRADE. /



23.

24,
25.
26.
27.

28.

29.

31.
32.
33.
34.

35.

37.
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e) SERVICE STATION FOR

TISA AND BEGEJ PUMPING
STATIONS -

"VOJUVODINA-PUT" REPAIR SHOP
"NAFTAGAS" REPAIR SHOP
"GIK BANAT" REPAIR SHOP

"ELEKTRO-VOJVODINA® REPAIR
SHOP -

"ENTREPRISE DE TRANSPORT"
REPAIR SHOP -

"NAFTAGAS" OIL-FIELD COMPLEX-

"NAFTAGAS" GASOLINE RECOVERY
PLAN -

*BUDUCNOST" PUBLISHING HOUSE-
"CENTAR" TRANSFORMER STATION-
TWO TRANSFORMER STATIONS -

"2 OKTOBAR" WEIGHING PLAT-
FORMS FOR LORRIES -

FIVE WEIGHING-PLATFORMS FOR
LORRIES, SUGAR MILL -

. "ZITOPRODUCT" TWO WEIGHING-

PLATFORMS FOR LORRIES -

WEIGHING BRIDGES FOR THE
LORRIES OF A FLOUR MILL -

WEIGHING BRIDGES FOR THE
LORRIES OF A FLOUR MILL -

"REMONT" cars, in
ZRENJANIN.

in BECEJ - PERLEZ -
MUZLJA and MEDJA.
in ZRENJANIN,

in ZRENJANIN.

in ZRENJANIN.

in ZRENJANIN.

in BECEJ.
in BOKA.

in ELEMIR,
in ZRENJANIN,
in ZRENJANIN,
in BECEJ.

in ZRENJANIN.
in ZRENJANIN.
in ZRENJANIN.
in ZRENJANIN.

in NOVI RNEZEVAC

.



39.

‘l.

42.

‘3.

45,
46.
47.

*COKA" SLAUGHTER-HOUSE AND

CANNING FACTORY - 4n COKA.
"PIK" SLAUGHTER-HOUSE AND

COLD STORE - 1n KIKINDA,
“BEK" COLD STORE FOR CANNED

PRODUCTS - in IRENJANIN.
FRUIT AND VEGETABLES COLD

STORE - {in ZRENJANIN.
FRUIT AND VEGETABLES COLD

STORE - in tURVG.
*CENTROPROM" FRUIT AND

VEGETABLE COLD STORE - in SURCIN.
"MIP* MACHINE SHOP - 2,975 me
"BEGEJ" MAT-MAKING SHOP - 2,730 m2
“TOZA MARKOVIC" REPAIR SHOP

AND GARAGE - 1,553 m2

NOODLE FACTORY (drying shop)- 1,756 m2
REPAIR SHOP FOR RAILCARS  -23,352 m2

*ELEKTROISTOK" TRANSFORMER
STATION - 1,071 m2

AGRICULTURAL BUILDINGS AND RELATED INDUSTRIES

1.
2.
3.

VEGETABLE-OIL MILL

032

= 3000 wagons in ZRENJANIN.

»2ITOPRODUKT" GRAIN SILOS - 600 wagons in ZRENJANIN,
*3 ITOPRODUKT* SILOS - 200 wagons in ZRENJANIN,




5.
6.
1.
8.
9.
10.

11.

12.

SILOS FOR FLOUR MILLS

SILOS FOR STARCH FACTORY
SILOS FOR FLOUR MILLS

*3 ITOPRODUKT" WAREHOUSES
*} ITOPRODUKT" WAREHOUSES
STARCH WAREHOUSES

“SERVO MIHALJ" SUGAR-MILL
WAREHOUSES

“SERVO MIHALJ" COMPLEX,
GRAIN WAREHOUSE

"CENTROPROM" WAREHOUSE FOR

FOOD PRODUCTS

13."COKA" FARM

14,

15.

16.

17.
18.
19.

"BANAT" FARM

»JAKSICEVO" FARM

"MINAJLOVO" FARM

"ZLATICA" FARM

"eCKA LIVADE" FARM
"KNICANIN" FARM

"BEGEJCI" FARM

850 wagons in NOVI

KNEZEVAC.

ZRENJANIN.
KIKINDA.
SECANJ.
ZRENJANIN.
ZRENJANIN.

1400 wagons in
1000 wagons in
800 wagons §n
400 wagons in
2000 wagons in

3000 wagons in ZRENJANIN.

2000 wagons in ZRENJANIN.

2000 wagons in SURCIN.

$9 roduction units)
n COKA,

3 production units)
n KIKINDA.

(1 production unit and
the white-spirit plant)
in SRPSKA CRNJA.

sz roduction units),
n MIHAJLOVO,

in LAZAREVO.
in ECKA.

(2 g =

‘2 roduction units)
n SRPSKI ITEBEJ.
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21. "PANCEVACKI RIT® FARM in BELGRADE.

22. “ARADAC" FARM

12 roduction units)
n ARADAC.

23. MACHINERY AND TRACTOR

STATION - in ZRENJANIN,
24, MACHINERY AND TRACTOR

STATION - in KIKINDA.
25. MACHINERY AND TRACTOR

STATION - §n SRPSKA CRNJA.
26. MACHINERY AND TRACTOR

STATION - {n TITEL,
27. MACHINERY AND TRACTOR

STATION - in LESTEREG.
28. MACHINERY AND TRACTOR

STATION - {n NovI BECEJ.
29. IPK "SERVO MIHALJ" SILOS

1000 wagons - 3,600 m2 (1973-74)

30. "2 1TOPRODUKT" SILOS
(area=52,250 m3) 2000 wagons- 8,727 m2 (1972-74)

31. “Z1TOPRODUKT* SILOS
1800 wagons - 5,945 m2 (1974).

1.2.2.2. - Pegidential byildings

Bg.wﬂ the initial objective of the enterprise was

the construction of residential buildings, and it is still
the main objective of the combine (accounting for
44.96 % of its turnover in 1974).

It {s interesting to note that the growth of the combine
fn this area of activity was marked strongly in 1962
by the fact that it was the first in Yugoslavia to build
dwellings for sale (in the capacity of bufilder"), an
undertaking that has become widespread since that date.

o/o
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The increased volume of operations resulting therefrom
has enabled "BANAT" to rationalize its technology and
work organization over the past ten years, and has
made it a leader in industrialization.

Regarding efficiency and quantified results, we shall
attempt to illustrate these by three examples gicked
from among recent activities of the Combinat. They
;ente to housing operations built in ZRENJANIN, as
ollows :

a) Operation D-2 ;also kncwn "4th July")
constructed 1970-71

This combine comprises :

- 6 buildings GF + 4 (+ basement) with
- 4 staircase wells each.

Foundations are made of continuous footings, basement
walls of concrete (the "technical floor" is at base-

ment level in addition to the cellars). Floors of so-
14d slab are reinforced concrete. Above-ground walls

are hollow brick masonry used as fill for reinforced

concrete bracing frames (“mini-skeleton"). Roofing

1s non-accessible roof decks complete with built-up

roofing and heat insulation.

The apartments are distributed at the rate of 5 to 6
small apartments at ground floor level + 4 apartments
arourd a staircase on each storey, as follows.

Number of Number of | Habitable

rooms Type | apartments | area ToTat
1 K" 72 38,38 m2 2,763.36 m2
1 *c* 60 37.84 m2 2,270.40 m2
- 132 38.13 m 5,033.76 m2
214 57.66 m2 | 12,339.24 m2
3 190 66.66 m2 | 12,665.40 m2
= 536 56.10 m2 | 30,038.40 m2

.




. 1 room
. 2 TOOmS
. 3 rooms
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Tota) ares, Qross....coeeceoseecsss. #3,300.00 m2

Effectiveness ratio
(net-to-gross area) . 62.50 %

. BREAKDOWN PER TYPE OF APARTMENT

132/536 = 24.70 % i.e. hab.area 5,033.76/30,038.40 = 16.70%
214/536 = 40.00 ¥ " " 12,339.24/30,038.40 = 4]1.10%
190/536 = 35.30 ¥ " " 12,665.40/30,038.40 = 42.20%

By way of comparison the following table shows the
habitable areas of provisional standards of Nov 1973
(see 3.1.4. below) :

. 1 room : 30 - 40m
. & rooms : 65 - 58 m
. 3 rooms : 65 - 81 m

This shows that the "D-2" operation is, at least in
regard to floor areas, within the standards recommended
for the state construction of dwellings.

b) Operation "WHEAT PLACE" II and III, built 1972 - 1974.

Four juxtaposed residential blocks clustered around
vertical comunications, forming a building with
shopping areas which occupy a large proportion of
the ground floor and first floors. The basement
includes cellars, shops' stores and machine rooms.

The entire framing is reinforced concrete with hollow
brick f§11 walls. Floors of solid RC slabs.



. 1 room
. 2 rooms
. 3 rooms
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. SHOPPING AREA :
- Gross area (GF + 1st F1 + passageway) = 4,094,08 m2
- Useful area = 3,062.57 m2

. BREAKDOWN OF APARTMENTS :

Number of | Number of | Habitable
rooms apartments | area TOTAL
1 55 43.96 m2 2,417.80 m2
29 68.12 m2 1,975.48 m2
3 27 80.54 m2 2,174.58 m2
r -+
TOTAL 111 59.17 m2 6,567.86 m2
Total floor area, gross = 12,308.54 m2

Effectiveness ratio
(net-to-gross area) = 53,50 %

. BREAKDOWN BY APARTMENTS :

55/111 = 49.60 % i.e. net area 2,417.80/6,567.86 = 36.80 X
29/111 = 26.20 % " " 1,975.48/6,567.86 = 30,10 %
27/111 = 24,20 % " " 2,174.58/6,567.86 = 33.10 %

Compared with the Yugoslav standards of Nov 1973 the
floor areas of these apartments differ considerably,
which could be exglained by the location of each building
with respect to the Town Centre on the one hand, and to

the precise demand of the market on the other. Here in our
o/o

opinion {s an anomaly.
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c) Operation "BAGLUAS" - Phase 1, built 1972 - 1973

This complex of 219 apartments consists of 4 buildings
resting on concrete footings and walls. There is no
basement.

Walls are of hollow brick 30 cm thick reinforced by
the "minf-skeleton"”, while floors bear on solid
reinforced concrete slabs. Partitions are of 8cm
thick plasterboard. Facades are plastered and faced
with "Terraplaste". The sloped roof is of wood with
a covering of painted Eternit sheets. There are 8 to
12 apartments per storey.

. BREAKDOWN OF APARTMENTS :

Number of | Number of | Habitable | TOTAL
rooms apartments | area
Ped/sitters 19 17.96 m2 341.20 m
1 108 39.05 m2 | 4,217.85 m2
2 67 58.84 m2 | 3,942.15 m2
3 25 78.79 m2 1,969.86 m2
-
TOTAL 219 47.81 m2 | 10,471.80 m2
Total useful area, gross . 18,482.80 m2
Effectiveness ratio
(net-to-gross areas) = 56,70 %

. BREAKDOWN OF APARTMENTS PER TYPE :

Bed/sitters 19/219 =

1 room
2 rooms
3 rooms

8.68 ¥ {.e. net area 341.20/10,471.06 = 3.26%

108/219 = 49.32 % " " 4,217.85/10,471.06 = 40.28%

67/219 = 30.59 % " " 3,942,15/10,471.06 = 37.65%
) )

25/219 = 11.41 %

1,969.86/10,471.06 = 18.81%




bresk by construction cests and site develepmant

(OABLJAS type apartments) ond by tredes :

. structural shell 33.0¢%

. installations (plumbing,
electrical, heating,

ventilation) .08
. other trades

(performed by cocperetive

monbers) 7.5 %
. design and projects 1.3%

. davelopment of building site 10.0 %

. machanical equipments
(14fts, gerbage chutes, etc..) 6.2 %

.
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\ K PER WABITABLE AREA
[INDUSTRIA-
MTIONAL IZED CONVENTIONAL CONSTRUCTION 1ZED
ONSTRUC.
G.1.K. "BANAT" YUGOSLAVI) FEDERAL GERMANY
WORK BV TRADES .
NEAT BAGLJAS
“p-2" |PLAME" phase | Average| Average | Average
1970-19714 1972-197 1 1970 1973 1973
1972-197
+ + —4
TOTAL . 21.6 3.4 31.8 36.5 26.3 11.3
|- > T g
§. Other traedes 0.7 0.8 0.9 1.6 0.3
7. Paintwork -
Tile-fooring s | 16 1.7 1.6 1.8
6. Mti:‘. ventilation,
electrical, plumbing 1.0 .8 8. 5.2 3.0
S. Ooors, windows,
glazing 0.6 0.8 | o.9 2.8 0.6
4. Floor finishes 1.1 1.3 1.7 1.3 1.5
3. Interna! and enterwal
finishes 4.2 8.0 6.5. 4.0
2. Neofing, covering,
Joints, insulation 2.3 3.2 1.4 0.7 0.3
1. Statircases, floors, Erection
walls 10.2 15.9 10.4 9.1 3.8
4 4
0. Foundations Founde fon{
Site draining, 2.0
Corthwork Preparat.
i Site develop- | 5.5 0.6 8.8 6.0 5.2
mont Prefabri-
(< ] cation
s |3 5.0
gsla 4 —
GNP TOTAL n.1 8.0 0.6 4.0 32.3 23.5
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NOIE - The effectiveness ratios for Federal Germany
were submitted by 1.F.B. - HANOVER,

However, there are today other and far more
sophisticated industrialized construction methods
(15 - 18, even 12, work/hours per m2) but

such systems appear to us to borderon the limits
of the builders possibilities.

L1ST OF RECENTLY COMPLETED (1972-1974) RESIDENTIAL
BU1LDINGS

1. ZRENJANIN - "DV - " 8.560 me
2. " - “g-7 , E-B" 7.214 m2
3. " - "BAGLJAS"
- Phase 1, 18.483 m2
= 219 apartments
4. " - "Wheat Place"1l & 11F16.403 m2
5. " - Naftagas" 1.984 m2
6. " - "GF+4 Mikronaselje" 1,915 m2
7. " - "GF+4 for pensioners" 3.069 m2
8. . - "Annexes L-2,0'-3,0-2"1,353 m2
9. " - "BAGLJAS"
- Phase 2 36.729 m2
- 322 apartments
10. SUBOTICA - "GF+9" 3.335 m2
11. " - "GF+5" 3.238 m2
12. KIKINDA - "GF+4" 4.255 m2
13. " - "GF+6" 2.801 m2
14. " - "GF+6" 2.779 m2

GRAND TOTAL =112.118 m2




1.2.2.3. -
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RECENTLY COMPLETED (1972-74) EQUIPMENT BUILDINGS

1. HOTEL VOJVODINA, ZRENJANIN 6,876 m2
2. GENERAL HOSPITAL = PEDIATRIC CLINIC 11,069 m2
3. SCHOOL COMPLEX, Nov1 BECEY 2,040 m2
4. SCHOOL COMPLEX, BECEJCI 2,945 m2
5. SCHOOL COMPLEX, P.P. NJEGOS 4,230 m2
6. GYMNASIA FOR 1st and 2nd LYCEES 1,395 m2
7. SCHOOL CENTRE KIKINDA 2,066 m2
8. AGRICULTURAL INSTITUTE, 1.P.K. 1,688 m2

9. TEWNICKA OPERATIVA NAFGAS BUILDING 1,868 m2

GRAND TOTAL o 34,177 m2

sie. accomodation

As any contracting firm G.I.K."BANAT" came across the
problem of site accomodation for the personnel who is
far from home during performance of the work. There-

fore, a number of trained personnel and hands have to
be catered for.

Instead of building hurriedly the customary site huts,
the combine has prefabricated such accomodations accor-
ding to standard dimensions, and 1oading gauge for
vehicles, and which are well adapted for comfort.

These units include the site office, rooms with beds,
the sanitary installations comprising showers, wash
bowls, toilets, dining rooms, kitchen, etc...

These units were carefully designed to the extent that
there was a demand for them and the combine took the
decision to make and market same. Currently, 200 such
units are made yearly and on the Yugoslav market, they
are virtually the only industrially-made site accomoda-
tion of this type currently available.

g




1.2.3. - Actiyities abroad

When the combine started to expand and was casting about
for new markets it should be mentioned that, as from May
1968, it co-operated direct with Firms in Western Germany
such as "WAYS & FREYTAG", "DYCKERHOFF & WIDMANN" etc...

In 1969, the combine, heartened up by its initial expe-
rience, established a subsidiary in the Federal Republic
of Germany, its style being :BANAT HOCH UND TIEFBAU GmbH,
MUNCHEN, which has at its disposal premises in the centre
of Munich and adequate construction equipment.

The combine took part in the following ;

1. Civil-engineering work of the Munich underground rail-
way,

2. Civil-engineering work of the Olympic stadium,

3. Structural shell (brickwork and masonry) of the new
head-office of the B.M.W. car manufacturers in Munich,

4. Civil-engineering work for building a hotel in Ober-
staufen.

Acting as a building contractor and as from May 1st 1970,
it has co-operated with the firm “OTTO GASSNER", of Star-
berg, and built the following :
1. A school-block in Aufkirchen,

2. warehouses for the "WIVEDA", Association of German
pharmaceusists in Steinkirchen,

3. collective housing units in SBcking,

4. collective housing units, including car-parks and ap-
purtenances "in TUTZING"
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In addition, to give work to the other plants of the com-
bine for the export market Sincluding the MIP),"BANAT"has
entered into an agreement with the Swiss Firm, BROWN
BOVERY which designs and builds factories in Austria,
where it has a subsisiary in VIENNA.

The purpose of such "exports” was twofold :

a) earn foreign exchange for purchasing up-to-date foreign
equipment,
b) improve knowledgeability and gain experience in the

fields of technology and human engineering, the object
being to become more competitive in the domestic market.

The economic trend in the industrialized countries of
Western Europe has stopped these activities over the last
two years. However, prospection on a large scale is being
carried out §n the countries of the Eastern Bloc and the
Arab ol producing countries.

1.2.4. - Production equipment

1.2.4.1. - Mpterials

As set forth in § 1.1., the "Materials Production Sec-
tor" §s chiefly used for the combine's own needs.

The basic materials : aggregates and ceramic products,
sre of excellent quality and; apart from the question
of prices, are readily available.

As regards bought-out materials, the combine enters into
delivery contracts for cement supplied either in bags or
in bulk, for reinforcing steel supplied either as rods

or in cofls, steel sections for making the on -site acco-
modation units etc...




1.2.4.2.

There is no shortage on the Yugoslav market of materials
such as : Heraklite, Siporex, Perlite, gypsum, ceramic
products, etc...

As regards finishing materials : electrical components,
sanitary ware, joinery, glaziery, paints, these are
mostly made in Yugoslavia ; some materials are imported
to complement supplies. We have noted that, no mild steel,
such as "Tor or Tentor steel" ever is used, whereas such
utilization is virtually general in most countries owing
to the great savings it affords both in weight of metal
:ggklabour. there being no need to make reinforcement

So

It seems that the relevant steel-makin? process 1is
:traightforward and that Yugoslav steel mills could make
t too.

The use of this steel is mandatory for prefabrication and
supplying 1t must be considered at once.

Congtruction system_and_technology

The sphere of action of the GIK “BANAT" {s virtually
fourfold, as follows :

. housing

. industry and agriculture,
. public works,

. site accomodation.

Its method of construction are the following :

1) Housing

The method of construction is traditional, and makes
use of locally available materials, viz :

- reinforced-concrete shells, columns, beams, floors
(F1ligramme-type slab)

- ;i}l material consisting either of solid or hollow
ricks.
(the respective sizes of which are 0.30 or 0.29 m)

- coment-mortar rendering. y
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, - backing 1inings with sandwich plasterboard or

plaster panels, casting-in with prefabricated

or semi-prefabricated components such as stair-

cases, breast-walls, window boxes, decorative

components (e.g., curved and fluted concrete )
shells, and the like).

The finishing components are 1ikewise traditonal :
- Central heating by radiators,

- electrical conduits imbedded in walls or built
into floors,

- wooden joinery with transom window of any height,
- traditional installations and plumbing,
- 1ifts.

As a rule, no provision is made for telephone
equipment or reception of radio TV broadcasts

The same applies to rubbish shoots, whether {n the
flat or landing.

Landings and staircases are not ventilated efither
by duct work or blowing ventilation, openings on the
front wall being provided for this purpose.

E}ectricity. gas and water meters are inside the
ats. .

No collection Vine is provided but there is a fire
prevention station on every storey.

2) Industry and agriculture

The combine builds industrial hangars for various
uses and also agricultural equipment, such as
silos, etc ...

As a rule, these structures are made with reinfor-
ced concrete, their main component such as columns,
beams, trusses, are prefabricated and occasionelly
include structural steel, as required.
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Bricks or metal components are used for beam
following.

The reinforced-concrete silos are assembled
by means of sliding shutterings and prefabricated
components.

None of these structures are standardized in any
way, the method of construction being investigated
as the work proceeds.

We have analyzed a typical example of industrial
building erected by the Complex :

. From 1969 to 1972, three industrial hangars were-
built, respectively for dyeing, washing, weaving
and spinning, including the stores and apparte-
nances.

The overall area, not including outwork, is
24,749 m2.

The dyeing and washing hangars comprise two bays
vith a span of 20,10 and 10,20 m. respectively.

The concrete columns are spaced 8 m.

The overall length of the hangar is 64,30 m.;

its width 30,84 m. The free headroom of the

dyeing and washing sections is respectively 7,70 m.
and 4,80 m. and the aera, not including outwork,
1,983 M2,

Foundations are 1,70 m. deep and lie on concrete
shafts providing the reinforcement ends for the
prefabricated reinforced concrete, colums.

The roofing components are made of pre-stressed
concrete, vhile reinforced concrete is used for
the purlins, common rafters and acroterion
elements.

The roof consists of corrugated-steel sheets.
Thermal insulation is provided with rock woo!
5 cm. thick.

The boundary walls consist of hollow bricks 30 cm.
thick, rendered on both sides, while the inside
walls of solid bricks are 1{kewise rendered on
both sides ans distempered.
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Doors and windows are made up of metal sections
and glaziery.

A plain concrete slab extends over the whole area
and is latd on compacted crusher material.

459.064 hours were needed to build the three afore-

$ald bulTdings, the output per square metre being :

459.064 = 18,55 H/M2
24.749

Public works

The complex builts many small civil enginnering
structures for public works, including highway

bridges.

The bridge abutments and decking components are
usually so designed as to allow the use of shop-
fabricated components which may be either made of or-
dinary reinforced or prestessed concrete.

On-site accommodation units

The M.I.P. shop makes these in ZRENJANIN, using up-to-
date equipment.

The shell consistes of a welded-steel enclosure made
with mouled-polyester double walls insulated with
rock wool.

Depending on the intended use, 211 the utilities,
waste drainage and ventilating systems are so
designed that all these units merely require, once

supplys points.

FACILITIES

The G.1.K. "BANAT" includes two large plants, one
at ZRENJANIN, the other at BELA CRKVA.

o/o




a) The ZRENJANIN plants are located on a large plot of
Jand on the bank of the river BEGEJ which is acces-
sible via a road 1inking 1t with the BELGRADE high-
”y.

A service road serves the following :

- Watchman's station house, dining halls and sana-
tary installations,

- Garage workshop for passenger cars, motor lorries
and contractor’'s equipment. This group of buildings
includes all the equipment required for maintenance
and repair,

- A storage and unloading yard for the natural aggre-
gates incoming from the MORAVA river,

This facility is rudimentary, the bank of the river
boing]nrﬂy equipped with a wheel-type unloading
showel.

- A storage plant, including a screening machine that
rades the aggregates on the ground and does not
nclude a rehandling silo ,

- A concrete mixing plant comprising two ELBA drum-
type mixers, two cement silos, an ELBA aggregate-
rehandling shovel. The capacity of the plant is
40 m3/hr. (appx).

- A formwork and joinery shop, equipped with all the
machinery required,

- 8 concrete-reinforcement shop with reinforcement-
straightening machines, electric bar cutters, ma-
chinery for mking shutterings, and so on. The
output of this shop is about 2,500 tons/yr,

- A workshop including the machinery and tool-
equipment needed for batches of finishin work,
such as structural steel, locksmithey, electrical
appliances, and in which is to be installed
shortly the plant for making joiner with plastic
sections. This shop also mekes on-site accommo-
dation units.

e




The prefabrication area comprises rudimentary
wooden platforms used solely for precasting light-
weight elements, such as floors, window boxes,
concrete-shells, etc... Such prefabrication is '
rudimentary and availed of as a makeshift, most
g;es:st structural elements being made in BELA

KVA,

- Several ramshackle buildings, used for storing
sma1l equipment and sundry materials,

- a fairly large yard for concrete reinforcements,

- on this plot of land are also stored contractor's
equipment, viz, cranes, tanks, boilers, etc... and
the handling equipment which are all fairly up
to to date and listed in 1.2.4.4.

b) BELA CRKVA PLANT

The Bela Crkva Plants and warehouses are quite close
to town and extend over a very large plot of land
located next to the gravel pit which is the chief
activity of this centre.

The plant includes a prefabrication hangar extending
over 2,800 m2 comprising a storage yard, premises
including sanitary installations for the personnel
and all the gravel-extracting equipment that includes
a dredger, a belt-conveyor and a sieving plant.

These facilities are connected to the railwayvia a
private siding which is used for dispatching the
manufactured products and aggregates.

The facility, as a whole, is i11-kept, especially
the access and accommodation roads.

Apparently, the concrete-mixing installation is less
busy than it was and therefore not operating at full
capacity. The equipment is antiquated and the overall
efficiency is very low indeed.

The plants looks as if they were run without order
or purpose.

o
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1.2.4.4. - SITE AND HAULAGE EQUIPMENT

The combine has at its disposal site and haulage
equipment of a quite high order which, as a whole, is
well kept. The following listing relating only to
heavy equipment gives an idea of its scope.

a) ZRENJANIN

DESIGNATION CAPACITY  NUMBER
CONCRETE MIXER "ELBA" I 15 m3/hr 1
CONCRETE MIXER "ELBA" III 25 m3/hr
CONCRETE MIXER "ELBA" II 15 m3/hr
CONCRETE MIXER "ITAS® 10 m3/hr
VIBRATING SIEVE 30 m3/hr
CRANE, ATMOS 60 MT
CRANE, X.1266.Y 80 MT
CRANE, POTAIN 90 MT
CRANE, LIPHER 90 MT
CRANE, LM.25 A/30 30 MY
CRANE, SIES 20 M1
CRANE, MB.80.B 80 MT
CRANE, GD-4 6 M

ROAD ROLLER, NV 12
BULLDOZER, TG.90.8
BULLDOZER, TG.90.S.
BELT CONVEYOR

DUPM LORRY

SHEEP'S FOOT ROLLER
BOILER
ELECTRIC-WELDING SET
WASHING PUMP

PUP, VEDA

VIBRATING SCREED, WAKER
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DESIGNATION

MANUALLY-OPERATED SITE PUMP
ROLLER PAN MIXER FOR MORTAR

CRANE, GD-2

IMMERSION VIBRATORS, ISKRA
CONCRETE PUG MILL
SURFACING MACHINE

SITE ELECTRIC PUMP
LORRIES, FAP

TURN-PINS

LORRIES, TAM

PLASTERING MACHINES, P,13
PLASTERING MACHINE, M.500
PUMP, B 3D

SAND-SUCTION DREDGER

ROAD ROLLER, AVELING
VIBRATING RAMMER, LOS

VIBRATING RAMMERS, BS.100.Y

GENEMTING SETS

TRACTOR 555

VIBRATING RAMMERS, ARAN
BOILERS

SMALL DUMP LORRIES
CONCRETE MIXERS

IMMERSION VIBRATORS, WAKER
IMMERSION VIBRATORS, TOMDS
LIGHT GRANES
SELF-ERECTING CRANES
SEMI-TRAILER

MOTOR-COACH, 52-SEATER
FORD “TANSIT" PICK WP

52.

CAPACITY  NUMBER
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SERIGNATION PACITY  MIgR
CRANE, WARNER % 1 1 '
CAANE, COLES 5T 1
LOADER, T.120 Y |
SNOVEL LOADER, A.600 1
SHOVEL LOADER, A.380 |
LOADER, MICHIGAN |
o) MELA CRKVA

SEEIGNAT 0N CAPACITY MR
AUTEMATIC  CONCRETE-MIXER,

TWE “vAINER" 30 m3/hr 1
MOBILE CRANE, TYPE "VULKAN®, RIJEKA 5 T 4
LIFTING FORK, FOR [NOODR TRANSPORT 3
CEMENT SILO 1
GRAVEL WANE FEEDER 1
DREDGER, TYPE "NUDROP" (MUNGARY) 78 md/hr |
GRAYEL BELT CONvEvOR, “CELiK"
RizEvCl length 500 M |
MECHANICAL LOADER, TYPE 'avering”
(made in ENGLAND) |
TOMER CRANE, TYPE “SKIP® MARIBOR 2
TOMER CRANE, TYPE "RICHIER®
(wade n FRANCE) |
CRANE, 1YPE TATRA® "1 1
CRANE, TYPE “TATRA" 61 |
LORRY, TYPE *FAP° N1 12
LORRY, TYPE *TAN® (R )
LORRY, TYPE SERCENLS® N1 |
LORRY, TYPE “on° N1 |
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It follows that preserving a consistent equipment {s

"o 008y matter in view of technical advances and the
specificotions required. However, we could not fafl
noticing how very heterogeneous is the equipment. This
must pose great problems as regards mintenance, repairs
ond supply of spares.

The capecity of the 11fting equipment is {nadequate ;
for instance, no tower-crane is rated at more than

90 metric tonnes, a datum hardly sufficient for tradi-
tionally-butlt small housing units.

The foregoing also refers to the haulage equipment
which comprises, in ZRENJANIN, only one semi-trailer
rated at 24 tonnes, while the highest rating of the
motor lorries s mo greater than 11 tomnes.

Conversely, the public-work equipment is excessive as
1t {s only needed for the combine for appurtenances,
such as approaches to buﬂdin?s. rosdways, conduits,
green areas, etc.... Light equipment could serve this

purpose quite well.

BUILDING TRAES

The appurtenance work s carried out according to
troditional methods as set forth in § 1.2.4.2.

The combine does perform the work of some building tra-
dos while 1t sub-contracts others on a permanent basis
or for specific buillding sites.

While the work pertaining to heating, sanitation, elec-
tricity and locksmithery s mstl{ carried out by {ts
own meens (M. 1.P.), other work, chiefly joinery, pain-
work and glaziery sre subcontracted.

When we inspected building sites at work, we noticed
that the methods used were rather artisanal and that

the preparatory work was inadequete.

For instance, casting-in of some utilities was either
omitted or ly positioned, thus entailing
ticklish, enpensive ond even hazardous rehandling
work, {.0., beams or columns to be plerced.

.



It also appears that the work is insufficiently planned,
the upshot being that the building trades do not take
action continwously, this greatly increasing labour
costs, loss of time and fasse-proceed operations.

The hourly output imparted to us {llustrates this state

of affairs.

NUMBER OF | NORMALIZED HOURLY OUTPUT
PRODUCTION UNIT HANDS | (HOURS ACTUALLY WORKED)
"TERMI KA" GROSS
(heating, ventilation) 54 Housing 0,8 hr/m2 AREA
Industrial
Buildings 0,8 hr/m2 "
Equipment 1,8 hr/m2 "
“SANITARNA TEHNIKA®
(sanitary engineering) 40 Housing 0,90hr/m2 "
Industrial
building 0,40hr/m2 "
Equipment 1,30hr/m2 "
"ELEKTRIKA"
(electricity) 83 Housing 1,60hr/m2 "
' Industrial
building 1,20hr/m2
Equipment  2,30hr/m2
" "BRAVARI"
(Locksmi ths) 100 Hardware  0,40hr/Kg
Steel
Construction0,25hr/Kg
"LIMARI"
(sheet-1ron workers) 45 sheet-iron
work 0,50hr/Xg
"KONTEJNERI"
(on-site accomodation
units) 40 200 units/yr

55.
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1.2.4.6. -HEADQUARTERS, MARKETING, RESEARCH AND PROJECT
DEPARTMENT
« IN ZRENJANIN :
The headquarters are in an office building with a
floor area of 2400 m2. Its various departments are

well co-ordinated and have at their disposal a time-
sharing commercial computer mostly used by them.

The extent and agressivness of the marketing department
are wel) worth mentioning (see organization chart in
appendix 5) . It comprises 17 people, dée to increase
to 22, the department being subdivisided into the three
following branches :

- research and planning

This department follows closely the trend of the
market which it prospects, and supervises the
development plants of all the 0.0,U.R.

- Sales department

This depatment proceeds with canvassing, draws up
quotations and specifications, and negotiates
agreements.

- _v_tgineerinl-contract branch

This branch co-operates both within the firm or with
the Belgrade design and engineering offices, 1s
responsible for working out engineering contracts

on behalf of the customers prospected by the sales
department.

Through 1ts permanent representative in Belgrade,
the marketing depatment is fully informed as to
the trend of business at the federal level.

The fact that 1t can avai) {tself of the knowled-
geability and potential of the "research and develop-
ment branch®, (it includes 6 technicians), greatly
increases its efficiency.

In addition, the combine has integrated in
IRENJANIN, VRSAC and BELA CRKVA serveral divisions

.
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specializing in Design and Architectural groups.

The largest of them, a 0.0.U.R. (cf. appendices
586), i{s self-reliant and known as the ZRENJANIN
research and project department ; it includes

36 people of whom 7 are architects and 3 engineers.

This 0.0.U.R. devotes 50 % of its time direct with
the combine and also with architectural and engi-
neering offices in Belgrade, (either for a given
work or continuously) thus giving rise to some
competition.

Remuneration of the combine's integrated engineering
departments is based on the 1970 "UNIJA-PROJEKT"
schedule with an agreed-upon 20 % rebate.

We noted that optimization cf the services and capa-
bilities of the members of the research and project
d:partment came across the following stumbling
blocks :

. Preservation of traditional and individualistic
ways of designers within the purview of joint
elaboration of ideas, arising from lack of
understanding between the parties concerned.

. Alineatin? restriction of designers'responsibility
at the initial-design stage, such responsibility
being all too often mistaken for draughtsmanship,
and also complete severance from the building
site (the architect not even being answerable for
the completed structure).

As fof: the General Management, it seemed to us -
within the purview of self-management - that it
faced 1ts responsibilities diligently, endeavouring
to find the right answers to strategic, tactical,
operational and executive problems, a typical
example of this being the care with the UNIDO
assignment was planned.
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CONCLUSION

The ag:nssivnoss and success achieved by the combine is a major
consideration.

. Yet, the extent to which the combine depends on the re?wnn

market for industrial and agricultural buildings, housing or
public buﬂdings. should be pointed out, as the few inroads
made into the foreign or belgrade market are hitherto only
marginal.

The Mlm?mnt of “BANAT" has realized this and is aiming high
to make 1t rise to a much higher level.

Should also be mentioned some over-capacity of means of prdduc-
tion from the top Management to engineering and marketing, and
also of the equipment of some plants, and to which should be
added some technological shortcomin?s (virtually no prefabri-
cation for housing) and unsuitable location of plants in rela-
tion to raw materials and building sites.

Slightly marginal activities, such as that of on-site accommo-
dation units should not at all be disregarded as, from a techno-
logical standpoint, they are a source of technical progress and
improved design.

The status of "BANAT", which is both that of a manufacturer and
a merchant of building materials, {s ambiguous from the stand-
point of its overall strategy, particularly with regard to
aggregates. This point needs clearing up.

. That the combine is not present in the detached-house market s

unfortunate.

While the industrial and agricultural building sector is doing
well and giving good results, it needs much attention as regards
stondardization.



Section 2 - SHORT-TERM IMPROVMENT PROGRAM OF THE COMBINE
"BANAT® PRODUCT ION

The main matter is to optimize the means of production, both
intellectual and material.

Waiting for the setting and result of the suggestions of combine
middle and short term development program, il is necessary to
comply with market requests-considering our informations, this re-
vest will obviously be ?rowing a short-term program is called for,
mmediate decisfons complementary and if possible initiatory to
those explatned in section 3 have to be taken.

In addition to terms of contract (a) and sb) points of article 2,
these immediate decisions call for the following section.

2.1, - MATERIALS PRODUCTION SECTOR

20‘0‘- - znwm"‘

Even if in section 3 the creation of a production unit
of 1ight a?gregates is suggested, every thing won't be
realized with these materials, and consequently "“BANAT"
will have to keep on convoying in ZRENJANIN aggregates
from MORAVA, for its own needs as well as as for the sale.

That's why we think indespensable to modernize access,
stocking and screening.

- to modernize access requests the construction of a quay
on the river BEGE), either in concrete or in sheet-piles
with wooden fenders, mooring posts.

- to modernize unloading and storage by the use of a
shovel crane on rail, and eventually silos to avoid
mechanical re-handling.

- to modernize screening by a more fitting set of the
equipment and to borrow silage allowing too to avoid
n-hmdling. for the sale of the mterials as for the
supply of the concrete mixing plant. /



2.1.2. - BELA CRKVA

The setting ofaggregates production in BELA CRKVA
was not studied by "Standard Concrete” and conse-
quently the flat price looks prohibitive.

It is very difficult to change the managment and
the equipment what is linked with a trade training
which is to be determined.

Effectively, "Standard Concrete" exploits the gravel
pit almost exclusively for sale bhecause its prefabri-
cation production is very slight and it seems that
new commercial markets on BELGRADE have not been
studied. Consequently the gravel pit production is
sold to the direct competition and in our opinion
that's not a good policy.

The situation of this unit shows its remoteness for
VOJVODINA and its able potentiality only tovards
BELGRADE. If however it has at its disposal the
transportation means,

This analysis brings us to suggest the exploitation
of the reseurces inaggregates by digging a camal
between BELA CRKVA and the DANUBE, this operation
will be entirely paid by the sale of dredging aggre-
gates. It is only about 6 kms digging.

This canal should allow, firstly to supply by barges
BELGRADE and ZRENJANIN in a?regates. and lastly

to open a new market for all range of heavy pre-
fabricated products in this region.

This arrangment should ?We the opportunity to
purchase a new withdrawing equipment, the working of
which should be less expensive and mainly the op-
portunity of rentability of the heavy prefabrication
setting which is not really operational
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2.2, - BUILDING PRODUCTION SECTOR

2.2.1. -

202020 -

MATERIALS

Generally the materials are of good quality and the
diversity of the products on the market allow and
ajusted use to the needs and the problems to clear up.

The only lower quality material seems to be the

timber and as 8 consequence a fluctuation in joineries
the holding of which is not perfect. Because of the
climatic conditions it appears that "BANAT" should
move towards efther metallic joineries {iron or alu-
minfum) or plastics sections ones.

CONSTRUCTION SYSTEMS AND TECHNOLOGY

From the traditional construction, as {t is presently
practiced, towards the industrialized prefabrication,
as we recommend in chapter III, it looks necessary
even now to consider an evolution.

For the following reasons :

. The conversion from method to the other one is very
difficult without a period of transition, because
it 1s necessary to change both the architectural
project conception and the working method, in wor-
shop as well as on the site.

. The traditional construction allows some vagueness
in every building-trade and even to make up these |
mistakes.

In prefabrication at every steps an almost absolute
precision is necessary,

The allowances of the first one are utterly {nappro-
priate to the second.

Consequently, we think that nowadays a half prefabei-
cated construction system should not only be {mme-
diately profitable but also allow the conception and
site shifts to be prepared to entire prefabrication.
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That for the construction should be according to the fol-
Yowing principle :

. The frame traditionmaly built with bearing cross walls
made either of concrete shells or posts and girders
systems with brick filling up or, for low bu?]dings. of
brick bearing walls.

. The front walls prefabricated and made of prefabricated
$i11s between cross walls, the filling up between sills
and upper floor being in a first period in cutted down
panels or brick masonry and in a second one in prefabri-
cated panels,

. The floor also prefabricated according to the present me-
thod of "BANAT" (Filigrane) or to the pre-flag-stone.

The gables could in a first period be traditionnaly reali-
sed and in a second one be made of either auto-bearing or
clamped prefabricated panels.

0f course, all the prefabricated elements would be isother-
m! by incorporation of polystyrolene.

Concornin? the fabrication we think that the moulds problem
could easily be cleared up by"BANAT, according to simple
enough technics. The moulds used according to the series
and to the appearance of the requested surface will be ei-
ther in timber or in metal or quite metallic timber.

This prefabrication, my be on site, should progressively
and without any important investment for equipment allow to
t into fts stride the whole system, including some buil-
ing trades, which should have to interfere in the prefa-

brication for the incorporation of some networks.

The savings in erecting equipment should divide out the
costs of the moulds and of the necessary complementary
setting.

At last, this method could allow to use the extant handling
and erecting equipment, which is sufficient for this haif-
prefabrication step.
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We also think that 1t is possible to combine this system
and the prefabrication of other elements, used in entire
prefabrication, such as straight or spiral staircases,
ventilation sheathings.

Except for the silos or special technical constructions
it looks better to use standardized frameworks for agri-
cultural and industrial buildings.

Standardized buildings, the trams of which allow different
kinds of bonds with identical parts, generally comply with

the needs, the definition of which gives a certain rope of
construction.

The sketch (see annex 11) shows that it is possible to com-
ply with almost all the requests with 18 X 24 m spans and
6 to 12 trams.

These spans and trams allow to use discountless all the
roof covering and splinting materials, able to be found on
the sale ; a 6 m tram in front wall also allow to realize
either full concrete splintings or with incorporation of
thermical insulation ones and all the wanted architectural
shapes ; in a further time the prefabrication factory will
be able to produce these elements but starting from now the
fix post workshop we recommend is able to do {t.

2.2.3. - Facilities
2.2.3.1. - JRENJANIN

The present prefabrication areas are really sommary and do
not offer the technical and ecomoniccondition requested for
the realization of any component.

So we think that the prefabrication of the elements present-
1y realized, as well as those necessary to the evolutive pe-
riod suggested in 2.2.2., requests to think of an evolutive
setting.

Thus, we suggest that a preafabrication workshop could take

the place on the present areas. In a first time, it could
be of 18/20 m and equiped with vibrating tables, travelling

-/o




bridge-crane, curing system in fix plant.

Without any 1dea of competition with BELA CRKVA's workshop
this setting should allow o realize all the connecting
pleces presently crafty manufactured and used for the cons-
truction of silos, {ndustrial and agricultural workshops,
public works, ...

It should also manufacture frames, panels, ... as well as
the straight or spiral stairceses, ventilation ducts ...
belonging to the suggested half prefabricated construction
system (see 2.2.2.).

Owing to the proximity of the concrete mixing plant and of
the housing prefabrication unit, this workshop could rea-
1ize al) these elements either in heavy or in light con-
crete.

At Yast, we consider that, to have the best profit of this
setting, GIK "DANAT" cou'u realize all the prefabrications
used in public works, either for itself or for sale :

- for roads
curbstones and readways of any kind, paving, bollards...

- for sanitaries

ducts in vibrated or centrifugally cast concrete, cable
bones, septic tamks, gulleys, hatches...

- N 1.P. workshop

in our opinfon, is sufficiently equiped to produce, beyond
the site accompdations, some 1ight site equipment siCh as
woulds for building or industrial workshops prefabrication,
meta! formorks for posts and shells, .,

- 8ccess

finally, we think thet the side treck from the road of

BELGMDE as we!! as the interna! have to be restored and

corefully kept wp ; the present state mekes the rumning
tpment suffer, involves bad conditions of work because

c..:mt. ond could occasion demages in prefabricated ele-
'0
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The prefadrication workshop has good dimensfons (2000 m2)
for the present activity which con easily be fincreased.

Nowever, this workshop requests a rational and modernized
eploitation.

We observed an unuswe! congestion, because the prefabri-
cated elements are stocked inside, instead of being re-
mved in proportion to the outside yard.

The handlings of elements and moulds are made by two
travelling hrwr-cnms of 5 t., what is insufficient
for the prefadrication of larr elements and what pre-
sently steps down the renge of products.

On o wpen, ¢ bridge of at 10 t. least should be neces-
sery.

The supply in concrete from the mixing plant is done by
Judilee nr. being re-handled by the travelling bridge-
crone which 30 servs concrete so the moulds.

On the other Mand, the concrete spreading is not auto-
mtically ordered by the travelling bridge-crane driver ;
thet mokes necessary an expensive manua) setting.

S0 1t seems that from the concrete mixing plant, the
conception of which is very modern, the transportation
ond spresding of concrete has to be done by an sutomstic
bucket.

Finally we think thet the prestressing bed has to be
wpdornized, becavse it fs danrrous fn {ts present con-
dition. This denger proceeds from the slackening of stee!
stress, which 1s by wire or qroup of wires tut not in a
whole. Thet provokes lateral efforts and consequently
somp strafims ans risks of breeking.

T™he onnex workshop are sufficiently equiped for present
fobrications.

0/0
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However, if "BANAT" follows up a prefabrication policy of
standardized industrial buildings, it will become neces-
sary to provide the factory in very elaborate and precis
metallic moulds, what is impossible with present means,

We think that the present workshop will be able to keep
up and repair them but also that the M.1.P. workshop 1is
sufficiently equiped to build them.

A11 the improvements upper explained ought to allow to
comply with the combine requests in its new policy of
housing half-prefabrication either to complete the set-
tings of ZRENJANIN or for some sites in the South of
VOJVODINA.

General fittings up

In our opinfon, it is indispensable to seriously keep

up the internal and access ways for sparing the equipment,
and for avoiding every accident, taking care of the

important problem of personnel working conditions.

Site and handling equipment

Even {f the present equipment , though dissimilar, is suf-
ficient, 1t should be good for “BANAT" to think of pur-
chasing a more specialized tranportation and erecting

equipment.

For the transportation , particularly of heavy prefabri-
cated elements, the utilization of half-trailers has to
be considered because it allows to move big elements
(panels, frames, girders, staircases) and to fit to the
tr:ﬂers ﬂ)\e necessary arrangments (vaults, frames, gan-
tries, ...

For handling and erecting it is necessary to have at dis-
sal tower-cranes of a good capacity (120 to 200 tm)
ause they are the only soft and precise machines,

o
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During the period of transition it is also necessary to
have at disposal a light equipment flitted to the pieces
to be set ; but in our opinion the construction of it can
be realised in the M.I.P. workshop with elements found on
the sale (spreader bars, forks, shores, etc ...)

Technical and other building trades

The evolutive system of half-prefabrication, building
mentionned hereinbefore, mades easier the intervention
of building trades.

Effectively the front walls are finished as soon as the
hard work is getting forward what allows the immediate
putting of the joinery and glazing ; this air-insulation
stage provides the best working conditions to the techni-
cal sector which can work continuously except during long
period of freeze.

Consequently it authorized planning more precise and a
better output because of the continuity and the good
working conditions.

This procedure allows of having a more accurate work
schedule or timetable, and more particularly to ensure
improved productivity for work performed in better
working conditions, and continuously.

It also spells a step forward in "concurrency" in the
sequenced preparation aimed at obtaining simultaneity
in operation. The final objective, clearly, is indus-
tralization of the finish work via industrlization

of the structural shell, This will lead to genuine
"concurrency" characterized by direct and close links
between industry and the job site ; the former locking
step with the latter. This presupposes the elemination
of the greatest possible number of such trades -(facades
Joinery, glazing, plasterwork, electrical, plumbing,
heating, ventilation and so on), on account of their
incorporation inside of prefabricated units, thereby
reducing not only thé construction period but also

the cost- since by definition, work that does not exist
can scarcely cost anything.
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The concumncy of operations thus obtained will render the
actual on-site work propitious for uninterupted, hence
all-season, operation. .

It may be added that such industrialization will be possi-
ble only to the extent that there {s adequate growth of
ti‘we Yugoslav industry for capital goods intended for hou-
sing.

Marketin nera! mana t
Research 55 pro,[ec! gplrtmt

The comparativesurplus capacity of the staff mentionned in
the former section should allow 1t to have a good deal of
the growing production of the short term program. However,
1t s the same staff who will have simultaneously to pre-
pare, control and realize all the preliminary tasks for the
medfum and long-term program of development (section 1).

We do regret that combine "BANAT" camnot rest on the expe-
rience of a building regional institute for such an acti-
vity, what will lead 1t to consult tnternational organi-
zation and research departwents divecly or through the
channe! of UNIDO.

- Bpseerch pod projest. deeerioent

In our opinfon, the structure of this staff will have

the grestest effort to do to review {ts whole activity.
During this period of transition, in froat of the {wpro-
vement of the materials gmductlon and mainly of the
storting of a new technelogy with the utilization of ra-
tionalized constructive systems (see 2.2.2.), the designer
of research and project depertment will hove to {ntreduce

changes.
The restatement of stendardized projects of {ndustrial

:r!cumn! or ng‘mmn. with the cooperstien
0.0.0.R., wi)) be prieor ebjective.

.
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15 point of view, 1t means seria) architectural cres-
on (for instence : sery of housing project, stenderd
Y.2.) wi)) demend & particular effort in conception and
thodo! and a progressive control of the realization
on the site. The introduction of more and more numerous
and varfous prefabricated elements will help this control
effect. That s the way to have a real multidisciplinary
designer staff around the architects who will have to
tohe wpon the leadership. This s stion anticipates

o faperative recommending of section 3.

8=

Yortetivg_feeerteect

T™he sector “research ond p!m!uz" will have to deepen

its prospection til1) the elaboration of availsdle pro-

r which will be vsed by the Reseerch depertment for
stondordized building projects.

from the tims omwerds the combine is supplifed in ston-
dordized prejects, the activity of setting and enginee-
ring sectors will be trensformed.

o,o
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CONCLUSION

. Beyond a new definition of the trade policy, some definitiwe trans-
formetions are suggested in BELA CRKVA for the aggregates exploi- !
tation and their transportation by a channe! digging.

. Restatement of a half-prefabricated constructionsystem for housing
building, allowing to comply with the growing request, without any
important investments, and allowing too the manpower to get in used
with the prefabrication constraints.

. Voluntary systemizing of modular conception (structure and filling
uwp) for the industrial and a;ﬂcultural buildings allowing an in-
tensive and economical use of prefabricated elements prestessed or
not.

. The plants in ZRENJANIN as well as in BELA CRKVA will have to be
modernized to comply with the prefabrication needs for all buil-

d¢ing types.

. The intervention of the technical and other building trades to-
words integration Mas to be rationalized by a better coordination
from the study step) and mainly by the front walls prefabrication
.‘mnl of scaffoldings) by a former intervention on closed pre-
0.

. The creation of a sultidisciplinary staff actuated by the architects
(qualitati w increase of research and project department) is essen-
tial to comply with the new demands : it means to give standardized
m{ccts of all kinds of buildings and to control progressively the
realizetion.

. A program and a prior right will have to be determined to choose
stondardized projects teking in account the market request but
0130 the comdine internal pelicy.

. The importance of the standardized projects for grouped or {solated
dataoched hovses will request o deep analysis, because of the emer-
goncy of this predlem
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Section 3 - MEDIUM AND LONG TERM DEVELOPMENT PROGRAM
OF THE "BANAT” COMBINAT ,

The medium and long term development program is mainly concerned
with findin? a priority solution covering industrialized production
of housing in a context of solid growth, of which an analysis is
given in Part 1 of this section.

The sector of industrial and agricultural building production with
an already advanced technology, will benefit from the spin-off from
the industrialization of the housing sector.

Clearly, aside from the transformations, suggested in this report,
of the specific activities of the “BANAT" combine, what is at stake
is the entire process of production of framed construction, which
1s bound to evolve. The outcome wil) be a redistribution of respon-
stbilities and tasks for all of the persons concerned in the act
of building.

The participants in tMs venture, known respectively as 5.1.Z7.,
town-planners,, economists, prograinmers, bankers, architects, buil-
ding technologists, engineers, contractors an so on, will have to
perform their specific jobs in the compass of programms updated to
take into account the scientific and developmental progress of the
productive forces of buﬂdin?. broken dwn into the three basic
components of the act of building :

- sponsor
- designer
- constructor




3.1. - TRANSFORMATION OF THE FRAMED BUILDINGS

The transformations taking place are profound and will wset
the medium term targets of the "BANAT" combine. ,

On a long-term basis what is involved is the philosophy and
practice of the art of building to meet social and economic
requirements. That 1s why to understand the particular one
has to start with the general --after quantitative, to assess
the qualitative.

Is "BANAT" to butld 2000, 4000, or 777 spartments per yedr,
$n 198... ? and what types of apartments ?

3.1.1. - Transformations at Federal Level

For objective reasons, depending on both the country's
general level of development and the special attributes
of its economic and organizational situation, the Federal
authorities of the Yugoslav Federative Socialist Repwblic
fn 1972 started on the preparation of a deepseated trans-
formation of the construction industry in general and of
housing construction inparticular.

What was intended was not only to transform, and to better
adapt, the organization of the market, but also and sbove
all, to improve and modernize construction itself. This {s
why in 1972 the Federal Building Council had initiated re-
search on the theme "General Industrialization of Residen-
tial and Other Butldings in the Yugoslav F.S.R.".

Concurrently with this operation, systematic preparations
have been undertaken regarding the anticipated overall
fndustrialization bz persons in the trades and by building
representatives in the form of a series of studies, sympo-
sta and seminaries held at the 1n1tht1vv the Butlding
Council of the Yugoslav Economic Chamber *. /mong the sost

% SAVET ZA GRADJEVINARSTVO PRIVREDNE KOMORE JUGOSLAVIGE

J.



recent and most characteristic phases of these prepara-
tions, mention may be made amongst others of :

. "Provisional Building Standards in Command Construction®
(in French : "construction dirigée”) of Housing %
topics for discussion at the extended public debate,
November 1973

OPATIJA Seminary, November 1974

. Symposium on "Social Organization of Command Construction
of Housing" aa
SKOPJE, 11-13 December 1974

Permanent conference on Cities aam
ZAGREB, 13 & 14 March 1975

. Symposium on "Phase in the General Development of Indus-
trialized Housing Construction in the Yugoslav F.S.R."
OPTIJA, 7-9 May 1975 aanm

The political and social institutions also requested that,
having regard to the growing and acute needs of the coun-
try, the solution to the housing problem be included among
the priority items on the forthcoming agenda as a task
requiring solution (cf. Resolutions of the 10th Congress

of S.K.J. samag and 7th Congress of the S.S.J. sanseq).

They even quantified precisely the targets to be met durig&)
the forthcoming decade, namely the construction of 1.820.

dwellings during the 1976-1985 period.

@ PRIVREMENT STANDARD STANA USMERENE STAMBENE 12GRADNJE
(MATERIJAL ZA STRU JAVNU DISKUSTIU)
R SAVETOVANJE 0 DRUSTVENOM ORGANIZOVANJU USMERENE STAMBENE
12GRADNJE
e STALNA KONFERENCIJA GRADOVA

anem ELEMENTT RAZVWIA OPSTE INDUSTRIJALIZACIJE STAMBENE
J2ZGRADNJE U S.F.R. J.
SERAR LEAGUE OF YUGOSLAV COMMUNISTS : SAVEZ KOMUNISTA JUGOS-
LAVIJE hence the acronym S.K.J.
WONe YUGUSLAYV TRADE-UNIONS CONFEDERATION = SAVEZ SINDIKATA
JUGOSLAVIIE hence the acromym S.S.J.
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When it s realised that some 180 Yugoslav building con-
tractors --with a work force of about 210,000 persons--
are currently building some 100,000 apartments per annum,
it is clear that assuming the organization and technology
currently prevailing in the construction industry, this
target remains well out of reach.

Which is why by unanimous opinion, the solution --at least
as regards production itself-- must be found in the in-
ception of overall industrialization of housing construction.

Starting from there, the Federal Planning Institute X is
working on a "Social Development Program for the intensive
1ndustr1alizgt10n of housing construction in the Yugoslav
F.S.R." % The program is to be checked, discussed,
supplemented and modified by professionals and responsible
officials of the building trade, more specifically during the
most recent events which have been listed earlier.

This complex procedure for developing the Program will ulti-
mately lead to the intervention of representative officials
at federal, regional, communal and other basic working
organizations, who will take it into account during the
elaboration of the forthcoming medium-term plan currently
under preparation.

As regards the production of housing, what is involved is
to take initial steps toward- thoroughgoing rationalization
with a view to emerging on overall industrialization, with
the aim of building better and at less cost.

Mearwhile, the market is organizing and converting itself

at the same time. Buyers and users are uniting in order to
conmunalize their means and are forming self-managing com-
munities of interest of habitat & & Building contractors
are in the presence of indispensable counterparts who, in
the capacity of clients, will enable them to work in a more
coherent and continuous manner through the agency of self-
management agreements. Industrial production calls for con-
tinuity and coherence. Every measure decided at federal level
appears to us to have to meet this objective.

% SAVEINT ZAVOD ZA DRUSTVENO PLANIRANJE
« & "DRUSTVENT PROGRAM ZA INTENZIVAN RAZVOJ INDUSTRIJALIZACTJIE
STAMBENE TZGRADNJE U S.F.R.J."
2 & & SAMOUPRAUNA STAMBENA INTERSNA ZAJEDNICA hence the acronym :
s.1.7. |

e
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One must however take note of the ambitious targets set
forth in the matter of technological change. Indeed, at
present only 20% of dwenin?s built are prefabricated, and
this figure must reach 55% in 1980 and 80% in 1982.

Transformation at regional level

In the framework of the Yugoslav socio-economic system, on
the territory of the S.A.P. VOIVODINA & is the Regfonal
Socfo-Economic Institute of NOVI SAD ax which as the com-
petent branch of the Regional Executive Council asm ana-
lyses the output and needs of the economy and of the popu-
lation in that region. In a resulting synthesis, {t recom-
mends appropriate elements and potential development of the
medium-term plan. It then devolves on the base (work orga-
nizations and other agencies) to study them, discuss, sup-
plement and lastly return them to the Regional Assembly
for final coordination and approval.

Thus for the period just run (1971-1975) the Institute's
analysis points up the slow-down in the growth of the bufl-
ding industry (5.6% instead of the scheduled B.5%). This
is explainable mainly by practical problems (such as dis-
continuous supply, erosion of capacities, {nadequate wor-
king equipment and plant) and economic problems (lack of
day-to-day 11quidity of enterprises and general economic
measures for stabilization, especially in 1972 and 1973.

The situation is however improving in 1975, mainly due to
the inception of a new credit policy.

This bﬂnz"tho case, the p am covering housin! construc-
tion for that period (1971-1975) will met only 81% of the
target set.

SOCIJALISTICKA AUTONOMNA POKRAJINA VOJWDINA hence S.A.P VWOIVODIN

on in English, SOCIALIST AUTONONOUS REGION OF WJIWOINA,
abbrev. to S.A.P, WIWDINA
POKRAJINSKT ZAVO‘S 1A DRUSTVEND PLANIRANJE

VECE (Regional government)
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Hereto. the specific causes are ascribable to financial

{ means (insuffictient withholdings an wages and salarfes
alloceted to housing construction, discrepancy between
rents and amortizations, errors in appropriations of re-
sources, and certain discrepancies in the financing of
construction-related equipment, etc...) and in practical
organization (poor technological sequencing of the varfous
phases of construction). The lost time is to be made good
fn the forthcoming perfod 1976-1980.

Regarding the new medium-term plan, the Regfonal Planning
Institute in its work entitled "Potential goc'o-EconoMc
Growth in the 1976-1980 Perfod" (NOVI SAD - Feb 1975) &,
after reviewing all sectors of the regfonal economy and
forecasting amongst others an intensive growth of the food
industry and agriculture, notes concerning the construction :

" The programmed and more dynamic construction of indus-
trial bufldings (sugar refineries, ofl works, silos, cold
stores and the 1ike) and of residenttal housing, where
one expects accelerated construction {n order to meet

growing needs, calls for modernizing and for improved
utilization of building ce&p es .

To attain this, alongside an investment policy based on
greater stability and longer terms, it {s necessary to
strengthen the organizations of united work ({.e. the enter-
prises) and their production capacity, by increasing thetr
size and by promoting their business liens and working

agreements amongst themselves.

In ouwr opinfon, the creation of a Regfional Buflding Insti-
tute, in the capacity of inter-enterprise agency concerned
with the development and technological and organizationmal
faprovement of the buflding industry, would definitely be
o: assistance to the existing local and regional institu-
tions.

To bring down costs and construction times, what s requi-
red s rationalizetion of conventional methods snd
shove all the launching and generaliization of {ndustrial
construction methods, no less then 2 more stringent orge-

8 "WOUNDST] PRUSTVEN) - EKONOMSKOG RAZWJA U PERIODU
1976-1900" NOVI SAD - FEBRUARA 1975 GUDINE.

e
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nfzation of working procedures. This will foster 2 more
dynemic commitment of {nvestments. The above-ment{oned
text stresses the fact that "the self-management under-
stonding ("entente auto- stionnatre') of !;1 the gar!hs.
2% well as cooperatton with the building materfals Tndustry,
ute Y0 the better managing of operations ;

in other words, to the stabilization of economic conditions
and of the cost of completed buildings.

The global approach to the problem is in our opinfon semi-
nal to the success of any ambitious pro?rm. Regarding
the parties, stress {s latid on the card nal necessity for
closest collaboration at every level of the act of buil-

ding.

We wish again to insist on this concept of remdelHn, the
attributes of each party in the compass of the three- old
pettern of basic components , which are :

. Spomsors
2:1:8..

"The financing of the construction of apartments and of
utilities through the bias of communities of interests
will made for the retional accumulation of facilities
and of their utilization for ends which will better suit
the users“. Not only should the S.1.Z. be at the origin
of a better directed policy for the construction of
housing and of facilities, but 1t must also act as a con-
necting link between 311 the parties concerned, and
beyond that between municipalities, producers and users
(hether the latter be buyers or tenant). .

Through their rele and their {mpact, the S.1.7. should
also have a say in the new policy of the “production® of
bufldedble sites.

TOWN-PLAMKERS :

“The urbanization plan being ome of the basic instruments
in the ‘oHcy of housing and of infrastructures”, it {s
adviseble that any prior studieg should mrr on deci-
ston-meking that will meke for a certain smplitude and
coherence --even continuity end series building-- in the
production of framed construction.

o,o
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The applicetion of o M fnterest roate for releasing
funds ond 2 mere suitable rent pelicy should meke for
faproved progrosming of cemstruction (in particuler how-
sing cmtruunl which 1s one of the preconditions
for the perticipe {on of commrcia) bemks 1n finencing”.

"It 1s also te be expected that the benking system wil?
involve itself more uuul{ fn the realization of the
hous ing om, by mobil12ing grester collective ond
privete ¢ ond L uvsing them in meve fovewrsble credit
situations”.

e igrery
L M

The synchrenizing of srchitects work with those of con-
troctors 1s an essentia) condition n efficient buliding®.
in other words, the t ts atemd ot 13 we!! ond truly
nmat.t:::mhh noeds (hence projects) wnd
wsens ( techno! z Neving regerd to the anticipe-
ted technologice! nd sbove 8! indmtrislization
nticipated, & speciel ort s colled for in training
wnd sdaptation, teuching net enly architects dut the
Wweer echelons of enterprives.

OTWRE_RSCIA IR0 TRCWmICItN. ;

™e basic decumants relating te the technice! and legis-
Totive ospects, which ¢f Iy condition the preduction

of bullding logy, treffic, etc...  otoe
tanderds , cr‘n:h Nm‘:c.o‘ nuht‘m) shou'd
be warhed owt os emhowstively as pessiole.

. Comtryction

(fectory and job site spervision)

In sddition to bullding contrectors ond the cambine , 1t
13 avcossery to intogrete inte the emscution the L, ]
socter Wpetreem of preduction, nemely :




Qeemic growth of the but 1ding meterials industry
:mmw. 1tes fn regerd to both que't
ol et of mn:‘? v

NOTE : The above quoted passages well (llustrate the
opinions of the regionad (matitutions.

the re
- 1980 period

Wt is plonned to Muild a tetal of
ome 61 s over the seme period, of which

3.. wpertmnts for the collective fng sector (gi-

D e or vae Todtvioust hos tng actor sivin
v "y sector, "
rowth rebe of 4. B,

on 0::. 12,000 dwe'lings will be built per annwm,
which ¢ by sbout 7€' the men snnva! construction
rete ochioved Guring m‘cﬁu jJust completed. It s
s the wi 14 o wages and saleries
the censtruction wpertments , which wil?
et will provide o comidereble stioulw for
tatons {fying such construction. Nete in this conmection
het fn N the rete has alreedy boon raised to
7% communcing ia 1978,

1t {3 soon that the individus! heuse will rematin an fo-
portent facter tn fremad comstruction.

mﬁa hu.!‘:r:hl':u afe ot l:‘.g' :!‘o' tadivi-
heme moning showt arge ovter-
prises of the VOJVEOIA.

t,.
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To ﬁncuu better the territorial cepabilities of the
YOJVOOINA as a factor in 1ts everall economic deve lopment,
town-planners are due to complete a redeve lopment plan
for the regional territory, entitled "Master Design for
Lond Redevelopment with Proposals".

In view of the increased urbanization and of the housing
construction program, urbanization plans will be elabo-
reted for all the communes (with detefled urbanization
plans for the conurbat!omg emerging on the harmonizing
ond wpdating of existing plans.

BASES AND POTENTIAL DEVELOPMENT OF F.A.R. VOJYODINA
1976 - 1960  CONSTRUCTION

. Gress Netiona! Preduct :

« 1978 - militons of dinors 3,592
- 1980 - nillions of diners 5,108
- Growth rete 1976 - 1900 7.4 %

. Gross capita! spending on preduction :

= 1078 - willfens of @iners 129
- 1900 - millions of ¢iners 298
= togather 1976 - 1900 L
- Growth rete 14,41

. Nowsing comstruction : 3 2, ] 19 w
- tota! ne. of G\ wits 10.300 15.6000 ¢61.000
* a0. of sectolly 3.000 S.000 22.000
| | (o et tovess)
= Grawth rete 197%- 1900 o

= M. of ndividus!ly aumed
pertasats 0 8,000 N0

* Grawth rote 1976- 1000 8.4

.




. Drockdown by but 1ding tredes

= infrestructures
= Wydrenlic structures

- MP\N structure 33.
- hobite n.
0

$

- uwphesy ’
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An odditions! foctor in 1ts develepmant 13 the foct
thet the megraphicel paaition of the region pleces
1t contiguous 00 the copital of BELORABE, and thet
he letter's fuportence ond grremism will emert o
ovidant ond comsiGaredle effect on the YOUVODINA

ocomny (sgricviture, feed fndustry, teurism otc..)

It s to be enpected thet the entension of the BELORASE

mmumbnmwmmm'm
! entorprises (Onhmiﬂﬂ o ecees

.. " aot foll to setse en tien of couree

thay ore reely ond conpetitive.
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3.1.0. - INSMFORNTION A LOCA AL

Without overieshing, fn this uw.‘. the towms of the
SARAT tco! region, we shall concentrete ome
malysis on the tewn of dn.nmn.

In 1978 (¢ 3 0 300 I1ng industria) contre num-
bering sesme 70. ' ttonts. Administretively the
town s subdivided inte 12 district wnits (bestc commm-
nities @).

Motuithstonding this, the territery of the INENJANIN
coOmmMme encoedt the boundaries of the tawm and encompes-
ses o) ther 2) territorial wnits which ther cons-
titute the Counci! of Lece! Commemities (0 @ u‘zn‘

t c;nmmumm« the Commune! Assembly
NN

Rogerding the present sppeerance of the town, note thet
(‘nsefer as this wil) materially offect the shopes ond
conditions of future growth...) 1t 13 lorgely mode wp of
tndividus! type howes, frequently with lorge courtyerds
ond gordons, with & n‘oﬂn!y spoci fic, even originel,
regions! orchitecture.

™he howses ore clustered tegather ond erganiled into wide,
wﬁ:rn! streets forming an whben "crvit® o little oged
ond often nodequete!) meintained, frem owt of which here
md there, recent structures emerge thet are ¢ pert of

the resevetion wndertshen speredicelly. Dwe to the fact

of this horigenta! configuretion, the tewn sti)) Yochs
tnfrestructure wtilities (recdways, woter, sowevege, fMuids
otg) worthy of the name.

™is situation, in sddition te de high leve)l of the
ground-we tar toble, sehe for hoavy cepite) onpond{ture
ond wil) burden the grewth of individw! uuﬂu‘ It helpe
onplain the woen policy 1ald down by the Towm
"m01 Plon tapeses an effert ot contraction, ¢fves
:n:.: ve housing prievity, ond insists on the creetien

e O - :;: t; l(u'.:?am
20 ¢
XX -xm

o
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As st forth ta the curvent plan for IMERJARIN, the
‘am's requirements sre 030 apertamnts por anewn. This
figure 18 now wnder recensideration, having regerd to
et wes stated esriter wéer 3.1.1. ond 1.1.2.

! ! $ fynctiony it

m. tohen ther with the decision to
ding on salories ond s for howsing
w7 5, ere temminent factors n setting mew torgets.

Awrd noueon thed !l ?:

The fedore! logislotion covering S 1 7 is recent, doting
frem 1974, 1t Vs NMzow faplempnted at regions! leve!
officta) 1 of VOIYODINA N° 21/78), ond ot
- I;I;:' 'Lo"‘:;ﬂ intercammuna! jJournal of INERJANIN
). se | f-npnogement t on the creation

of howsing $ 112 (.. tm.nocr S 11 comring

oo ith, tion, culture etc ...) wos signed in

ZRENMNIN in ¢acomder 197¢ ond become effective frem

1 st jomuery 19N,

The rele of the S 1 1 .. its very ressen for existence ..
is 80 collect, coumnt, coordinote ond hormpnize ond
taplement in one msster comstruction plan 8! the
olemonty resviting frem the gifts ond contributions
f97at, frem the 0.0.U.R. and frem privets individusls,
ond second, the potential snd actus! cepedilities for
COMtruction on the other hand. It 1s {n o sense the
bond leader of the progremnd ond commend construction
of houstag, which in turn tohet over the extendsd fume-
tions of spemser.

The Glogren belew 111ustretes these Tunctions : 100 page 08 A.

WIth o greet due! of drive the ZRENJANIN $ | 7 hs
tahen 0 hond the preperetion for ¢ shert and méiem
tore plan. Thus by way of cnsmple 1t hes olreely mdor-

0 SVIPUFRAA STAMBENA MUTERESMA 2A0E0MICA (8.1 2)
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. A vast survey among prospective owners and users of

housing, which has, amongst others, led to an operation
covering 500 apartments to be built immediately, based
on the following design assumptions :

o > T
NABI TABLE APPROX.
Ne OF Ne OF No OF
AREA CosT PERCENTAGE
- +
l 126 38 2 215 000 25
? 260 57 3-4 320 000 50
2172 100 ¢ 4 -5 370 000 20
| 4] 72 5 405 000 5
e +
Lm. -
) § -

. Discussions and
binding it to its

iy

tiations on multi-annual contracts
ntermediaries or "instruments”

s the “BANAT® Combine ) with which a reci-
nt will fix the bills of materials, prices,

ond the quality of the apartments. This is on the point
of being signed.

This document will put a stemp of approval on a basic
collaboration aiming at the establisment of a long-
term economic and political housing strategy. As the
objective of the S | 7 is to program the production of

hous ing

in on orgenized and competent manner ; it must,

ther with the combine , lay down not only the annual
volume and construction systems, with the proportion of
services, but also supervise its progress,

o
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The new market rules aim at eliminating every kind of
monopoly and to subordinate all actions of interwe-
diaries to the common objectives which symbolize the
S 1 2. Price formation {s also a matter of mutual
agreement since there no longer are calls for tenders ;
which however shall not prevent the S 17, {f it deems
appropriate, to call in some other contractor, design
consultant and/or Town Planning Institute.

In sum, what we are witnessing in the specific case of
ZRENJANIN {s the inception of two concurrent changes which
will eventually coincide namely :

. Changes in the market and in orders placement of which
the S I 1 1s the kingpin ; and

. Changes in manufacturing industries which are moving
into industrialized construction complete with induws-
trial approaches (prototype, pre-production rums,
production line) ... which however need not spell
uniformity.

There is also the evolution of & classic pattern with its
three components ... sponsor, designer and contractor ...
towards a dialogue between two mejor partners :

. The investor (S I Z) hence also expanded client/sponsor,
who continuously acts as a bond between the inception
activities (i.e. town planner, progremmer, sociologist
among others).

. The constructor who becomes a "builder" and incorporetes
all the activities of innovation, design etc...

As to the overall requirements of the town, they are cur-
rently estimated at about 1300 apartments/year. Regerding
the financial means required for their construction, it

is unquestionably here that S I Z will have a consideredle
work of synthesis to accomplish.

We may say that in the present state of things, the com-
tributions of 0.0.U.R. and of the institutions cover the
construction of about 50 % of requirements, namely abewt
650 apartments. The demand of private individuals previ-
ding their own means, though evident and even very grest,
is far more difficult to assess ; nevertheless it may

be estimated at about 300 apartments/year.

0,0
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Te cover the balance of the resuirements. the S 12

has thought up "save and build” fund : a right of subs~

::{ption and the allocation and use of a new dwelling as
m..

This concept would enable people to contribute towards

a new dwelHng against a monthly payment within their
means, say for 3 or 4 years would ensure a share of
housing loans to the extent of about 20 %. Subsequently
this amount could in the case of rental either be restored
ond used for improving the status of said dwelling, or

it could be used as initial davn payment in the case of

¢ éefinite purchase.

This would give the S I Z sufficient means to cover the
construction of about 100 apartments per annum ; or
perhaps more if the right is made retroactive and involves
tenants who have already benefited from the allocation

of now apartments. It is a matter of solidarity.

The cMngfnY golicy in rents should also help to streng-
then the S 's financial means. Thus, apartment rentals
are becoming “economic", meaning scaled according to

income and incremented in order to cover not only the
vwpkeep of the buildings but their amortizing, thus

helping to construct more new dwellings. With a view to
aiding the S I Z , the 0.0.U.R. and the institutions

owmning existing buildings, agree to give up their pro-
perties, merely keeping the right to distribute those apar-
tments among their own personnel.

There remains the market for individual houses (cf.1.2.1.3), 1
which is both open and ambiguous. Desiring to meet the

desiderata of prospective users, the S I Z would 1ike to

work out, together with its "instruments" and partners,

a pilot operation covering 300 apartments. |

This would be a significant test case, a first attempt at
organized and command intervention on such a market, and
on snswer aiming to satisfy this mode of life.

In this connection it should be noted that throughout

the local economic situation .. which indeed is in 1ine
with the development phase of society ... one senses the
ardent wish of the population for new and comfortable
éwellings, often without hesitating before the obstacles,
the sacrifice even, that the realization of such a hunger
fmplies. This is true as much for the collective dwelling
#s for the individual dwelling. This motor should on no
sccount be neglected when instituting a mrket.

.




3.1.4. - HOUSING STANDARDS

Having considered the quantitative aspect of the problem
(namely how many dwellings to build annually), there
remains to specify the quality and the standing of this
mass habi tat.

A directive, discussed publicly since november 1973,
governs 1in the matter.

It is entitled "provisional standards for housin? for
programmed construction”, drawn up by the §iovenia buil-
ding centre and the I M S Center for habitat of Belgrade,
at the instigation of the Yugoslav Chamber of Ecomomics.

The satisfaction of functional, psychic and biological
needs of all members of the family {s the starting point
of the study on "standard dwellings® of which the spaclal,
structural and dimensional design as well as the design
of the equipment are integrated into a standardized
system.

The ideological and technological bases of & unified
housing market are recommended for discussion (on principle
there 1s no segragation).

The standard size of the rtments in keeping with the
number of inhabitants (n r of beds) is comparable to
shades in the mode of 1ife, recommendations and/or regu-
lations obtaining in turope.

Now that the observance of such standards will cauvse
certain anomalies to disappear which were observed earlier,
and which falsified the economic analysis of preductien
costs (see 1.2.2.2).

The directive on the provisional stenderds covers in detail
the problems of the immediate enviromment of the om lings,
thus 1nst1tut1»¥ an urbenistic dimension (tbu! it s
regrettable that insufficient qualitative guidelines ond
standards are set forth regarding residentia! parking lets).

A call for "complex rationalization” ... sno downgreding
of dwellings but o seeking aftor qualitative savings over
the entire porduction process) ... aims to sustain the
retio "cost price per averege éwe!ling/@WP per {nhobitont®
"to an optimum level. The “stondard dwelling” te be built
by the t and wnits will be o quality item, retiomally
and humanly devised. It will be built industrialised
mons .

o/o




3.1.5. - NEAIN MO0 LANS TERN TANSKTE OF UIE MRATCOIN

In She previevs sections, we considered the needs deter-
ained ’ the secia! and econemic contexnt, os wi! o the
Gafinttion of the preduct 11able te meet such neede
(necesserily with cortain lece! adjvetments).

It omarges frem the sbove thet mm
opwm to w. folly when it g, tn
oddition AN

, the combing 13 alreody w!! sot W

::‘ :ﬁr towms of the DARAT regien ilmm. vriec, Dede)

This is fvalont to sbeut 120 000 m2 floer ored
of ts related oquipmnt.

in the | e, the "DAAT" Cesbine, in view of the
w of the martet at the scele of the

Mﬁmthmnwrtmb

of forces tok lose emang enisting ontevprises, ol
W reos s cerily of 4880 martmelaimer'is e it

™he overs!! contont of the Vugeslev econemy, charecterised
tntonse striving fa e oves of howsing ot wil o by
ponetretion of the individus! housing mertet by enter-
prises of the “DARAT® r.u«m:-mmnm
| entongion of ¢ asction om0 0 W
wes (loft bamk km.’r
shoring W the cradidilily of Shis tergat.
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3.2. - CHANGES REQUIRED OF THE'MANAT'COMBINE

3.2.1.

The traditional methods of construction of the (ombine
(tlding system and technology), even {f rationalized and
fmproved in keeping with the recommendations of Section /
sbove, are unable to (ope with the demands of the new (ons-
truction market. Moreover, the need to lower conctruction
costs and especially the numher of work fours per sq.metre
of built floor area, are heyond the possihilities of tradi-
tiona! procedures.

A three-fold change i< essential.

- Conceptual reconsideration of the role of the (ombine
in the overall production process of fraemed comtruction
It must become essentially 2 "butlder”, selling the largest
poss1hle number of “turnkey® nperation< covering architecture
through to yltimate technolngy

Due to its preferential and (ontinuous relatione with the

S 1 ., the Comhine will have to expand it canabilitie

ond the spectrum ot ' respoacihilities. [t narticination

(tn the capacity of organic (onsultant of the S | 7, as ft

wes) In the decicion-mebing far unctream of the houting
construction program, which at the end of 4 (oherent nrncess
will be the subject of a negntiated (ontract rovering (onstruc-
tion ot soecified prices and per fods, will fundamenta)ly
transform the concept of marketing

The now tyne of marketing can exist only 1f it (overc a wide
ond innovative spectrum of fylly fintshed products, {. ¢
tysical orojects for vartous bulldings with an aviorteent of
erection mpans and adaptation to sites, which we nropose to
dosignate by the term “mode!”

Neving regard to prefabrication amd to industy ial orocesses
covored undor items 1.2 7 and 1.2 1  above, the jeve lonment
of such models incide the (ombine will call for the meliding
of dorign, comstruction and but Vding supervitory activities.

his melding should make for the primacy of 8 coherent archi-
%}g‘g'e{t?t in the Iindustrialization orocess (covering
or o Tactory and of orefabrication equipment) then in
the aperation of the “industrial too!” (phase (overing series
production of diversified and innovative "models”).

The brand image, and sbove 2!) the soctial finaly of the
Combine at the ond of this change, wil) be that of 2
“constructor” snticipating creatively amd reslistically the
noods of society in regard to framed comstruction
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3.2.2. - Techmological chenge :

3.2.). -

. The ere of brick masonry ts on {ts way nut,
. The era of concrete and lightweight concrete 18 {n.

Starting with the wealth of the subsot! (clay) and of cheao
energy ‘Mtural gas), it {s necessary to create production
plonts for expended clay units.

This lghtwelight agqregate i< used, not only in the factory
building of building components (floors, facades, wall units
etc..) but of a great many poured-in-situ structures. [t

is very competitive, due to the lightness, heat insulation,
senhondling, etc . ..

Aove all, in the case of mass housting,
. the era of om-site construction is ending,

. the ora of erecting increasingly finish-equinned building
wnits is starting

The invention of modular construction hullding cyctems uting
self-supporting nanels with and without fil1l namels will
permit the use of all kinds of prefabrication systems (heavy
onpanded panels, lightweight tnsulation panelc, otc. .. - see
ftems ). 3.2 ond 3 3.5 below).

The wtuc’ of factory bullding for system buyilding) mact
be intencified, not only for the structural shell, but for
all second trades, leading to more somhisticated finich of
Wity ond optimem incornsoration of mechanical fittings.

The necossary regerd for prohlems of enet gy and nf heat
insulotion, and the striving to control the interchange het-
woon built-up space and enviromment (view, sun, moite, etc)
THhowise loads to o tochnnlogical mutation nf which the
oriving moter 1s of o quantitative and economic nature.

(honges 1n production methods

™he change we are witneicing 13 the tramsition fram the
!}tqg‘% werher sm traditiona) butiding site, oven when
ritTondTised) to industry oroduction or <ystem building
srtmacy of wort in Tactory, pralzing and syctomizing
the eroction reduced on site madification and/or fintsh.

his calls for resolutely adepting the industrial production
of hovsing.
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Modern industry makes for diversity : it is unthinkable
that ther be only one "model" made industrially.

The observance of the industrial cycle is imperative :

. prototype phase,
. pre-production run
. production run.

The industrialization of building wil) have to be content
with relatively short runs.

Prefabrication offers a solution for this requirement with
the creation of a components industry.

It is necessary to consider three components subassemblies
of which the growth rates and renewal rates differ. They
are, in terms of automobile industry :

. frame subassembly : floor, frame, staircase wells,
. engine block subassembly : kitchen, bathroom/WC complex,
. body subassembly : outside walls.

Through the interplay of combinations (some thought must

be given in time to the feasibility of a data processing

aid for the design and management of the various parts of such
a puzzle) it should be possible to ensure the following
simultaneously :

. continuity in the components market (amortizing investment)

. diversity of the overall product (the "models") in function
and appearance.

3.3. - PROPOSALS FOR A MEDIUM AND LONG TERM DEVELOPMENT PROGRAM

In keeping with the foregoing considerations, we now propose

an aggregate of measures having an evident internal coherence,
but which are dealt with neither chronologically in their appli-
cation, nor hierarchically as regards their targets :

. 2 000 apartments in 1977, and
. 4 000 apartments in 198..

3.3.1. - Creation of an expanded clay manufacturing unit.

Because aggregates are completely inexistent in ZRENJANIN
and close neighbourhood, and because there is a fairly
inexhaustible amount of good-quality clay and an important




natural gas spring, we believe that setting up a lightweight
aggregate plant-expanded clay-would be the indispensable
complement to the prefabrication unit which we proposed
earlier on.

We estimate it better for the unit plant to be rather located
near the ZRENJANIN brick-works, as it would be able then to
benefit from the exploitation of existing clay, gas supply
and qualified technical supervision in the field of ceramic
production.

3.3.1.2.

Here 1s a brief reminder note on the possible use of light-
weight aggregate :

. a/ first of all, it may be mainly used for lightweight
concrete. Lightweight concrete can almost always replace
heavy aggregate concrete in traditional building as well as
public works ; it can simply be reinforced or prestressed.

Its use in the prefabrication field is particularly interesting
for its irrelevant weight, and enables to work out 1ightweight
components such as full or hollow concrete parpens, smoke

or ventilation shafts, refuse pipe work, flowers stands, etc...
as well as any heavy ones, such as facing, floor, and cross-
:a}l panels, industrial shifting, poles and girders, and so
orth.

. b/ such material is also used to insulate terraces against
heat, for filters in water-processing, for the anti-pollution
layer of some coatings, etc...

The advantages of lightweight concrete are that it keeps some
technical characteristics of ordinary concrete, it is ahead
as regards others, and sets forth particular economic interest.

Actuall)u after comparing the two sorts of concrete, we come

to the conclusion that :

. both are equally resistant to compression and tensil strength
. it 1s more fire-proof, being a weaker heat-conductor,

. it s more sound-proof,



3.3.1.3.

3.3.1.4,

. ft §s more resistant to seismic movements,

. technologically, as for its composition, mix, vibration,
and setting up, it is slightly different from ordinary
concrete, hut does not show any particular difficulty.

- Economic_interest

To our mind, the economic interest plays an extremely
important part.

According to technical ardeconomic comparisons made by several
other countries, even if l1ightweight aggregate is more
expensive than heavy aggregate (with same production and
transport conditions) other economic parameters make for it.

We have noticed in particular :

. a profit on foundations (30 %),

. a profit on quantity of concrete (especially on bearing
components) (15 %),

. a profit on reinforcement posts and floors (20 %),
. a profit on transport,
. a profit on means of site hoisting and handling.

- Needs estimates

To estimate the GIK "BANAT" program of construction needs
for 1ightweight aggregates, we imagine the fabrication of
structures concrete for a useful apparent volumetric mass
of 1 750 kg/cubic meters.

Such concrete consists of :

. 10/20 granulates ............... 800 1.
.river sand ..... . it iniaans 500 1.
CCPLA. 325 Lttt 350 kgs

Besides, average ratios show that to build 1 m2 fit for
habitatfon, 3,40 m2 of precast panels (floor, facing and
cross-wall panels) have to be used.

The standard 3-roomed apartment with 65 m2 fit for habitation

/



3.3.1.5.

.95

needs therefore : ‘
65 x 3,40 = 221 m2 of panels.

The enterprise program ranging from 2 000 to 4 000
apartments, the components prefabrication will then require
from :
2000 x 221 = .442 000 m?
to
4§ 000 x 221 = 884 000 m2

If we did choose an average maximum 0,25 thickness for all
types of panels, needs would thus range
from :
442 000 m2 x 0,25 x 0,800 = 88 400 m2
to :
884 000 W2 x 0,25 x 0,800 = 176 800 m2

of lightweight aggregates.

To such quantities, we must not forget to add all other
annex manufactures (such as pipes, ventilation shafts, refuse
pipes, and so forth ...) and use for industrial and agricul-
tural buildings, the construction of individual dwellings.

Therefore, we think that a basic output capacity of 200 000 m2/
year should be considered.

This unit would permit to BANAT to grant its autonomy in {ts
main field of activity from the basic aggregates to the end
product, and on the other hand, it would add a new product
to its material-trading activity.

The expanded clay manufacturing technics have been quite
perfected nowadays, and we believe that some French units
that are still being set up, are technologically ahead in
this sector.

We shall briefly remind what expanded clay consists in,
and its related, main manufacturing processes and economic
data.

Some kinds of clay have the property of swelling after
internal gas release at high temperatures. Simultaneously,



the heat provokes the creation of an exterior skin
by vitrification of material. A cellular ceramic product
shielded by a closed skin has thus been created.

&pansion is obtained by gas release coming from specific
chemical reactions at high temperature ; those gas essen-
tially consist of : carbonic gas, carbon monoxide,
sulphur dioxide and sulphuric anhydride.

Because of their specific chemical composition, some
kinds of clay cannot produce gas release ; expansion
adjuvants are therefore required.

Lightweight aggregate manufacturing can be achieved through
quite a lot of ways, but only two of them are used :

. 1/ the dry way,
. 2/ the wet way.

. 1/ In the dry way (see diagram n° 1 ), the extracted clay
is first ground and worked, then dried. The dried
components are then ground to powder texture ; if
necessary, expansion adjuvants are added to the mix ;
powder is changed into granulates of appropriate size,
and they are then expanded, fired and cooled. The final
phase of processing deals with screening and ensileging.

. 2/ In the wet way (see diagram n° 2 ), the extracted clay
does not need to be left to dry. It is directly ground
and worked, and goes through a system producing tap-
shaped-modules which are then dried, and put into
kilns to be expanded fired and cooled.

There are quite numerous types of kilns, but recent technics
seem to prefer the system of kilns in series it allows a
better temperature control at the various f3ges of processing
an efficient heat recuperation and then on, an important
economy of energy.

Yo produce a kilogram of 1ightweight aggregate, it is
necessary to consume about a 1ittle less than 1 000 k/cal.
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3.3.1.6. - Economical data

It 1s not easy to fix the cost price of expanded clay
aggregates on their leaving the factory, because of
different economic backgrounds.

Some economic parameters are perfectly known, but others
have to be subjected to a GIK "BANAT" accurate survey ;
this , in particular, if the unit will be set up on the
IRENJANIN brick-works site, where supervision, extraction,
setting up, and energy (gas and power) problems, and so

on ...can be common to both manufactures, and where at

a first stage, new investments to be paid off are not to
be worried about.

A survey that has been conducted on several expanded clay
manufactors leads to the conclusion that the cost price
can be divided as follows :

. extraction ................ 20 7%
. productive manpower ....... 20 %
fuel L, 25 %
. POWer ... 5 7%
. consumable materials ...... 5%
. maintenance ............... 10 %

. general costs and others .. 15 %

100 %

We do know fuel, power and manpower costs in ZRENJANIN,
but 1t would be 11lusive to state an accurate price.

Upon rough analysis, the cost price of a cubic meter of
aggregates can be estimated at about 200 dinars, supposing
the unit be paid in 7 years.

It would be as well to compare the price of a 350 kg
cubic meter of implemented, heavy aggregate concrete with
that of lightweight aggregate concrete of same prize.

The material prices provided by “BANAT" let show that :

. 1 m3 of 350 kg PC 450 implemented concrete
COSES ...ttt ittt 1 350 dinars
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It s composed of :

. the Morava aggregates .............. 1 300 1.
. P.C.H. 850 cement .................. 350 kgs

Those material cost :

. aggregates ... ...ttt eniena 99 din/m3
B o - 1 1 968 din/kg

The Morava aggregates price indications are those of
unsorted material back to ZRENJANIN, they must be reprocessed
screened and stocked.
After processing its price is estimated at :

99 x 1,30 = 129 dinars/m3

Materials incidence being therefore of :

. aggregates .. 1 300 x 129 = 168 dinars
. cement ...... 350 x 0,68 = 238 dinars
406 dinars

The rest, that is :
1350 - 406 = 944 dinars

represents transport and handling, setting-up manpower
costs, general costs and profits.

In the case of 1ightweight aggregates, material incidence
would be :

. granulate ........... 0,800 x 200 = 160 dinars

csand L. 0,500 x 129 = 65 "

.cement ............... 350 x 0,68 = 238 "
463 dinars

Suppos ing we usid the Morava sand, whereas it seems probable
we would use Muzlja sand which only costs 27 dinars,

We can then notice that the price of a cubic meter of light-
weight aggregates concrete is higher up to :

463 - 406 = 57 dinars
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which means, it increased by :

. 57
—_— = 4’22 %
1 350

As previously said, this difference will be greatly
compensated by accomplished savings (see § 3.3.1.3.2
as our final balance shows a general saving of abou
4,50 % to 5 %.

The technology of the manufacturing unit has evidently

to be determined according to desired output, exact quality
of clay to be processed, resources of eventual adjuvants
and start and successive investments that can be made.

We believe that the basis of daily factory output should
be 1 000 m3 for investments profits to be satisfactory.

As there are 250 working days in Yugoslavia, we can schedule
that the unit will actually ooerate over 200 days, the

other 50 working days being dedicated to maintenance, repairs
and various breakdowns.

Annual output would then reach 200 000 m3, thus corresponding
to estimated needs, as in § 3.3.1.4,

GIK "BANAT" let us know of the chemical analysis of clays
from the "NEIMAR" brick-works and the MIHAJLOVO road
extractions.

Here are their respective compositions :

. AL 203 .......... NEIMAR 15,89 %  MIHAJLOVO 22,57 %
. 59 02 ..... senues " 55,92 % " 57,89 %
. Fe203 ........... " 7,56 % " 4,39 %
.Ca0 .........0, " 6,05 % " 5,83 %
. M0 ..... crseee " 3,26 % " 2,43 %

. So g eeeeereeeen " 0,41 % " 0,37 %
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) RN NEIMAR 0,02 % MIHAJLOVO -

. KZO .......... " - " 3,22 %
Naz 1 " - " 2,00 %
M0 ...l " - " 0,05 %
fFe O ..... veees " - " 1,72 %
T O2 .......... " - " 0,59 %
C 02 .......... " - " 2,97 7

Those analyses should be completed by mineralogical and
granulometrical ones.

To such extent, the qualities of amalysed clay seem to

suit expanded clay manufacturing, eventhough in both samples
the lime percentage is a little high (5,83 % to 6,05 %)

the superior limit generally admitted being from 4 % to

5 %.

It is our suggestion that a hand-working unit should be
scheduled to start off with, and then provided with auto-
mation systems, all this because the necessary tests and
running in, while perfecting it, can only operate by hand
and because of more reduced basic investment.

In a second phase then, automatic manufacturing would be
accomplished with the necessary dispositions to such
purpose yet scheduled from the start.

Scheduled investments, site, system of roads, construction
engineering and gas, power and water supplies excepted,

c:n be estimated during the first phase at about 40 000 000
dinars.

When starting with equipment and machinery manufacturing,
the second evolution phase will range from 400 000 dinars
to 1 000 000 dinars according to the degree of desired
automation.
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3.3.2. - Creation of a prefabrication factory

(

303-2.1- -

continuous assembly line of concrete components with
open system)

Indystrialization_and prefabrication

Our determination in this chapter is not to describe
the history of construction nor to explain by which
ways the technics, always progressing, have made the
industrial methodes applied for housing.

It's no more to expose the many processes of industria-
1ization and prefabrication, but to keep in good
attention on advantages and disadvantages and also on
the creative meaning which has to be the main care as
well in the research as in the realization, and take

in char?e all the obligations belonging to an
industrial process.

A - INDUSTRIALIZATION

If a 1ot of industries have been successfull in great
progress, particularly those last years, construction wes
not able to follow the development it researchs, because

it has to take in charge of natural paramaters, differents
kinds of needs, various psychological facts and the research
in architectural creation.

Industrialization of building meant that a determinal pro-
duct 1s made in a factory without knowing who will buy
it, where and why it will be used.

If this tendency may be agreed for some products such
as industrial buildings, rural plants, elements for
bridges, etc...., it might not be for framed construction.

It's why we think that in construction, industrialization

is more to use machines for almost all the operations, and
realize components, either in factory or on the work, and

it's what we call prefabrication.

B - PREFABRICATION

If 1t is impossible for abvious reasons, to industrialize
o
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whole a construction, ft is able to do it for the
elements composin? a building ; this industrialization
is called prefabrication.

That own can be realised either on the site or in
factory.

The own principle of the prefabrication 1s to divide
the building project in a certain number of elements,
to realise them, to transport them and to put them
together ; therefore {t's quite necessary to normalize,
to product series, the only technical and economic
base of an industrial production.

The dividing in elements can be operated by differents
ways °

- By dividing the traditional construction in usual
components, piles, beams, floors, breasts, etc....,
valuable for industrial buildings.

- By dividing each primary unit - bed-room, kitchen,
bath-room, etc...., that is the tridimensional
prefabrication.

- By dividing in flat and large size elements, the
constructions built by self supporting shells, or
tables or tunnels ; it's prefabrication in heavy

pannels.

Now, it is this last process which is the best corres-
ponding to industrial technics, economical imperatives
and architectural research.

In this system, a lot of processes exist in the world,
and those can be organized in two classes :

- first one is to produce a few number of fixed
eTements, just giving a narrow architectural
choice ; it is the “"closed prefabrication”.

- *%i siggag one is to use a plant allowing, with the
nes, to get large enough variations in
dimenstons and architectural appearance ; it is the
“open prefabrication".

But, of course, all these groccsses are limited by the
ways of production, according materials, transportation
ond 11fting possibilities on the site.

ol
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Without any anticipation on the further points, we will
analyse advantages and inconvenients of the heavy
prefabrication, technical and architectural problems.

a)Adventages and inconvenients

There are several kinds of advantages for heavy prefa-
brication :

- saving in qualified manpower by succession in a
factory of primary simple and repetitives operations.

- better working conditions, almost all the work being
realized in a factory far from weatherings.

- saving in materials and easier use of isolation or
coating materials which are too expensive in tradi-
tional building.

- easy and precise incorporation of completion equipments.

- saving in site engines (especially staging) and saving
unecessary expenses (casting wood, steels, etc..... ).

- completion at time by the able planified production
in a factory.

The main inconvenients are :

- The important investments to seattle the factory
and to adjust the organization of the combine with
new methods.

- The technical difficulties regarding occuracy of
manufacturing, working organization, perfection of
1ightworks ?jo!nts. coating, incorporations, etc...).

- The difficulties of transportation and 11fting of
finished components, heavy and weak at the same time,
with al1 the problems of repairs on the site.

b) Technical problems

The problems of fabrication are all of the same kind,
whatever the curried process, and have to be studied
not only deeply at first, but also be purchased according
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entrance on the market of new materials and whole the pro-
gress required by the ease.

The wain problems are regarding :

- the heat insulation and consequently elaboration of
differents kinds of walls : '

plain

many layers

with hollow bricks
with air matress
sandwichs

etc....

- the air and water lightness, consequently the problem
of joints.

- the condensation on the external walls, issued either
from surplus of mixing water, or from the atmosphere
of wet rooms (kitchens, bath-rooms).

- the protection against fire regulation of which is
nspcctin? to the fire-barrier, the stability of works
and material inflammability.

- the idea of acoustic confort which has to resolve
the problems of transmission of the aerial and impact
noises either from external, or neighbours, or
Vightwork instalments.

- the integration of completions :

heatin?

electricity

plumbery

Joinery

- cup-boards

etc... 1

- the stability of the constructions, the study of |
which seems complex because of the interdependance |
of the diverse c ts, but the experience of
which shows that the account simplifications allow to
surround the problem precisely.

- the durability of the construction and the facilities
of maintenance.

- then, the realization as well in a factory as on the
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site. This question requires the study of materials,
system of fabrication and transportation and
erection.

Concerning the materials, we have seen that G.1.K."BANAT®
has almost all the necessary lightwork materials,
but §s really dependant on extraction and transportac
tion of aggregats, the main base of a precasting plant
which has to be in the center of its activities, it
means ZRENJANIN.

That's why we think that a production of lightweight
aggregates mpanded clay) could be, in any point of
view, the adequate solution.

A prefabrication in 1ightweight aggregates would resolve
the problem of transportation and erection, regarding
the regular load per axle in Yugoslavia (10 T.) and the
existing 11ftingpossbilities.\e must remember that the
Tightweight concrete weighs 30 % less than the tradi-
tional concrete.

We will inquire about this important question in a
following chapter.

c) Architectural problems

Architectural creation connected to shop-fabricated
components sets a certain amount of very complex problems
as far as design is concerned.

We must say that historically, the first persons to
produce pre-cast components have been enthusiastic,
innovating manufacturers, but who didn't have the

least worry about architecture itself ; (to their

mind, shape being the "pure consequence" of the technique
or decoration that is plastered later). .

Consituted bodies in architecture have been sulky with
prefabrication for years (despised and refused it).

The prefabricated-housing markets and prefabrication
manufacturers to have lived in some conceptual self-
sufficiency to the detriment of the sene of synthesis
and architecture.

The excesses of some partisans of inward-looking systems
of prefabrication, for whom profit-making and economic

.
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criteria were the only factors of appreciation, provoked
: hc‘eﬂ;hy reaction from users and professionnal people
nvolved.

Nowadays, architecture in housing estates, built from
oytward-looking prefabricated systems of construction
s going through an uneasy adolescence since not very

long ago.

The conceptual effort and creativeness involved by some
geOple should bear fruit. Pluridisciplinary teamwork
ecomes compulsory. It's up to the architect thence to
assert his personality within it 1!

Imagination, the technological survey of the components'
shape, a very open conbinatory with the help of collective
effort should enable to progress in such direction.

To our mind, main efforts should be concentrated

for now on the richness of the combinatory, which would
thus leave it free to create very varied interior (cell)
and exterior (urban landscape) architectural spaces

on the one hand, and on the morphology of front-walls'
components both on ordinary and ground-floor on the other.

The_prefabrication factory

A - TYPE

We have analysed G.I.K. "BANAT" prospects as regards
both collective housing units and detached houses
under the angles of both quantity and output.

To meet these changing needs, we recommend setting
up a prefabrication unit comprising a continuous
production 1ine. This type of factory is well-proven
and ?Wes entire satisfaction from the standpoint of
quality of the products and min{imum requirements in
materfals and manpower.

We will now set forth its operation, performance,
possible extensions and the capital investment needed.

.
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B - OPERATION

Operation of such a factory is based on conventional

industrial production chains, viz., the element being pro-

cessed moves forward in front of the various working

stations, action being taken by operatives in the proper ,
manufacturing sequence.

This production chain is a circular platform conveyor,
the successive operations carried out on the platforms
being as follows :

a) One team prepares the moulds which are made up
of sides and cross-members (the profiles of which
match the joint surfaces both horizontally and
vertically) and a multiple-cavity undermould.

After checking and a ?lying mould-release oi! to
the mould, the travelling platform starts moving...

b) The platform comes in front of the team whose task
s to cast-in major {tems, i.e., door frames,
w:ndow. {ronwork, front-wall facing and thin concrete
slabs.

c) At the next working station, the heat-insulant,
welded meshwork and connection ends of concrete
reinforcements are positioned.

d) .... whereupon the team whose duty is to cast-in
secondary items, such as duct systems, possibly
an electrical heating lattice, service mains,
fnverted moulds and so on, comes into action.

¢) The next working station is that of the fimal
concreting, vibrating and smothing operations.

f) The platform then passes through a prewarming
tunnel-oven in which most of the excess water {s
eliminated.

g) Next, the element passes through a steam-curing
tunnel-kiln to give it the mechanical strength
needed for releasing it from the mould by tipping
it upright, and transporting it either tothe
building site or storage yard.

h) Though apparently different in conception, the
continuous and angled assembly 1ines have the same
fondamental principle, 211 the operations are running
in the same order ; Jjust the platforms handlh}g
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system is di fferent but anyway it’s able to consider
some modification.

Operation of the production 1ine is shown on diagram 2.

Of course, all these manufacturing cycles are programmed
and automated to avoid any chance of manual mishandling.

C - PERFORMANCE

Performance of this type of production line depends

on several parameters (according to the type of element
manufactured), e.g., facing, cross-wall or floor, and
on their inherent complexity.

As a rule, the facing panel is the longest to prepare
owing to the number of operations it requires :

surface finishing, thermal insulation, casting-in of uti-
1{4ties, door frames, electrical components, concrete
reinforcements and so on., and also to the need to proceed
with concreting in several stages.

However, we will tentatively quote average ratios for a
production 1ine making either facing panels, floors or
thin-concrete cross-walls.

Analysis of an up-to-date factory, operated by a prac-
tised staff, brings out the following data :

On the basis of a 3-room dwelling, with an effective
area of 66 m2, the covered area being 7.20x3.60 metres
such an analysis shows that the all-round mean effective
ares of the panels is 16.60 m2 and that the ratio :

panel surface ——- effective area = 3,40 metres.
The panel area required is therefore :

3.40x66 « 224 m,

their number being : 228 — 16.6 = 13.5

With 27 travelling platforms, the output Rer 8-hour
shift is : twenty-seven 16.6 m2 panels, that is 450 m2,
or 2 dwellings.

Working with 3 shifts, this would be :
3 x 450 m2 = 1.350 m2/day. /.
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Assuming, on this aforesaid basis, 250 working days,
the yearly output would be :

250 x 1.350 = 337,500 m2.

This is a minimum, as actually the factory operates )
over 250 days yearly. Furthermore, more than one panel

can be made at once on each platform within the limits

of its ares.

It seems therefore that an average of 350,000 m2 should
be cons{dered, that is :

350.000 — 224 = 1,562 dwellings/year.

The chart hereunder shows that, working with 3 shifts,
(3x8hr), the distribution of manpower and of the total
number of hours worked, those worked per square metre
of panel and per average 16.60 m2 panel.

NUMBER HOURS M2/ | HOURS PER
OPERATION WANPOMER | \oums | PANELS | PAWELS

Prefabrication 69 553 0.41 6.83
Workshop
reinforcement 22 176 0.13 2.17
Services 8 64 0.05 0.79
S/ TOTAL 9 792 0.59 9.77
Stokage and
loading 6 48 0.04 0.59
Repairs 7 56 0.04 0.69
Electric '
installation 5 40 0.03 0.49
Transportat fon
(average 40 km) 11 88 0.06 1.08
S/TOTAL 29 232 0.17 2.85

TOTAL 128 1024 0.76 12.62

Furthermore, the nnmr for maintenance of the plant
requires 10 hands 8 hours a day, that s, 80 hours, the
distribution of which, proportionately to the product,
amounts to :

. 0.06 hr/m2, that s, 1 hour/panel. R




114

D. EXTENSIONS

Therefore the capacity of a factory of this type could
approximate to 1500 dwellings per year ; it would be

feasible to increase its dimensions for a basic output )
of 2,000 dwellings by means of a greater number of plat-

forms and of work shifts and, also, by len?thening the
steam-curing tunnel-oven, the throughput time of which

is a fixed term.

However we do not think this would be the best way to

solve the problem as a fairly large additional capital

investment would be called for and, anyway, would not

:}low implementing a long-term program of 4,000 dwel-
ngs.

Another answer to this problem would consist 1n dou-
an? or tnbling the production line but this would
entall a similarly fncreased capital investment and,
apparently, setting up these 1ines on the present

ZRENJANIN site, with all the present conveniences de-
rived from the existing plant, would not be feasible.

Therefore, we submit a more evolutionary and economical
solution based on the following considerations :

. the precast elements for dwellings are of the three
following main types :

- facing slabs,
- cross-wall slabs,
- floor slabs.

We will not mention fundional elements such as stafr-
cases, duct systems and so on, which, anyway, are to
be prefabricated in a separate shop.

In relation with these slabs, a dwelling usuvally
consists of :

= 1/3 for front walls,
= 1/3 for cross walls,
= 1/3 for floors.

The "choice” elements being those for front walls,
require, ouing to appearance considerations, an exac-
ting surface finish and various items to be cast-in

and which can only be s hop-fabricated.
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Conversely, cross-wall and floor elements can be
precast separately in the shop or on site.

Cross-wall slabs only require casting-in of door
frames and some ductwork (for utilities and waste
drainage) since their surface finish is carried out
on-site -after erection.

It seems, therefore, that the "casting bed" system

will be capable in a first stage, to increase the
factory's output. Should only cross-wall slabs be
fabricated in these casting beds, the productive capacity
would increase by 50 %, that is 2250 dwellings per year.

If, on the other hand, floor slabs are pre-cast either in
the shop or in casting beds, the basic capacity is then
increased threefold, i.e. 4 500 dwellings/year.

This datum is slightly overestimated as the above-mention-
ned outputs are average, and it follows that the out-

put rate depends on the facing slabs, the preparation of
which 1s the longest.

Yet, 4 000 dwellings per year can reasonably be consi-
dered. We will now go into the fabricating method of
cross-walls and floors.

a) Cross-walls

The® can be made in "casting beds" in which they are
cast vertically.

Depending on their type, these casting beds can make
either 2 or several elements ( folded-plate system).

In many instances, it may be best to manufacture these
components on site, and, therefore, we recommend using
two elements casting beds for they are fairly easily
transportable and their number may be made to match the
output required.

Furthermore, in this way, the labour turnover permits
o carrying on, with no break, the work relating to
concrete reinforcement, concreting and mould release.

In addition, capital expenditure can be gradual and
suited to meet increasing requirements.
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b) Floors

As regards fabrication of floor components, we re-
coomend the two following systems ;

The first would consist, as for cross-wall components,
in making use of "casting beds" providing the same
ran?e of use, either in the shop, or on-site and en-
tailing the same expenditure.

The other, quite conventional, would consist in pre-
fabricating components in the shop on stationary
platforms. However, this process is more expensive
owing to the cost of the tipping platforms and the
drying equipment these require.

In no case, should such floors be made of efther 1ight-
weight or high-density prestressed concrete as the
cember of the slabs is not compatible with the accu-
racy required for horizontal joints.

E - HAULAGE EQUIPMENT

The shop- fabricated components must be taken away
asthey are made and carried either to the storage
yard, or directly on site.

The weight, size and brittiemess of the edges and
coatings of components require that the haulage
equipment be devised for the purpose.

The commonly-used method consists of using containers

made up with a U-shaped double-frame accomodatin?

2 or 3 components. This unit {is carried by a special

type semi-trailer which provides shockless transport

either to the storage yard or on-site and at the rate |
requi red.

The ¢ nents are pre-handled singly, either with |

a travelling bridge or a jib crane, to be efther
stored or assembled.

F - ASSEMBLING EQUIPHENT

The components are assembled on-site with a tower
crane,

.
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The rating of the latter, including a margin of
safety, must be adequate in order to serve the
whole building-site area.

The weight of the heavier components 1s {n the re-
gion of 10 or 7 tons when, respectively, made of
eavy and 1ight-weight concrete.

We consider that the minimum rating of the crane
should be 160 metric tons, but 200 metric tons would
be best to allow for the layout of buildings and re-
traction space needed in some instances.

Apart from this basic equipment, the assembling
process only requires small items such as adjustable
oblique-angled stays, stabilizing stands, and so
forth.

G - CAPITAL EXPENDITURE AND COST-EFFECTIVENESS

Stating the capital {nvestment required for such 8
prefabrication production line is not an easy metter
as it depends on the program to be achieved, quality
of products, and degree of automation required.

To take a decision, a comprehensive analysis of all
the parameters involved {s necessary.

We believe that prefabrication of dwellings can only
be considered with a production-unit with a yesrly
rated cepacity of 1,000 dwellings. The bresk-even
point, compared with traditional buildings betng, in
this instance, 800 dwellings.

Under present economic conditions {t may be estimeted
that a production-line with a capacity of 1500 dwel-
1ings/year, not including the cost of civil-enginee-
ring work, concrete-mixing plant, haulage and assem-
blig&)equipmnt. would cost from 35,000,000 to
60,000,000 dinars ex-works.

To form a correct estimate of cost-effectivemass,
should be added to the cost of labour for prefabri-
cation and transport, set forth in , the mean time
:::nt on both assewbling and finishing the structure!
shell, i.e., the latter being ready for the finishing
building-trades to com into action.

A




A team of 1) hands can, within 8 hours, assemble and
finish 500 m2 of panels.

The breakdown of the overall time thus spent {s as
follows ; taking in consideration an overvaluing
retio of theoretical notions in § "C" for "miscel-
leneous and unexpected" :

1.90hr/m2 of panels
say, 2.00hr/m2 ;

t.e., for a dwelling with an effective area of 66m2,
requiring & panel area of 224 m2 :

. 224 X 2 = 448 hours/dwelling
f.e.,
. 448 66 = 6.8 hr (appn)/m2 effective area

H - TRAINED PERSONNEL

Shap-prefabrication is somewhat peculiar {n many
sspects, and therefore we consider it essential that
the superviscry staff of the factory should be traf-
ned prior to launching into production.

In & factory of the type selected, this personnel
should be tratimed over a perfod of 4 to 5 months and
would include mainly :

-1. The Menager,

-2. The chief-mechanic,

-3. T™he foreman electricien,
-4, Two or three shift foremen,
-5. One ccst!n,-in electricion,
-6. One steel-Tixing foremen.

It will also be necessary that this personnel be
present and partake with erection and, in turn, be
supported by the trained personnel of the head-erec-
G:' “f:r several months after the factory s commis-
] .

Training of the design engineering staff (architects
ond neers) s doelt with elsewhere in this survey.

n/'
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I - IMPLANTATION

One of the suggested hypothesis considers the implan-
t:gon of the new heavy prefabrication unit on the
site.

The site, schemed on the map in annex, Yooked as the
rest, because ft could allow :

- storage and supply of 1ight aggregates by trucks

- storage of elements and inclusive equipment pre-
pared in the various close workshops (reinforce-
ment, formiorks, Vight work, ...)

- the easy conveyance of complementary heavy
aggregate concrete from the existing plant.

- storage along the river BEGEJ of the panels and
components able to be loaded by trucks or barges.
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3.3.3. - Reconversion and extension of fixed-station prefabrication
Shop for exceptional Units

In our description of the prefabrication plant (3.3.2)
it was stated that the latter would not be capable of
producing exceptional units, namely :

. Straight and winding staircases

. Ducts and staircase wells
. Miscellane ous vents,
. Balconies, loggias, window boxes and the like.

In 2.2.3 we recommended the installation of a prefabrication
hall in ZRENJANIN, to replace the present bare areas,

in order to meet the requirement for a semi-prefabricated
construction system (see 2.2.2.) :

The concurrent reorganization of the facilities at
BELA CRKVA strengthened this recommendation.

As soon as the prefabrication plant described under 3.3.2.
comes into operation, these facilities will no longer have
to produce parts of dwarf walls, facade panels and so on,
hence "BANAT" will then have available the required areas
for prefabricating exceptional components (e.ci;. staircases,
ventilation ducts etc ...) for the residential buildings at
the required rate.

There should be no problem in effecting this reconversion,
provided it has been programmed ahead.

It would be more reasonable to suggest that, depending on
the activity in other areas{ industry, office buildings,
public works, etc...) "BANAT' decide on enlarging these
halls. As regards their structure, we have already sug-
gested (see 2.2.2) a modular type of building.

The production of architectmic facade panels, at fixed
stations and in small runs of exceptional parts, should
not be neglected and will provide an additional source
of amortization of the fixed plant facilities.

There remains the question of where to develop the pre-
fabrication of exceptional parts : to give priority to
ZRENJANIN or to BELA CRKVA ?

The proposed cutting of a canal connecting the Danube with
the installations at BELA CRKVA, allowing for conve{ing
the prefabricated products of every kind by internal water-
wayélmuld undoubtedly reshuffie all the conditions of the
problem,

-/.
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3.3.4, - Organization and planning of transportation

This section also covers the erection of the infrastruc-
tures, finish of buildings and their approaches.

In conventional building the works supervisor, assisted
by the project manager, is liable for the entire operation
from site work to foundations, the buildings themselves,
connection to public utilities, and the installation of
the approaches.

To do this he has available the contractor's personnel,
that of the subcontractors or co-contractors, the equipment
placed at his disposal by the machine pool chief, and
materials for which he places orders with the purchasing
department.

For a structure of prefabricated components, the situation
cannot be the same since the sequencing of the operations
be?ins at the factory or factories, where the building trades
will already come into the picture, and will stop only

after erection on the site.

It is essential therefore that the factory manager takes
over the management of the sites, assisted of course

by the site supervisor and a staff overseeing production
planning, transports, erection and finish work.

However, adapting to local sofl conditions, the tradi-
tional foundations and structures, installing the mecha-
nical systems, conne.tions, and construction of appro-
aches will have to be performed by specialist teams,
whether of the contractor of the subcontractors, but all
under the authority of the works supervisor of the pre-
fabrication site.

Concerned here are either traditional works such as

general grading of the site, foundations, paving, etc...

or second-work finishes (see 2.2.5) site development etc...
of which the execution is site-related but of which

the precision of preparation is necessarily that of
prefabrication.

Since one advantage of prefabrication is to be able

to plan the works ahead (as described under 3.3.2,) it is
necessary that the entire operation be 1ikewise planned ;
and this requires that a single management shall oversee
that sequencing of the operations and that such services
as transport, handling, resupply, finish etc...

shall abide by the master timetable.
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It is mandatory therfore to create an or?anization and
planning team under the sole responsibility of the works
manager, this being the only method of achieving the
optimized sequencing of the operation.

The research and programming Section of the Marketing Division,
which was in charge of the l1oad plan of the 0.0.U.R. will have
to be merged with the special section of the division

1iable for that purpose.

3.3.5. - Instituting an open continuous prefabrication line for
Tightweight panels with ISOBETON Base

The technological updating imposed on the "BANAT" Combine
(cf 3.2.2), alongside with the necessity to diversify its
current and future output, emerges on the obligation to
manufacture 1ightweight panels of high thermal efficiency.
BANAT'S modest experiment with its containers paves the vay for
prospecting for novel materials in the way of lightweight
£i11 panels which by their intrinsic quality and advanced
technology will meet the problem in hand. In the spectrum of
prices covered by the assortment of existing prefabrication
systems, we believe that ISORETON 4s clearly ahead by its
competitiveness and reliability, and on this account
Justifies the proposal set forth below

ISOBETON is a composite material consisting of rigid
polyurethane with an aggregate fil1l. As against concrete
smude of aggregate + cement), in this case the aggregate
s replaced by expanded balls and the binder is replaced
by a synthetic foam with an isocyanate base, hence its
name.

. Composition : . Filler aggre?ate consisting of either :
- expanded glass, or
- expanded silicate, or
- expanded clay

Grain size 1 Specific weight

10 - 30 l 120 - 140 Kg/m3
. Polyurethane resin binder :
60 - 65 Kg/m3 ISOBETON
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. Physical characteristics :

1 - Specific weight 200 Kg/m3
2 - Heat insulation X = 0.47 kcal/h/m2/°C
3 - Compressive strength 8 - 10 kg/cm2
4 - Bending modulus ~ abt. 1300 kg/cm2
5 - Permeability to water
vapour <006 g/m2/h/mm HG
6 - Impermeability N1l capillarity

. Basic data on prefabrication of ISOBETON-based
€xternal walls

INDUSTRIALIZATION PROCESS :

CHARACTERISTICS

. Dimensiona) stability

Large panels 280 x 680 cm
;storey height , max. width
m. without joint)

100% factory finished Mounting rig

Packed tn shrunk polyethy-
lene film

Stringent tolerance
during manufacture

Solid, rigid units

no sealing cracks
Intimate bonding of compo-
nents obtained by injection

Cladding integral during fabrication - optionally,
external cladding reinforced with ?lass fibre for
direct coating on all facing materials.

1ightness reduced transport costs

reduced thickness l (e.q. one 100 m2 house
on a single truck)

External cladding may be of various ticknesses

7 - 25 cm.

. Physical properties of panels

For one external housing panel, typically :




- Thickness 8 cm : - 7 cm ISOBETON
- 1 cm Placoplatre

- Heat insulation coefficient : K = 0,55 kcal/h/m2/°C
- Fire performance :

1) Resistance to fire - Stable for 1/2 h., which be
improved by admixture of as-
bestos-cement.

2) Reaction to fire - Internal facing non-flammable

- External facing moderate-flam-
mable, conform n? with criteria
for 1 and 2 family housing
standards

(note : above standards comply with french regulations
on fire protection)

bearing ugacity ISOBETON walls may be considered
bearing walls over one storey (individual house GF+ 1
and containers).

. Typical applications of ISOBETON in housing and industry

Curtain walls - Collective buildings
EXTERNAL - Factory sidings

BUILDING Pane) walls - Collective buildings
- Individual houses
WALLS - Offices

- Bungalows, villas

Insulating panels - Factories - warehouses
ROOF I1NG for flat deck roofs- Residentfial
or sloped roofs - Housing

- Office

MISCELLANEOUS FACINGS : Asbestos-cement-wood - Lacquerned
sheeting - gypsum - waterproof
§itm - §4i8m coated stone -
plastic §itm - Lominateds -

COLD STORES Insulating walls of cold rooms

Refrigerated truck walls

Refrigerated wagon walls

MISCELLA-
- NEOUS Caravan walls and floors

- Containers




L] 125

MISCELLANEOUS FACING : Laminateds - stonewane-
Lacquened sheeting

A simple awning of about 5500 m2 covered area (incre-
asing to 7700 m2 if an extension is made for a second
press), comprising four main zones of activity as
follows (see plant plan and section, below).

1. preparation of parts to be fabricated
2. pressing and injection
3. mould striking, finishing and papkaging the units

4. Stora?e of raw materials used for panels
(1f plant makes individual houses, this operation
covers centralization and dispatching of all cens-
tituents used in the building, except of course
foondations, floor slabs constructed in situ).

After packin?. the components are dispatched straight
to the job sites, or are stored in the open.

1. PREPARATION ZONE

The components of the panels to be fabricated are as-
sembled on trays m. x 3 m., which is the size of the
press. Steel corner strips and anchoring frames are used
to make them to the desired.dimensions.

On these trays the plasterboard facings are laid out,
together with the wood or metal frames, doors, windows

and pipe and wiring ducts, if any. ISOBETON panels are then
filled with glass balls, expanded silicate or expanded

clay.

2. PRESS AND INJECTION ZONE

The heart of the plant consists of three machines of
which the dimensions condition the capacity.

- an elevator, known as "stacker/destacker"”, is instal-
led in a deep pit which feeds panels to be filled
and removes panels after filling.
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= & traverser (rehandling conveyor) handles two
stacks moving at the same time by means of self-
propelied 1ift trucks from the press to the
elevator,

- 8 shaping press size 7 x 3 metres, 11 panels high,
keeps the stack in place and clamps it together.
The clamping must resist the pressure of injection
occurring in the moulds during injection and up to
polymerization of the polyurethane foam ; it also
ensures flatness of the panels.

In an adjoining room, the two basic constituents are
stored, namely polyol and isocyanate.

Throughout this zone the room temperature should be
slightly over 20° C.

3. FINISH OF PANELS

On leaving the destacker the panels have their moulds
struck, are deburred and rehandled vertically over a
transfer rail track. They next pass in front of the
various working stations (for installing doors,
glazing, electrical fixtures and wiring, painting,
mllpaperin?. etc...) At the end, once completely equip-
ped with all fixtures and fitt'ln?s. they enter an
autoclave, for receiving a wrapping shrunk-on of
polyethylene film to protect the panels against

impact and weathering.

If intended for individual houses, transport to the
Job site is done in containers. These consist of fully
standardized assemblies of walls and framing, complete
with "technical” panel units.

Inside each oblong container mesuring about 8 m. long
by 2,50 m. wide x 3 m. high, the panels are stacked
including fagades, partitions, ceilings and all the
other components and fixtures (sanitary, boilers, etc).

4. STORES AND OFFICES ZONE

Together these account for 20% of the entire
plant's floor area.
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- Plant_copacity

The capacity dependson the press cycle which is 1' 30"
{i.e. 1 hour press pass + injection 15 " and transfer
15"). The press operates 5 to 6 times per shift of 8

hours (in actual fact the cycle corresponds to 5 pressings
of 7' 30" and 6 pressings per 9 hours'work). Hence the
minimum output per 8 hours/shift comes to :

5 pressings x 11 = 55 panels/hour
or 1in the production of individual houses :

55
——— = 3 average houses of 4-5 rooms

18,25

(in which the average number of panels per average house =
18,25),

or, annually :

55 x 220 = 12 100 panels/year.
The number of work/days per annum given above, namely
220, is a minimum assuming a high coefficient of contin-
gencies. In fact, the figure generally exceeds 250 work/
days annually.
From which we get :

12 100 large-size panels,

or 3 x 220 = 660 houses/year.

If the work is done in two shifts, one of 8 hours and the
other of, say, 8 1/2 hours, the output is improved as
follows :

546 = 11 pressings/day

11 pressings at 11 panels = 121 panels/day
i.e. 121

18,25

= 6,63 houses/day.

On a yearly basis, this comes to :
121 x 220 = 26 620 panels/year
or say 6,63 x 220 = approximatively 1 460 houses/year.
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In the event of an extension to the plant, which is
possible and relatively Tow-cost, by the addition of
another press, what will then be determinant on output
is the cycle of the stacker/destacker, which by itself
will be service the two presses.

Since it processes 1 stack (or 11 panels) per hour, the
output per shift comes to

8 x 11 = 88 panels/day.

88

——— = 4,82 average houses/day

18,25
or, annually :

88 x 220 = 19 360 large-size panels/year
or, house-wise :

4,82 x 220 = 1 060 houses/year.
Assuming two 8 hours shifts daily, we get :

16 x 11 = 176 panels/day
or 9,64 houses/day
or, annually :

176 x 220 = 38 720 large size panels/year

9,64 x 220 = 2 120 houses/year.
The plant's capacity may also be expressed in square
meters of panels per annum, which may have an absolutely
universal application, t.e. walls, "containers® curtain
walk, building facades, offices and other buifding
walls, industrial and agricultural buildings, etc...

With an average panel of 15 m2, the plant capacity
will be as follows :

. 1 press (1 shift gives 12 100 x 15 = 181 500 m2
) 2 shifts give 26 620 x 15 = 399 300 m2
. 2 presses( 1 shift gives 19 360 x 15 = 290 400 m2

) 2 shifts give 38 720 x 15 = 580 800 m2
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Estimated number of operatives per shift :

Fabrication shop + preparation : 38,5 persons
Finish shop + stores ........ 28,5 "
Loading and dispatching ...... 10 "

77  operatives

. Transport

In the production of individual houses, transport accounts
for 1 to 1,5 % of the overall cost per house.

. In-situ erection

This is done by a crew of 5 all-purpose workers per
house.

In France, the ratio of work/hours in the plant and on
the site 1s 15 : 25 francs.

Per individual house, the on-site labour required i1s one
month, during which a crane is used only one day (delivery
day) to ensure the erection.

. Capital outlay

A: present-day costs this will amount to about 60 000 000
diners.

Not included in the above price are :

. plant buildings,
. civil engineering
. roadways

. storage area

. parking lots

. and offices.

. Construction period
About 18 months after placing the order.




.130

3.3.5.3. - ]SOBETON and_the_ “BANAT" Combine

--------------

This proposal regarding isobeton is necessarily subsi-
diary to the preceding ones, namely that regarding the
basic output of the Combine, i.e. concrete and light-

weight concrete.

The exceptional interest of Isobeton 1ies in its comple-
mentar * W respect to s output ; as well as, o
course, 1ts complementarity in, say, the construction

of individual dwellings and the fabrication of
"containers".

By way of example, Isobeton panels could supplement and
reinforce, even diversify, the product range :

. Collective housing (fagades in general and specifi-
cally panels at backs of loggias, dwarf walls, curtain
walls,etc ....)

. Ancillary members e.g. fagades, heat insulation of of-
fices, school complexes, hospitals, etc ...

. Industrial and agricultural structures (sidings, roof
covering, insulating partitions of cold stores etc ...)

. Individual housing, in which the generalized or
partial application of Isobeton could be judicious
and profitable ; provided of course that typical pro-
jects are worked out beforehand including design and
alternative proposals covering basic individual houses
with GL + O and GF + 1.

. Bungalows : see week-end homes

. Jobsite sheds or modules for operators (#). These are
already fabricated (together with other materials,
see 1.2.2.3), as part of "BANAT's" output at the
current rate of 200 per year. It is intended in the
first place to meet the Combine's own needs ; but
it appears to be the sole producer of such modules
in Yugoslavia at the moment.

(n) It appears that these sheds are known, bx their
makers, quite improperly, as "containers™. It is
not proposed to use this designation here, in pre-
ference to which the term "modules” is used
(translator).
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! Thus "BANAT" could seek to cover the needs of the
national market, which solely for the building trade,
numbers some 25,000 workers (about 12 % of the total
labour force) working on job sites away from their
domicile ; and quite apart from jobsite office sheds
etc ...

| Plant location :

' Lolicall » the Isobeton plant should be located in the
' IRENJANIN ares.

3.3.6..- Constitution of Multi-Disp!inary "think tank"

, ' Given the changes called for in "BANAT" on account of
' the transformation takin? place in the market, and the
proposals made here involving the material facilities
. required for the industrial production of housing, it
{ is evidently necessary to forge an intellectual tool
) capable of directing such an operation. I% scope would
cover a very wide fleld :

. Architectural research and design

. Technology of construction systems
. Technology of the production of :

c nents

in-built fittings

erection

finish work
attachments

. Concrete specification of building programs to be
mode 1 12ed

. Potential for framed construction

The scope of such a "think tank" would have to cover the
development of prototypes up to decision-meking on produc-
tion cycles in the plant.

It is important to stress the multi disciplinary nature

of such a headquarters staff ... which may {f necessary

co-opt external counselling ... that stretches, all the

uu, from architectural conception and design, to all the
criteria and potential of the industrial facilities.

e
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Coherence in the process of elaboration calls for
collective working. The synthesis, group dynamics and
direction éf such a unit must be imparted by the mana-
gement, which will have the extremely complex task of
planning at long term its own creative activities.

One needs to be fully aware of the vital importance, for
the entire Combine, of the quality of the "product" tur-
ned out by this "think tank®. It encompasses the problem
of "good components” and “good models”.

The system production of framed construction focusses
the responsibility on certain operatives only in con-
trast to traditional building construction, which dilutes
the effects over a number of operatives.

This is why, if the Combine intends entering the field

of industrialization, its primary decision must be to
create such a multi-disciplinary "think tank®.

(EVELOPMENT STRATEGY OPTIONS

The proposals made above, which included considerations
on the location of the plant, are predicated on meeting
the overall demand for 2000 to 4000 dwelling units per
annum,

Internal rationale ... meaning technological optimiza-
tion ... leads quite naturally to recommend the adoption
of the following development strategy :

-phase 1-

Gradual sottin' up of a multi-disciplinary conceptual
headquarters ("think tank") around a basic core unit.
-phase 2-

Concurrent and joint installation of an expanded clay
groguction plant and the prefabrication plant at Z ENJANIN
us :

1 fixed-station s for exceptional components in either
Z FENJANIN or BELA CRKVA ;

o
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Tota) capacity of both plants to be based on the produc-
tion of 2000 dwelling units per annum.

-phase 3-

To cover the growin? capacity of the Combine and of the
diversification of its products :

. Installation of pre-production 1ine for 1ight weight
panels of Isobeton (1 press), in ZRENJANIN,

-phase 4-

Extension of heavy panels prefabrication plant, and
extension of fixed-station shop for exceptional com-
ponents/

-phase 5 -

Extension of Isobeton lightweight panels prefabrication
1ine (2 nd line)

Arising out of this strategy, the problem then is where
to locate the fixed-station shop for exceptional com-
ponents : should it be in ZRENJANIN or BELA CRKVA ; or
in both, in a proportion to be determined later ?

The decision will involve taking into consideration the
political striving after the possible dynamic growth

... Or not ... of BELA CRKVA, despite its eccentric nature;
and in this connection, too, the proposed construction

of the Danube canal will play a part.

But another potential strategy may be followed, in
order to cut down capital spendin? on phase 2, (the
costliest phase) by extending it in time.

In this case, the prefabrication plant would be instal-
led first, turning out conventional aggregate units,
p:nding the construction of the expanded clay fabrication
plant.

In such a case, there will be an additional item of
investment for an extra set of side cheeks for the
panels, amounting to about dinars 4.000.000 ; plus of
course the necessity for additional transport and mate
rials-hand"ng facilities, which will amount to 30 % more
than for handling expanded clay panels.

o
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The fixed-station shop for exceptional components
would be constructed simultaneously.

INDUSTRIAL AND AGRICULTURAL BUILDING AND INCORPORATION
OF TECHNOLOGY AND PRODUCTION EQUIPMENT BORROWED FROM THE
HOUSING SECTOR

A1l the proposals made above relate essentially to the
operation residential building sector. Clearly, a similar
{ntensive operation could be conducted in the sector of indus-
trial and agricultural building in the following speci fic
areas

. Use of the "Think Tank" approach in the design of
*models" of specialized building ;

. {nunsive and systemtic application of basic components
"' :

- normal concrete
- expanded clay concrete
- Isobeton.

. Use of excess plant capacity for the advance prefabri-
cation and in reserve storage of common parts, components
and units (possible "communalizing" of certain units).

. Use of advanced know-how developed for housing for
optimum rationalization of industrial and agricultural
buﬂdin? production, thereby enabling "BANAT" to tackle
the national market in the most favourable conditions.

o
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CONCLUSTION

. To keep in step with the profound transformations taking place
in the market for framed construction ... (mass housing and al}l
its appurtenances) ... the "BANAT" Combine must set itself an
amb{itious targ;t : 2000 dwelling units per annum in 1977 and
4000 for the 80s.

. It is an obligation for the Combine to undertake changes in the
concept of its role, in the technolo?y of its operations, and
in its production processes. It should aim to become a high-
technology industrial "constructor”.

. The medium and long term development strategy for "BANAT" for
which housing will become the major area of activity, rests
essentialy on three production facilities to be constructed :

- An expanded clay fabrication plant ; base material utilizing
the local riches of the soil (clay + natural gas),

- lant and a shop for fabricating concrete components (e.g. pa-
nels, beams, columns etc ...) which, then assembled together, will
form complete buildings,

- A lightweight panels prefabrication plant (with high heat insula-
ting ;im]:perties) based on Isobeton, an allpurpose construction
material.

. To conceive, manage and animate the industrial production of
residential buildings, it will be necessary for the "BANAT"
Combine to undergo organic mutations (among others, the creation
of a miti-discipline "think tank"). :

. The production of a?ricultural and industrial buildings will
benefit from the spin-off genented by the industrialization of
the housing sector and will open up new vistas ; the same also
holds for the potential foreign markets.

. The preparation of a development program scaled to the dimensions
of “BANAT" will call for a vast international and region2l coope-
ration. Its implemgntation will mobilize material and intellectual
means that should on no account be under-estimated.

. Lastly, compatibility with the daily operations of "BANAT" and
its current short-term program will be a constant preoccupation.
The qualitative approach thereto will be made via the inception
of modest increments in all fields of building.
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The "BANAT" Combine s composed of the following 0.0.u.n.*

"ORADJENJE®  ZREWIMNIN ("Worke® - word 4.ites, heavy works)
"NEIMAR® ZREWANIN  ("Butlder® - ceaamic products)
n.1.p.*° ZRENANIN  ("Aesembly. fixings end squipment®)

“TRGOVINA®  ZREWANIN ("Commerce® - purchaslng ecenter
(ot also sales of materlals md
general adminiytration)

“PROJEXTN] BIRO*
ZRENJANIN  ("Reseerch end Plenning Department®)

v

"EAYEINICK! mus;un ( dncluding
*Common effaire” -
Acsesrch and development, msaket
studlies, economlic and {imanclal
seavdees, general bus.ineds, or-
ganization and (nformation, legal
and self-government matters)

"SETONJERKA" BELA CRXVA (°Concrets mixer” - prefabrleation
and {mplementation)
“SLOUNAR®  BELA CRRVA ('Buvo; pit® - aggregate explol-

"RAD" BELA CRKVA ("wWork" - "classic” contractor)

"2 OKTOBAR"  BELA CRKVA
= JASENOYO ("2 Octoder® - ceramie products)

"URBARIZAN®  BELA CRKVA (“urbeniem® - but also develop-
ment dor construction sites, the
V.R.D. and adnindstration of
resddential bulldings)

Nesle onganizational of asssoclated Labor
Orlginal titte . "m: ACIJA UDRUZENOG RADA"

from which Ls derived the abbreviation "0.0.U,R."

e
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12.- OOUR "TRANSPORT®  DELA CRKVA (°"Trensport end mecheniocel
dovieen”)

13.- 0ovR “TaJemICNE sLulee"
BELA CRKVA ("Jetnt services®)

14.- OOUR "OBNOVA® s ("Reconstruction® - "elassle” '
contractor with rcsenrch and
planing offlce)
L 2t e e
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