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Explanatory notes 

The   following -ì.Ià>V<- / : 'ti \ ons have  boon used   in  this  report 

ATURBA      Ateliers d'Urbanisme et (i'Architecture 
French sub-contracting firm for the design of a new building system 

C IB Conseil International du Bâtiment 

COM Computer Output on Microfilm 

COMICS Component Management Information and Control System 

EDI' electronic data processing 

Ci IK ( jradjevinsko-industri ¡ski kombinat 
(building materials and component manufacturer and construction enterprice 

ICJV Institut za gradjevinarstvo SAI'V 
(building and civil engineering institute) 
duty station (in Subotica SAI'V) for l NIDO   experts 

IMS Institute of Management Science) of Novi Sad university in Subotica 

MIS management information system 

ribs new building system 

SAI'V Socijalisticka Autonomna Pokrajina Vojvodina 
(Socialistic autonomous province of Vojvodina) 
province in north-eastern Yugoslavia 

SFR.J Socijalisticka Federativna Republika   lugoslavija 
(Socialistic federal republic of Yugoslavia) 

SFB Sarriarbetskomittéii för Byggnadsfragor 
(Coordinating Comitce for Building Information, Sweden) 

I)IX Universal Decimal Classification 

Mention of  firm names   and  commercial  produ:tu  ioes   not   imply  the 

endorsement  of  the United  Nations   Industrial  Development   Organization  (UNIDO). 



SUMMARY 

A rough survey of the situ0tion of construction information in SAP 
Vojvodina, and particularly in IGV, showed - besides the general problem 
of language barriers, which might be approached by other projects - a 
number of local characteristics and shortcomings. 

The desirable organizational framework, already designed by a prm- 
Tious expert, should be implemented with special attention to the dynamic 
role of information flow. Furthermore, improvement of all kinds of in- 
formation and documentation methods and of the corresponding skills of the 
personnel will be a prerequisite  for a successful introduction of the new 
building system. 

On-the-job advice had been given for the organization of retrieval 
and exchange of scientific information, for building - design and project 
documentation, and for the pertinent methodology, including classifica- 
tion and codification. 

An outline of a feasibility study about a computerized management 
information and control system for the construction industry of 3AI Voj- 
vodina hai been drafted and, for its first step of realization, a >phase 
model project "COMICS". 

Study tours are suggested to upgrade professional knowledge of team 
members in the fields of industrialized building design and documentation. 
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V »raOPPCTICH 

1,1. Panerai Background 

The FìTO YMT Eeonoaio Darolopnont Plu of SFR Tugoalaria (1976- 
-I980) states under its Min objeotivsa an inorsaaa in roluae and ca- 
paoity of tho oonatruotion induetry by aore than 20 por oont, in or- 
dor to Boot tho doaand of 820 000 housing imita for thie pori od. 

Duo to a lack of 
. a Yugoslavian Modular Coordination standard and tho conooot of tni- 

fiod buildinga, * JV 

• apocialiiation of oonatruotion firaa and aanufaoturora of building 
aatoriala and ooapononta, and 

• «pMialiiation of building doaign and roaaaroh inatitutoa 
eonotruotion work« and aorviooa ooat vary aueh and laat rathor long. 

Tho Socialiotio Autonomous Prorinoo of Vojvodina (SAPV) with ita 
aeooloratad growth and ita far developed eonatruotion aoetor haa boon 
ohooaaa to experiment a ooaatruotion induatry development plan and ita 
organisational aot-up. 

1.2. Prelect Baokaround 

At the boginning 197^ UNDP initiatod tho projoot aaaiataaeo fron 
SIS truat funda (SIS/YUa/74/023 - titlad "Miaaion on Induatrialiaad 
Conetruction") whioh had boon executed by tha French firn "ATURBA" in 
tho oonatruotion ontorpriao QIK"Banat" in Zrenjanin. 

Tho final roport indioatoa that 0IK"Banat" will bo abla to copa 
with tho futuro doaanda of tho building ooaatruotion aarkot probidad 
that tho following propoaala will bo inpleeented: 
• A conceptual rooonaidoration of tho rola of QUCBanat" to become 

osaantially a builder. 
. Taohnologieal changes by uaing eoneroto and loightwoight ooncrete 

inataad of briok aaaenry. 
• Industrialisation of production and oonatruotion toohniquoa naklag 

larga tue of prefabricated ataadard ooapononta. 
Furthermore it waa auggaatad ta 
• install expanded clay productioa unita, 
. build-up a factory for atandardisad ooapononta, 
• constitute a aultidiaelplins study group for investigations on ar- 

chitectural doaign and roaaaroh on 
. tho technology of tao now building syst en, 
• tha technology of tho ooaponeat production, 
• tha apsoifieation of tha oonatruotion 

V TZtiXl^¿Z*!!!***1.***"1* of *•"•******* «iwrt of UNIDO 
(DP/Yua/76/OOVll-Ol) and tha projoot docunoat (»Aua/tf/oo •ad tha projoot docuaant (»/ïUa/76/OOl/B). 



Tha and for further atudiaa had baan strassad and a* a final 
raoonawndation tha installation of a sultidisciplina ooneaptual rrouc 
haa b«an propoaad. y 

Tha construction ooabina QIK"Banat" in Zranjanin had baan ohooaan 
to taat tha saw building systaa on ito construction altas. Tha building 
and ciTil tnginaaring inotituta IQV in Subotica - tha aost potantial 
and raaaarch-basad daaign instituta in SAP Vojvodina - has baan salactad 
to ba tha coordinating body for tha procass of industrialization of tha 
construction industry in SAPV, baing backad-up by naw construotion ra- 
aaarch taasa and by naw laboratory aquipaants for building aatariala and 
ooaponanta taating. 

1.3»    Official Arrangasante 

mm     ** 8U0h * 8ltuatlon th« Oovarnaant of sra YugoalaTia togather with 
UNDP praparad a prograa for tha improvaaant of tha construction industry. 
It had baan pointad out in datail in tha Projact Doouaant (DP/YUG/76/001/B) 
titlad "Induetrialisation of tha Construction Saetor in SAP Vojvodina" 
which was officially approvad by tha Yugoslavian Oovarnaant, UNIDO and 
UNDP on 9 Maroh 1977. 

It was agraad that tha projact ahould last 3 yaars, starting fro« 
January 1977. Tha Yugoslavian oountarpart and Govarnaant Iaplaaanting 
Aganoy was IOV (tha Building and Civil Engineering Inatituta of SAP Voi- 
vodina) in Subotica. J 

It waa dacidad to organi sa the projaot on tha basis of axisting 
infraatruotura of Vojvodina, baaidas aarving as a pilot projact for simi- 
lar davalopaanta of tha construction aaotor in othar ragions of Yugosla- 
via. ^ 

I.**.    Contributions 

Tha UNDP contribution budgat totals US $ 5oo.ooo.- in mora or lass 
äqual distribution to tha yaars 1977/78/79. 

Tha aovaraaant o on tribution budgat inaladas 
ND >fo58 658 for 1977, ND 6,533 823 for 1978, , . 
ND 9,777 519 for 1979 with a total of ND 19,37o 000 ', appro*, tha half 
of it for projact parsosnal. 

1.5.    ObJaatlvaa 

Tha projaot astabliahas thraa sajor lone-ton objaetivast 
(1)     Tha introduction of a now building aystaa basad on nodular ooordi- 

nation, typifiad aohaaaa of dwallingja and standardixad prafabri- 
oatad ooaponanta. 

/ Tha prassnt axohanga rata is - 1 US ß .       ¿8,30 NO, 



(?)   The extension of the produotion capacities of the building in- 
dustry through modernisation, speciali cation and concentra- 
tion of production, and through the installation of ne« in- 
dustriali sed units with the application of up-to-date techno- 
logy. 

(3)   The introduction of new building Materials, components and con- 
struction techniques through strengthening the existing re- 
search units and establishing new ti 

The immediate objective of the project - the industrialisation 
of the construction and building materials industrie« in Vojvodina - 
has to be achieved by the following sub-objectives: 
(1) Preparation of a complete teohnical-technologioal and archi- 

tectural study which will define a nodular system of building 
construction using the components industrially produced in the 
faotorles of the new building system. 

(2) Strengthening and improving the Building and Cirll engineering 
Institute (IQV) in Subotioa to provide direct consultancy ser- 
vices to the construction industry, particularly in introducing 
industrialised methods, new materials and components into the 
construction process. 
The main emphasis of the work plan has been placed on the prac- 

tical Implementation of the new building system. 

1.6. Expert Hissions and Tasks 

The fiî-st of the immediate objectives has been commissioned by 
UNIDO to be elaborated in accordance with particular "Substantive 
Terms of Reference" (of 21 Febr. 1977) by the French subcontracting 
firm ATURBA with participation of local specialists. 

To meet the second one, a particular programs« of the assistan- 
ce of UNIDO consultants to the national project management has been 
organised. 

An expert in industrialised construction, Mr.J.W.Kapalskl, was 
deputed by UMIDO to Subot loa fer a 5 months mission In February 1978. 
He designed a new functional scheme for IQV, gave advioe in design 
methodology, prepared specifications for additional design equipment 
and a training programmi for local specialists. 

According to the output specification U.E. 13 ef the project do- 
cument the writer was fielded by UNIDO to Subotioa la summer 19?8 
in order to advise la the organisation of a mederà system of on 
tion information. 

Two further experta - in construction physios and in building 
materials for préfabrication - are expected to be in Subotioa la the 

1 
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ACTIVITIES 

2.1. Activities of the First Phase 

la order to sake efficient UM of the two-month duration of the 
mission, it was divided into two phases of two and six vesica, res- 
pectively. The first phase of two weeks in June/July I978 was used 
to sake a general surrey of the infornati on problem in the construc- 
tion sector in Vojvodina, with partioular attention to the needs of 
the Building and Civil Engine »ring Institute in Subotica (1GV) in 
its development process towards a nucleus of information handling 
for industrialised construction.  A set of questionnaires w*s    pre- 
pared and distributed to tht sain departments of IGV, asking for de- 
tained information procens, in order to provide a valuable basis 
for consultancy in the second phase. 

From discussions with counterpart personnel it turned out that 
IQV is right in the middle of a aanifold development and evolution 
process, particularly «s regards the information problem. Thus, as 
an outooae of these investigations, the writer oould - at the end 
of the first phase - present a detail   ¡    list of tasks 
which he oonsiderod to be useful for further development and whioh 
he offered to perform during the second phase of his mission, if de- 
sired by the counterpart. 

'¿.¿. Aoitivitiee of the Second Phase 

On the basis of a deeper understanding of the situation the 
writer presented his ideas and models for a solution of some of the 
indicated problems and for a general improvement of the information 
flow at IGV, when ho returned to Subetica to the six weeks lasting 
seoond phase of his mission in September/October 1978. 

In general, he showed alternative ways of tackling the problems, 
and by moans of consecutive dismussions with experienced and compe- 
tent counterpart personnel and in olose cooperation with them feasible 
and reasonable solutions had been elaborated as far as possible. 

Close oooperation has also prevailed in the drafting of a sche- 
matic model of a computerised informatica and oontrol system for the 
management of production, distribution and use of components of the 
new bulinino; system. Guidelines for further invest igst ions and stu- 
dies on this subject had been giren in the form of checklists and 

Visits to the oospoment préfabrication plant of GDCBanat" in 
Zranjaaia - the future manufacturar of the new building system 
neat« - gmvo complementary insight into the oomplex situation' *• 

well am ossami uns for dismussions on the findings obtained so far. 

3/      See  the expert's   interim report,   "Detailed   list of   tasks and 
quost lonnaires" dated   6 July  197">. 
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nappes 

3.1.     SUt— of ti» Proioot 

In «eneral  <1   can be maintained that the statoB of the project 
• ioes not   differ rauch  from  that described  in the terminal report  of 
UNIDO-rapart J.V.Kapalaki. SOM facta, hoMW, «hlca affoot tao Job 
of tho writer, aaoald W aoationod ia tha followlag. 

3.1.1. Qraaniaaticaal stractara 

Aa much  time did  not   elapse  since J.H.   Kapalski  proposed 
in hi« roport to aat up a now argani aat 1 wil aaaaaat of MV, th* ia- 
atituto raaa ita daily baaiaooa ia tao traili ti aaal atiaulato . Novo- 
ovar, a «romp of apaolallata froa Idf aad 0UPBaaatN foraiag a 0HIDO- 
group to aappart tat projoot ia «till «aitiag for a oaaploto aot of 
dooiawnta of tao ATURBA - projoet ooamoaaat. Tliaaulilli thoy do aot 
jot inrolvo thoaaalfaa ia ayatoa raaaaroh aad ovoolopaaat, and da* to 
thtir high oaalifioatioao, thoy aro fairly aagagod with tao oarroat 

Tho paadtioa of IOV porooaaol vítala aaltipartito working 
groupa ahoald bo ihraagthoaod by including thaa iato tao follo—hip 
!• ngyaaao aad aainllng atady toara for apgr artlag thair profoaaioaal 
aldilà. 

3*1.2. Stata» of ATÜHBA ombooatraot 

la addition to "Phaao I llaal aapart", a ooapoaoat oatalogat 
for tho BOW baildiag ayatoa waa doUrorod by ATVBA, jaat at tao aa- 
ginaiag of tao aiaaioa of tho vritor. Haltbar a catalog» of joiata 
and iatorfaooa to aaaayotoaa aar a aot of «arkiag ili—lago for a pi- 
lot projoot - a aodol baildiag with 2oo daalliag aalto «aa 
had arrirod dariag tho tiao of too 

ovalaatioa of tho praaoat afODM aooaaoata tao 
writer rally agroM with tho aolootod aaltlaadaloa ami tao ooaoopt 
of Joint profilos, hat ia rathor approaoaaivo far ti» largo «aaatity 
of difforoat «all «oapoaoata aad whathar cha pi ill ¡aa of aoaad roror- 
boratloa aad taoraal iaartia oaa ho aolvod ay am adirante doodga of 
tho iatorior aarfaaa layara. 

Tho amia prorogai ai to for tho 
_ aant, baildiag doodga aad iaforaatioa 

ltaalf arrived; in Subotiea at tha aad of tao 
lloo/ll ooonta aaoag tao appor alddlaalaaa < 
ia tho ooailgoratioa iaatallad ia tha looal 
aonro aa a aaltiparu—a tool for 



The available sat of software packages, of coursa, neads ma- 
jor andaavoura in development work in ordar to adapt it to tha in- 
tandad fields of application. This particularly concerna tha usa 
of EDP in building design and component management,, 

Not at least due to tha faot that the computer center is 
being installed outside the premises of IGV, its engineers are less 
skilled in computer application and did not participate at software 
development work up to now. 

3.2.  The Information System 

3*2.1. Major Différences to Conditions in Western Europe 

A comparison of the information system prevailing in the 
building planning and construction sector in Vojvodina with those 
established in Western European countries shows a set of differences 
of the following nature: 

. 1 The participants of the building process are grouped to 
few, but big enterprises with the well separated functions: 
developing and investing, planning, production, con - 
struction. 

. 2 In general, planning is distinctly separated from pro- 
duction and construction; onoe that the planning phase of 
a project is completed, tha project documenta and the 
role of supervision of construction goes to a special in- 
stitution which may be identical with the planning body 
or not; members of the planning team are much less engaged 
in the construction process as in other countries where part 
of the design work is don*» during and interfering with the 
construction phase. 

Thus, the information system is less complex; a good deal 
of exchange of building information takes place within the 
design institute itself; external information flow between 
differnnt participants is sore concentrated. 

• 3 The quantity surveyor plays a minor role: cost estimating 
and the pertinent quantity surveying is dona by tha design 
institute, oost control and settlement is executed by the 
contractor's office. 

• 4 As the construction works ara more or lese guided in one 
eoastruction enterprise, the tendering process is simpler; 
therefore it is intelligible that standardised spécifica- 
tion text is not applied; likewise there is only a small"" 
motive for computerisation in this field. 

. 5 The oenoept ef functional performance specification, on the 
other hand, appears not to be used in Vojvodina aSTwellt 
with regar« ta the trend towards open industrialised build- 
ing systems aa introduction of this methodical aid is fairly 
advantage«*, as it allows to the competitors to offer an 
optimal saint ion to a building task by taking into account 
their own technological intensity ^s well as adequate and 
available resources„ 



3.2<.¿. A General Hindrance a The Language Barrier 

In exchanging information, the use of a eoamon language is a 
dominant  factor. And in thia case there was found a considerable and 
multiple shortcoming. 

.  1 For an notive participation in international exchange of 
information, a working knowledge of English turna out to 
be a muât«  Endeavours in this field will contributa to 
make advantage of technical literature, symposia and work- 
ing groups, as well aa to the use of the most developped 
reference services. 

• ' ;   •   .' 't •       >' .;•••: mi ;  •        "i ;       • 'j . :     .'l'i  ' i   i    •*' ...i 

'"•' '      • • •'      '    i '"   '•'• I   l   ' 1    t    'lib 1 ']:'[' --.J.;    -   r-_   ••.        : 'í.-'y- •••••;• <• 

'<•      '••"    '•      I ;i rf • rv; . h;1;   la,i,.-p i.>^  ,   .v i.'i.--      ! ;••: 

*'    <•   ' ' "•' r.a •••..;    .<;'   .; ' i "Ut , ;  .       -ui.l   uii«; un». :•, i,. ••     > i •;,,,.,    .   i   i; 

i;'        ••'    •"•      '''!'•    '>'•'     ;.-t'i".rli.   ,'ii.:    i'j-,/:!    .'!. 1 -4.1..-";. i-.-T'      '"i      •• .   . 

•'•• '      ' ' "     "    '   • '      ; ¡i'"'-'     ; .•    '1    .:•     ,*i- \<   • i   .: ..I-VJL."       .a'-   . . 

''••''•      .ll.i    <"ll ' 'tei;,     .!•   :':.)-  :," .. ,,•    •    l.v-i.     • ;,'  ,   . 

And even at a smaller scale, as regards the industrializa- 
tion of the construction sector in Vojvodina, there might 
arise a further language barrier with the introduction of 
computerization: the e labourât ion and development of a so- 
oalled building lanreiap - comparable with the German 
"Sprache des Bauwesens" - should enable all qualified par- 
ticipants in the building field: engineers, architects, 
economists,  surveyors, as well an planners and investors, 
to make efficient use cf oomputers and connected equipment 
without deep I into strange and misleading pro- 
gramming languages. It is obvious that it should be estab- 
lished in such a linguistic  form that as many 

3.3«      IgV and ite situation 

In addition to the comprehensive description provided by the 
port of J.W.Kapalaki there will be given some comments on the situation 
at IGV as it has been seleoted to be the implementing agency for the 
project in discussion. 

3.3.1. The Organisational Structure of IQV 

As previously already stated, the propeeed new organisational 
scheme has not yet been brought to reality. This fact might be used 
in a favourable way, guided by the following considerations: Informa- 
tion is not a task as any other task;  the function of an information 
e laboura ting and processing section is to •  ooemunioatien between 
the various departments of an institution and its external counterparts 
and partners; it has to play a rather dynamic role in the total process. 
As a consequence it should keep olose relationship to all departments 
and sections envolved, particularly to the management group; and to 
make it sure, why not organice e part-time participation of members of 
the specialized  branches  in the information and documentation work? 



Quite a number of misunderstandings could be cleared away if planners 
and scientists would cooperate in information and documentation work 
under the guidance of an intelligent information officer. 

3*3.?.  The Personnel of IGV 

There can be found high qualified personnel, well skilled in 
its professional duties. Post-graduate courses with remarkable curri- 
cula,  provided by Belgrade's Technical University, are attended by 
younger collegues of IGV, which in most cases supports these efforts 
by special grants. 

Nevertheless, some international experience might be fairly re- 
commendable to members of the institute. The predominant role of IGV 
in the UNIDO project for industrialization of construction should be 
paid attention by sending qualified (in profession as well as in lan- 
guage) personnel to studytours and to include some of them in the 
fellowship programme. This particularly concerns members of the design 
department (industrialized construction department according to the 
report of J.W.Kapalski) and of the information unit (information ela- 
bouretion section or library, respectively). 

As regards the personne]   for executing the increasing amount of 
information and documentation services, there might be followed two 
ways:   the first one in described in the preceding chapter - the part- 
time collaboration of members of all engaged and interested depart- 
ments;  the second would be to expand the general information unit by 
supplying it with one or two assistent documentaliste (with seconda- 
ry school qualification); they should perform all the pile of ordina- 
ry information works and thus allow the head of that unit to keep 
closer contact wi»-h the contacted sections and their information needs. 

Although there is still little knowledge of design software and 
small experience in EDP at IGV s members, there is a great hope that 
tn« situation will change as soon as one of the terminals will be in- 
stalled within its premises. At that time directions for a step-by- 
etep introduction of computerization into the relevant fields of IGV 
tasks should be at hand. 

3.3.3.  The Premises of IGV 

Due to a rapid growth of IGV's turnover in planning, material 
testing and scientific research, the present premises at put Moshe 
Pi Jade in Subotica are rather insufficient. Moreover, an extension of 
the buildings towards the existing free space seems to result in an 
unlucky compromise.  At least the design department, or industrialized 
construction department respectively, should be given a new home, in 
order to fit the lay-out of the rooms to a well organized scheme of 
sections and functions. 

When developing the lay-out of new premiate, the design should 
provide a fairly balanced scheme respecting information and documen- 
tation, in other words: 
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• a balance between community and privacy: a common room for 
each section with more or less visual and acoustic screening 
of the place of work of each member of the group, providing 
them to personally design their environment; 

• a balance between central and decentral Btorage of information: 
central to each section there should be made available and 
easily accensable a central documentation comprising a complete 
set of all documents necessary for the work of the group;  in 
addition to this, each collaborator should have those few do- 
cuments directly at hand which he makes use of in every day 
business ; 

• a balance between overdoing and underdoing as regards the 
technical equipment :  it will help to perform professional 
tasks with success in reasornble time and with moderate exer- 
tion and not be a burden; in this sense an intelligible re- 
prographic equipment and handy files will rather support work 
than sophisticated microfilm and KÛP-technology. 

3*3.^. The  Information System at  IGV's Library 

Wall-cupboards in a general meeting room of 21 m2 floor area 
contain a collection of approx.  2ooo books, an increasing number of vo- 
lumes of more than l6o periodicals, a large quantity of standrads, so- 
me catalogues, records,  tapes, etc, 9 editions of reference bulletins 
and a UDC-classified file with more than 5ooo entries. 

At present most of the standards and about half of the books and 
periodical numbers are placed outside the library to be at hand to en- 
gineers and technicians of IGV.  Nevertheless,   the present accommodation 
of the library is insufficient in relation to its services, and in the 
near future there will be not even enough space for storage. 

The UDC-system is used for filing reference cards taken from 
Yugoslavian reference bulletins, and for classification of the books 
of IGV in the title file« A coincidence card reference catalogue of 
Geodex International is held for the subject Geomechanics. For the great 
amount of periodicals a special  file is run indicating the present lo- 
cation of any number. 

Whereas searching for a book is a daily task, searching for ar- 
ticles in periodicals and for references takes place approximately once 
a week. It is understandable that most of the inquiries come from the 
Hydrotechnical Department which carries out a number of difficult pro- 
jects. 

The two librarians, however, spend approx. half of their time 
with translation work, particularly from English and German originals. 
The rest goes to filing, searching, registering, lending, classifying 
and ordering activities, ranked by consumed time. 

There is an outlook towards a cooperation with other libraries 
in Subotica, especially with that at the Faculty of Engineering of 
Novi Sad University. Further steps in this directions might be taken 
when the IGV will move to new premises closer to the  faculty. 



There is a general feeling of lack of communication with other 
institutes in the country and with similar institutes abroad. Besides 
that, IGV is not member within CIB, an international association of 
building research institutes,  and therefore does not  use its channels 
of information flow. 

3.3.5. The Information System at IGV's Design Office 

In four main divisions (architectural,  structural,  electrical, 
mechanical and environmental)  approx.  3o engineers with university 
diploma,  2o plain engineers and 45 technicians produce an output of 
7ooo ra2 drawings/year.  with an average number of 8 copies/original. 
All drawings are entire ink drawings. 

Each drawing is classified by a lo-digit code  indicating the 
the project number'3),   the main part of the project   (1),  the respon- 
sible department(l) and section(l) within IGV,  the  project phase(l), 
the type of the drawing(l), ard a running number within the previous 
class (2 digits). Supplementary documents bear the  project number and 
a page number. 

Cat dogues and pamphlets of building products and commodities 
are kopt  in cupboards without any deeper cla^sifi c~* ion. No codèfi- 
Cation like CfB is in use at the product files.  Eacn of the four di- 
visions keeps its own collection. 

here is a distinct   ¿ntei'ßi of the architectural  design section 
for an intelligible classification of the product  file, and even more 
for a handy file of building design examples.  The main demand, however, 
was expressed for a methodical a ivice for easy retrieval of particular 
documente of former projects of IGV, as well as to keep the general 
project documentation in good order as to make advantageous use of 
existing details of building construction in current design works. 
Tnis Project file should, if possible, be realized without using the 
microfilm technology. 

3»3»6. The Information Equipment at IGV 

At present, project documentation suffers much from the fact 
that hudge quantities of drawings, lists and specifications are produ- 
ced and stored on a narrow space and are hard to retrieve. The intro- 
duction of microfilm technology seems to be obvious,  besides the fact 
that it might be useful  for the reduction of bulky computer outputs 
of the planned "Component Management Information and Control Syst'**" 
to be installed at IGV  for the new building system. 

An alternative method of project documents filing and retrieval 
could, indeed, be developed by making use of standardized drawing forms 
and a copying apparatus which allows to redu. «¡ Ai- r\ze drawings 
(wcy^ mm) to half-scale A 3 - size pri>  r ; ys nun). The reduction 
factor of 1 : 2 still allows excellent rendi ig of the half-scale prints 
if the drawing techniques of microfilm technology will be used here,too, 
A 3 - size project documentation files (or A ^ - size, if the larger 
prints are once folded  to A k) can easily be stored  in existing cup- 
boards and handled on the desk during design work. 
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If an extended project document code is used - as e.g. used in 
the Cl/^fB and in the BRiy^fB classification system - documente of 
former projects could be collected to desimi manuals far special in- 
terests, e.g. by filing an additional copy of all window details in a 
"vindawM-folder. 

Moreover, there are several long-term advantages  from this me- 
dium size documentation system: drawer boxes are only needed for the 
original drawings of current projects, drawings of finished projects can 
be collected in tube batteries. Other participants in the project can 
more easily be supplied with copies for their information. The catalogue 
of standard components and  standard details for the new building ByBtem 
could  be draughted in more  precision at double-scale and handled conve- 
niently in book-ßize. 

rho product  file a G well as the design examples  file nee I a ran- 
dom access storage system wit:   easy compilation of documents of diffe- 
rent oize and stiffness what  could be best provided by a suspended fol- 
ders registry (four rows of  telescope frames from bottom up to eye-hight) 
supplemented by three upper shelves. 

3.^.      Advice Provided and Achievements 

during the stay at. 1GV in Subotica, the writer had the opportu- 
nity to give some on-the-job advice and to attend to the realization 
of nome of his recommendations: 

. A basis for a product file and a file of design examples was 
set up as a tool for the design purposes as well as for the 
building system development work to come. 

. Reference files in  the central library had been given a founda- 
tion by the introduction of the method of concept coordination 
in connection with the compilation of a set of key-words fit- 
ting to the institute's information needs. 

. A feasibility study  for a computerized component management 
information and control system had been outlined in close co- 
operation with counterpart personnel or *he university insti- 
tute for management  sciences. 



RECOKKùNDATK'NS 

^,1 Orfani national Structure 

(1) For a successful realization of the project the cooperation of the 
main contributors (IGV, GIK Banat,  IMS) has to be intensified to- 
wards joint effortc. in analyzing the information system of the 
construction industry in oA*   Vojvodina (cf. app.  lo),  in the appli- 
cation and further development of the new building system (cf,   t» t.  x   . 
and in improving the drawing and documentation techniques  (cf.   J.   .• x   : 
'/I and   •/!"!). 

(?)  The organizations]   structure of IGV  itself ahould be  reorsani?,e<i 
according to the scheme recommended  by UiJJO-expert  J..<.Kapalski, 
at whi;h  particular attention «houid  be p<iye 1   to  a  qufi1 Ified system 
research team,  who .e member« r.houl 1  posons or acquire at.  the 
earliest  possible an  outstanding knowledr** o^ up-to-date building 
system design and documentation,  or  else *.;ey  and   1 JV would  fail 
to remain an equivalent partner  in the mult idi6cipl ine ;"Toup. 
Further study tour« and  fellowships .shoul i  primarily  be awarded 
to this team. 

(3) The dynamic role  of comrrunic-i'-ion should be taken  into considera- 
tion when setting up the new organization of  1'iV -  one of the meanr; 
mifht be a regular part-time collaboration of Huilding design pro- 
fessionals in the various documentation taskr> - as well  as in the 
adaptation of the existing premises or in the lay-out design of 
new ones: a reasonable vialan-e  between community and  privacy, bet- 
ween central and decentrai sto-age of documents an i  in the choice 
of technical equipment  shoul     ne  taken into consideration. 

k,2 Building Design and  t^ocumentation 

(k) As a prerequisite for systematic building design and further in- 
vestigations of building systems, the design departments have to 
collect and systemize a multi-facetted documentation, covering: 

. the new building system catalogue 

. a general documentation of building materials and products 
• a compilation of exemplary building designs 
• an easy accessable documentation of IGV's own projects 

(5) For classification and codification in this field the interna- 
tionally used SfB-System is recommended in its German version 
(BRD/SfB). The main chapters, lists and registers of R.Piel's 
book (cf. literature) should be translated into Serbocroatic 
to make best use of the comprehensive possibilities of the system 
in the various fields of application (cf. also    UJ¿. x  VI    tui     our     ), 

(6) Product inforr.ation material should be ordered in duplicate in or- 
der to have a complete set in a central file besides those distri- 
buted copies which the members of the design teams have to have 
ready at hand at their desks for daily work. A circular letter to 
manufacturers and suppliers and the mediation of building products 
information services may facilitate the collection work. The tables 
1,?,^ of BRD/SfB should be used  for classification and codification. 



(7) A compilation of design examples, methods and solutions to design 
problems should be gathered from periodicals and reports. Besides 
the possibility of making use of a new copying machine,  it is 
recommended to tear the periodicals after their regular circula- 
tion into pieces, and to file only those articles for which a 
particular interest had been expressed on a circulation label by 
staff members during circulation of the journals. The use of 
table 0 of BHD/SfB is recommended, eventually supplemented by 
the other tables (1,2,3,4). 

(8) As a reasonable alternative to microfilm-technology it is suggested 
to make use of modern copying equipment in a half-scale documenta- 
tion.  All documents of the new building system and of any building 
project should be reduced in scale by copying so that they can be 
collected in a A k - size folder without  folding in the vertical 
(Cf.   :,.<:•,• '! í ;.. 

(9) A copying machine han to be ordered, which permits scale reduction 
to A 3 or A 4 - aiae copies on standard papers from originals up 
to   A  1   -   size.   (cf.    uiri"*    ,: ;. ,V.-   r-.^w ;:••    •!••• < '• \¡>.- .".:;t!;' 
this recommendations differs from that of UNIIX>Texpert J.W.Kapalski. 

(lo) The introduction of microfilm - compatible drawing technique in the 
building design and industrialized construction department is re- 
commended.  First it will support the introduction of the a.m.  half- 
scale project documentation, later on it may be useful as a pre- 
requisite for the application of the microfilm-technology. 

Ql)  A system research team has to continue the work done by ATURBA by 
starting a series of investigations for the further development 
and an optimal application of the new building system: 
•  a compatibility study 
.  a suitability study 
.  a study on the organization of feed-back of information from re- 

search laboratories, building site, building use and maintenance 
to the desifpi (of the building system and of particular buildings 
(cf,     f.-    •   VI I r). 

(12)  Study tpurs and fellowships should aim at modern methods of design 
and drawing techniques for industrialized building construction 
with attention to residential buildings and to documentation tech- 
niques,   too.   (cf.   Infi«-/    /I,   .•    i i •'   '  ••in:   1   ;u,i   ,'). 

4,3 General Documentation and Exchange of Information 

(i 3) The central library of IGV primarily has to support the scientific 
activities in the institute, secondly to give guidance and assis- 
tance in other information and documentation activities of the in- 
stitute's departments, A step-by-step extension of the cooperation 
and coordination with other institutes is highly recommended (fa- 
culty of Novi Sad university in Subotica, building centres in 
Belgrad,  Zagreb, etc.),  particularly as regards the subscription 
to the ex.] •-nsive international data bases. 

(Ik) The documentation system to be applied in the library should follow 
the concept of coordination. That means that documents are kept on 
shelves in chronological order of acquisition (except handbooks, 
dictionaries, directories, atlases, etc, which are set up separately). 



Thus, the most recent books are to be found at the end and re- 
trieval can be performed by several means.  Furthermore, it cor- 
responden« to the international trend in scientific information. 

(15) The retrieval system and the corresponding files should be eus 
elabourate as there is a demand within IGV.  Therefore it should 
fitart with a rimple subject file, compiled  from multiple copies 
of the access cards and  filed under the relevant entries of a 
mini-thesaurus.  Later,  a coincidence card system might be used 
in content with an improved thesaurus of engineering terms, 
which leads in its most  developed stage to a computerized retrie- 
val system by making uae of a data base and its accompanying 
software system. A study tour on this subjoct should be taken 
into consideration, too.   (cf.     <.., ;i,        , 

(16) External exchange of information should be executed in three ways: 
• A collection of addresses of participants in symposia, congress 

and CIB-meetings, and  their home institutes, by an address-file 
(a A b - size format with hole-tabs for easy retrieval is sug- 
gested, as e.g. "AZ-Kartei"). 

• Contacts to other, similar institutes in Yugoslavia and abroad 
should be established by the periodical exchange of information 
on current projects,   (the use of C1B-format for the exchange 
of building research projects is suggested;   the membership 
within CIB should be  taken into consideration). 

• Cooperation with other building research and information insti- 
tutes in the country in the participation at international data 
bases  (RECON,  NASA,   ESRA, INPAUOC, LOCKHŒD,  Flu 8, etc.). 

k,b Industrialized Construction Management Information 

(17) In the starting phase of setting up a computerized management 
information and control system for the construction industry of 
GAP Vojvodina, a thorough investigation of the information system 
prevailing in the country, the development of needs, interests 
and possibilities, should be maie in connection with a survey of 
international realizations in similar fields of application ( a 
similarity in the size of the system and in the structure of the 
participants is more important for an effective transfer of me- 
thodology than the queetion of the right branch), forming the 
main body of a feasibility study (cf.   i      x   IX,.. 

(18) The moat urgent and - at the moment - most promising part of euch 
system will be a management information and control system for 
the components of the new building system. A 3-phase implementa- 
tion of computerization and expansion is suggested and presented 
in the outlines of a model study "COMICS" (cf.   i -  .     ' n   i   r 
stages of development might involve a management information and 
control system for other products, for whole building projects 
and for the allocation of resources (manpower, equipment, material). 

(19) AB regards classification and codification of the items in the data 
base, free coding is recommended for the components of the new 
building system.  If in later stages whole buildings and a wide 
range of products will be managed by the data base, the SfB-system 
is recommended for the classification, and if necessary, with 
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supplements from the CIB-master list of properties. Particularly 
as regards cost control and specification, the Scandinavian va- 
riants of the SfB-systera (BDC, CBC) and their variety of codi- 
fication should be considered for application, as they are well 
developed in computerization. 
(Appropriate documents are marked in the list of literature). 
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Annex I 

JOB     DESCRIPTION 

DP/ÏUC^76/001/11-O2/32.I .2 

POST TITLE Expert in Construction Information 

DURATION 

DATE REQUIRED 

DUTY STATION 

DUTIES 

Two months; in split missions of two weeks 
and six weeks 

As soon as possible - Two weeks 
September 1978 - Six weeks 

Subotica, Zrenjanin 

The expert will be attached to the UNIDO project: 
Industrialization of the Construction Sector in SAP 
Vojvodina and will in cooperation with the Project 
Director and counterpart personnel assist and advise 
in the development and improvement of the project« 
Specifically,  the expert will be expected tot 

1. Prepare a questionnaire in order to collect the 
data necessary for the organization of a modern 
information system in the Institute. 

2. Introduce international coding of construction 
information.- 

3. Organize exchange of information within the country 
and with similar institutes abroad. 

4. Advise on the introduction of computerization for 
construction needs. 

5*   Draw up a list of equipment needed for organization 
of modern testing of new materials and components. 

1 



6. 

7. 

8. 

Prepare a new functional scheme for the Institute, 
in ord«¿r to meet the requirements of the project's 
actual  implementation. 

Advise  the National Director of the project on the 
preparation of training programmes  for local specialist:;, 
who will be involved in the elaboration and rurther 
improvement of the standard building system. 

Be responsible for the preparation of the specifications 
for additional equipment needed to upgrade design 
processes. 

QUALIFICATIONS 

LANGUAGE 

BAr.XTiOUND 
INFORMATICS 

The expert  will also be expected to prepare a final report, 
setting out  the findings of his mission and his recommend- 
ations to the Government on further action which night be 
taken• 

Extensive experience in the organization of information 
services particularly for construction sector.    Experience 
in the field of introduction and use of computers on 
information technology in building industry. 

English 

The construction industry during the last twenty years 
of its development reached significant results and now 
plays a very important role in the general development 
of the economy. 

For the next plan period,   inclusive 198'J,  it is foreseen 
to build 820,000 housing units in the country. 

Among the other Republics, Serbia and especially SAF 
Vojvodina,  possess one of the more developed construction 
sectors.    Construction activities represent approximately 
fifty one per cent of the total investment  in' SAP 
Vojvodina for the past five - six years.    The general 
orientation of the long term development programme for 
SAP Vojvodina, covering the period 1976 to 1985, lays 
particular emphasis on the construction industry.    It 
is foreseen,  among other tasks to build 200,000 housing 
units during this period. 

Realization of the project will start with the elaboration 
of the main principles of construction design standardization 
thereby creating a new standard building system based on 
unique modular co-ordination. 

Por this purpose,  it is envisaged to organize  it at the 
Construction Combine "Banat" i „rated in Zu-enjanir,  with 
use of existing capacity of the Construction Industry 
Institute  in Subotica.    The introduction of new systems 
will be organised at the construction sites of the Construct- 
ion Combine  H3anat". 

1 
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For further development of the construction research 
it is foreseen to provide assistance to the Construction 
Industry Institute in S ubo tica, specifically in the 
field of testing of new building materials and in organ- 
ization of construction physics investigations of structures. 

The Institute has sufficient professional staff (approx- 
imately 170)  and very good scientific relations with the 
Civil Engineering and Faculty of Novi Sad University which 
is also located in Subotica. 

The main purpose of the work carried out during the period 
of assistance by UtíDP will be to establish a base for 
further uninterrupted development.    Particular attention 
will be paid to the creation of a strong organizational 
set-up and of teams of professionals able to assume full 
responsibility for the project's activities and continuation 
of work following the completion of the project. 

Por the realization of the immediate objectives the project 
has engaged a consulting firm which will elaborate the 
principles of the new préfabrication system and formulate 
the development of a system suitable for industrialized 
building (Modell). 

The individual experts will  implement the following tasks: 

1, Elaborate a more practically oriented structural 
scheme of tue Construction Industry Institute in 
Subotica,   in order to meet the requirements of further 
development and application of industrialized methods 
in construction practice of the Vojvodina region, 

2, Establish the new research teams mainly oriented towards 
the development of a new prefabricated system, 

3, Prepare a programme on oonstruction physics investigations 
in order to organize the test of new structural elements 
and components on the basis of modern methods,  instru- 
ments and equipment. 

4, Improve the construction investigations with the main 
emphasis on: 

- use of locally available raw materials and 
execution of their extraction. 

large application of plastics and other new - -terials 
in construction. 

- elaboration and testing of new building materials. 

5, Organize a modern system of construction information 
with the: 
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introduction of international coding of 
construction information« 

use of computerization for information, 

organization of exchange of information. 

6. Elaborate the project of new settlement, on the 
basis of new préfabrication system, as a prototype 
for introduction of industrialized construction, 

7. Organize the training programme for local staff in 
order to fulfil the requirements of immediate object i von 
of the project. 

8. Ensure equipment needed for organization of modern 
testing of new materials and components. 

HO CANDIDATES REQUIRED AT THIS TIME 
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Anner II 

TJST OF OOWTACTED PERSONNEL 

1. WIPO. UNDP 

. 1 Jain» RENART, Raa.Bapr. of »TOP 

. 2 Rad« JANJETOV, architect, project director 

2. Institut «a Qradcrinf»*ro SAFV. Subotica ( IPV ^ Construct ion In* 
Inatituta) 

• 1 Sandor BACI, director 
. 2 Steran SAVANJA, cc-diractor 
. 3 Lajeo STIPIÓ, co-diractor 
. k Aladar QULJAß, architact 
• 5 Laolo DJARMATIj anginaar 
. 6 JuliJana PALENCAR, philologist 
. 7 Joeipa RUDINSKI, architect 

3. (Inatituta of Manag—nt Science«. Subotioa) 

• 

1 Ivan MAMUZIC, M.Econ. 
2 lare ANTUNOVICS, dipi.eng. 
3 Iatvan KISIMRE, M.Math. 

i». PIK "Banat" (building oonstraotiag enterarla»). ZrOPJafltn 

. 1 Petar BOQDAMOVIC, general diractor 
• 2 Duaan MILANOV, director 
• 3 Hiodrag MOSORINSKI, architact 
. If Slobodan RACXOV, architact 
. 3 Srado ja MIHAJLOV, amthaantician 

Ì 
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Annex III 

ADDRESSES 

1, Classification and Codification 

1.1 (JfB)        SfB Bureau 
Svenak Ryggtjinst 
1>0B l4o3 
3 - 11184 Stockholm 
(Swedish building cantra) 

1.2 (BRO/SfB)    Institut für Baukonatruktion 
Università^ Stuttgart 
Kepleratr. 11 
J - 7ooo Stuttgart 1, Pf. 560 

1.3 Technische Akademie ¿Balingen 
Kotenackerstrasae 71 
D - 7300 ¿¿slingen, Pf. 748 
relax 7-256475 akee d 

(coursas on codification systems in industry, 
application of microfilm technology, etc) 

1.4 (BSAB)       Byggandeta Samordning AB 
Fleminggatan 77 
S - 11232 Stockholm 

1.5 (Nf-KK)      The Nenk Development Group 
Directorate General of Reamaren and Development 
Ministry of Public Building» and Works 
Millbank 
GB - London SW 1 

1*6 Materiale»* dar Bqpdamwhr 
S3/Dv - Stella 
Niederpleiaar Strasse 5o/52 
D - 52o4 Hangelar 
(Handbuch dar Veraorgungaajrtikelkatalogiaiejnmag) 
(Handbook of codification and supply 00—oditi«*) 

1*7 IBM - Deutschland 
D - 7o31 Sindelfingen 
(various "IBM - foras" on codification) 

1.8 Institut für Beu&onoale 
Kieneatraase 4l 
0 - 7ooo Stuttgart 1, Pf 560 

1.9 (CBC)       Björn Bindslav 
CBC Byggeadainiatration AS 
Kokkedal Induatripark 28 
OK - 2980 Kokkedal 

1.10 (SfB) Information Cantra of *n<Hfnc 
0/0 Nmndor Kélcaai 
Hársfa utoa 21 
H - Budapest VII 



1.11 (CI/SfB) Royal Institute of British Architects 
c/o Mr.Alan Ray-Jonas 
66, Portland Place 
QB - London WIN kkû 

2. Cost E»»fm*|*r Td Co«* Control 

2.1 of. 1.8 

2»2 Mr. Uri en ("»errice Economique) CSTB 
Centre Scientifique et Technique du M ti sent 
*t, av. Recteur Poincaré 
F - Paris XVI ene 

2.3 Mra.Klara Szgke (BQSZI) 
Epitesgasdasági éa Szervezesi Intétet 
Cealoginy u.  9 
H - lo27 Budapest 

2.^ Inatitut für Hochbauforschung 
STH - Zürich 
Hönggerberg 
CH - 8o93 Zürich 

ign Technology. Documentation, etc. 

5.1 aeeellschaft  eur SyatemfòYderung für Zeichen-, 
Druck- und Reprotechnik mbH 
POB I0080I 
D - 59oo Siegen 1 
(editor of periodical "tb-report", covering 
problems of deaign offices, organisation, 
reprographics) 

3.2 of. 1.3 

3.3 Dr.Hat» 
Institut für Industrialisierung dea Bauwesens 
e/o Hugo Mischek KO 
Dorotheergasse 7 
A - lolo Wien 
(NC process in large-panel deaign and production) 

3«^ Informationsrerbundsentrua Raum und Bau (IRB) 
der Fraunhofergeaellachaft für Angewandte Forschung 
Silberburgs trasse 119 
D - 7ooo Stuttgart 
(scientific documentation centre) 

3«5 Institut für Technische Bauwiasenachaft 
Moaartatrasse 26 
A - 23oo Baden bei Wien 
(research institute dealing partitularly with 
dular coordination, building information) 

5,6 Conseil International du Bâtiment (CIB) 
General Secretariat 
Weena 7oo/POB 299 
NL - Rotterdam 
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ungssystems BRO/SfB in der Projektbearbeitung 
Deutsches Architektenblatt  (197*019,20,21 

6 C Eisenblätter, A. 
Produktinformation - Entscheidungshilfen des 
Architekten 
Hannover :  Diss, TU Hannover, 1974 

7 C Ray-Jones,A./Clegg,D, 
CI/SfB Construction indexing manual 
London: RIBA, 1976 

8 C Ray-Jones,A./McCann, W. 
CI/SfB Project Manual, organizing building 
project information 
London: Architectural Press, 1971 

9 C Gemeinsamer Ausschuss "Elektronik im Bauwesen" 
in DIN (Deutsches Institut  für Normung eV),edit. 
Das Standardleistungsbuch für das Bauwesen 
Berlin/Köln: Beuth 

lo   CA Nigel Gough/Lenz Planen -1- Beraten QmbH 
Klassifizierung und Codierung von Bauelementen 
Beriohte ani der Bauforschung, Heft 78 
Berlin/HUnchen/Dusseldorf : W.Ernst & Bonn, 1972 

A ••• an acquisition of the so-marked literature is recommended 
T ••• a translation of the so-marked literature is recommended 
C ... the so-marked literature particularly deals with classification 

and codification in the building field 
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11 C The National Computing Centre, edit. 
Commodity Coding 
Manchester: Quay House, I968 

12 C Aueschuse für Wirtschaftliche Verwaltung eV,edit. 
Warenkatalogisierung und Kommunikation Über Waren 
Frankfurt/M.: AWV, 197o 

13 Pfeiffer,K.K./Schnádt,G. 
Eine Datenbank für den Kntwick"" ungsbereich 
VDI-7, II9/I977/I5/I6, p.745-752 

I4* Hoffmann,M.J.A. 
Gestaltungsparameter und Vorgehensweise bei der 
¿Systemkonaeption komplexer betrieblicher Daten- 
verarbeitung 
Berlin: Dies. TU Berlin, 1975 

15 Bindslev,  B. 
Computers in Contract Control 
Building Research and Practice 1(1973)2» p.75-82 

16 C Department of the Environment,edit. 
Structuring Project Information 
A report on the arrangement and presentation of 
infornatici for building projects 
London: DOE, 1972 

17 CA Construction Specification Institute,edit. 
First International Congress on Construction 
Communications (Rotterdam, Sept. 24-28,1972) 
Washington: CSI, undated 

18 A Murray, D. 
A Reference Guide to Information Services 
Industrialization Forum, Montreal 3( 1972)5,p.19-22 

19 C Hagenbrock,T./Küsgen,H./Sulzer,P. 
Die Funktionale Leistungsbeschreibung in Bauwesen 
Kurze Anleitung fur Aufstellung und Gebrauch 
Schriftenreihe des Instituts für Baukonstruktion 
der Universitat Stuttgart, Heft 9 
Stuttgart, IfB, 1975 

20 C Ministry of Public Buildings and Works, edit. 
A commodity identification code for the construction 
industry 
London: MPBW, 197o 

21+ C Wahl in, Erik 
Comprehensible design documents for buildings 
Statene institut for byggnadsforskning 
Repoet R4: 1971 
Stockholm: SIB, 1971 
(report in Swedish, with English summary) 
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22+ CA wahlin, Ejnar 
Uniform classification in the building sector 
Part I: Classification of products 
Guidelines for a general product system and for 
a building product system adapted to the require- 
ments of the trade 
Statene rad för byggnadsforskning 
Report R ^7: 1976 
Stockholm  : oRB, 1976 
(report in Swedish, English summary separate) 

23    C Institut für BauBkonomi.e der Università^ Stuttgart 
Bauelementgliederung 
Berichte aus der Bauforechung 
Beriin/MUnchen/Dösseldorf : Wilhelm Ernst & òohn 

2^    C DIN 1356, Teil lo: Bevehrungazeichnungen 
in: Beton- und Stahlbetonbau 73(1978)5, p.lo9-ll6 
(classification and codification of reinforcements) 

25 C I¿0/DIS 4o66: Bar Scheduling 
Stockholm: ISO/TC lo/SC 8 - Secretariat, 1976 

26 Ton Bosse, J* 
Zeichnungaerstellung durch Montage und Reprografie 
tb-report (197*01, p. 15 tt. 

27 C ISO/draft proposal: N?9E 
Building and Civil Engineering Drawings - 
Coding and Referencing Systems for Drawings 
and Associated Documents 
Stockholm:ISO/TC lo/SC 8 - Secretariat, 1977 

28 C CBC Management Information System 
CBC pubi. no. loi 
Kokkedal: CBC, 1972 

+)  : distribution by : Svensk Byggtjlnmt 
POB IW3 
S - 11184 Stockholm 

I 
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Annex V 

EQUIPMENT SPECIFICATION 

T* facilitate project docuewntatioo at IQV and to provide -~. 
for the compilation of «ultivariant design «anual« and ea*y distribution 
and storage of project and design documenta, tha aquiaition of a special 
copying machino in - coaaended with tha following «pacification: 

aiaa of original 
aisa of copy 

réduction factor in length 

i) 
0 and 

t A 1 {53k/W*l 
: A k (297/210 

A 3 (297A20 m) 
: 2 and 1 (obligatory) 

V? (optional) 
2V? (optional) 

: atandard paper (obligatory) 
tracing paper (optional) 
transparent film (optional) 

This epecification differ« fro* that given in appendix of final 
of Mr.J.W.Kapalaki, particularly as regard« the aiae of the original. 

paper quality of copy 
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Annex VI 

STUDY TOURS 

;tudy Tour 1 : Industrialized System Planning 

The further development of the new building system and its application in 
housing and similar buildings will be executed - according to the organi- 
sational scheme suggested by Mr.J.W.Kapalski - by a group of specialists 
mainly employed at IGV in Subotica. In order to upgrade their skills in 
industrialized systems design and in an advantageous application of modu- 
lar coordination, the organization of a study tour is suggested« 

subject 

function 

location 

language 

duration 

period 

: Development of and design with industrialized 
building systems 

: Upgrading the skills of members of the Industria- 
lised Construction Department, especially of the 
Information ELabouration Section and the In- 
dustrialized Design Section 

: Vienna and environs 

: German or English 

: 1 week 

: not in December, July, August 

counterpart 

features 

Dr.D.Hatz 
H.Mischek KG 
(enterprise for large-panel production and con- 
struction of residential buildings) 
numerical control for automatic production of 
panels, slabs, 3D- modules 

counterpart 

features 

Dr.F.Maderthaner 
Institut fur Techn.Bauwissenschaft 
former system designer at Interconstruct, 
(manufacturer of CAMUS-like large-panel system), 
expert in component interface and joint design, 
tolerances control 

counterpart 

feature« 

H.Fürst 
Academy of Applied Arts, Vienna 
former system designer at Universale HT 
(manufacturer of Larsen & Nielson-like large-panel 
system), expert in modular coordination and modu- 
lar drawing of large-panel building systems 
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participants L.Stipic, IGV 
J.Hudinski, IGV 
S.Rackov, GIK Banat 

supplements : INPADOC 
(International Patents Documentation Centre) 

Visit of large-panel building systems 
factories and building sites 

Performance of data base retrieval with R£CON 
(Remote Control Jata Base System) 

Thesaurus development work 

itudy Tour 2  ; Building Information and Documentation 

Advanced möihods and techniques  for exchange of scientific information, pro- 
ject documentation and product documentation obtain an important role in 
industrialized building. Stuttgart as the new Ger«an centre for building in- 
formation and documentation at IRB is also the place of far advanced develop- 
ment  and application of building classification and codification practice. 
Therefore a study tour to .-Jtuttj^art seems to be a useful means to improve the 
efforte of IGV in this field. 

subject 

function 

location 

language 

duration 

pari od 

:   Information and documentation in building with 
particular respect to classification and co- 
dification 

:  Demonstration of modern information and docu- 
mentation methods and techniques to members of 
the Information Elabouration Section and of 
the library of IGV 

: Stuttgart 

: German or ùiglish 

: 1 week 

: not in August, September 

counterpart 

features 

Dr.W.Wissmann 
Informationaverbundzantrua Raum und Bau 
der Fraunhof ergerne11schaft für Angewandte 
Forschung «V (IRB) 
German cantre for building documentation and 
information, mainly in scientific information, 
EDP of data basas 
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counterpart 

features 

Prof.F.iulzer 
Institut für Baukonstruktion, 
Universität Stuttgart 
medium-size scientific library and files, 
introduction of SfB in Germany (BRD/SfB), 
introduction of functional performance spe- 
cification in Germany, development and systé- 
matisation of building systems 

counterpart 

features 

Prof.H.Kusgen 
Institut für Bauokonomie, 
Universität Stuttgart 
systematic approach to cost estimation and cost 
control, adaptation of SfB-systen for cost control 

participants J.Rudinski (IGV) 
J.Palencar (IGV) 
L.Gtipic (IGV) 

supplements Technische Akademie Esslingen: 
courses on microfilm-technology, on drawing 
classification, etc. 

Architect design office Weidl«, with application 
of ofB-system by K.Piel and K.BUchin 

->tudy tour 3 : Cost Estimation and Control 

The introduction of a computerized component management information and con- 
trol system for the new building system, in cooperation of IGV, GIK Banat 
and the Institute of Management Sciences (IMS) of Novi Sad university is a 
challante towards an integration of a comprehensive cost estimation and cost 
control system. A study tour to institutes dealing with the relevant metho- 
dology and to users of that system is recommended for envolved people* 

subject 

function 

location 

language 

duration 

period 

: EDP - compatible methods of cost estimation and 
coat control, with particular respect to resi- 
dential buildings 

: Assistance to members of IMS and IGV at the intro- 
duction of a cost estimation and control system 
into the computerized component management in- 
formation and control system (COMICS, stag« 3) 
for the new building system 

: l'arie 

: French or English 

: 2 weeks 

: not in August 
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counterpart 

features 

supplements 

location 

language 

duration 

period 

: R.Urien or M.Sultana 
CSTB, Paris, Service Economique 

: Methode ARC 
(comprehensive coBt estimation system for the 
various stages of the design and building pro- 
cess) 

: visit to the hudge building laboratories campus 
of CSTB in the outskirts of laris 

: Stuttgart 

: German or English 

: 1 week 

: not in August, September 

counterpart 

features 

supplements 

: Prof.H.KUsgen 
Institut für Bauökonomie 
Universität Stuttgart 

: systematic approach to cost estimation and cost 
control, adaptation of SfB-system for cost control 

: cf.  study tour 2 

Further addresses for studies in cost control are: 

participants 

iTof. Heinrich Kunz 
Institut für Hochbauforschung 
ETH - ZUrich/Hönggerberg 

Mrs.Klara Szoke 
Institut for Building Economics and Organization 
(BQSZI) 
Csalogány u. 9 
H - lo?7 Budapest 

Mr,Kent Juvên 
FíTAB 
MorÄngatan 5B 
S - *a671 Göteborg 

: I.Mamuiic, IMS 
L.Stipic, IGV 

All study tours should be well organised, prepared according to the suggestions 
in appendix *t of the final report of J.W.Kapalski. In addition to this it is 
recommended to ask for introductory literature when arranging the study tour 
programme with the counterparts. The naming of participants is based on the 
rough insight of an outsider and should, of course, be subject of further con- 
siderations. 
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Annex VII 

PROJECT JOCUHKNTATION CONCEPT 

A reaaonahle alternative to microfilm-technology for setting up a 
project and design documentation is based on modern copying equipment. As 
it fits well to the tasks, experience and size of IGV, it is highly re- 
commended and will be described in the following. For the absolutely ne- 
cessary machinery cf. to appendix 6. 

The Concept 

rrovided that drawings and other large design documents are produ- 
ced accoriing to the drafting techniques which 8re nee» . cj*y for the micro- 
film technique, they can be read and understood even if their size is re- 
lucei by a factor of 2  V7, or 3 respectively, in length. That means that 
by applying an appropriate reproduction technique, documents with sizes of 
up to .. 1 (59V*wl mm) can be collected in a A k  - 3ize folder, and thus 
earn! y han lied, sorted and stored. In general, one central copying machine 
IB sufficient. 

The Method 

The sizes of original drawings should be multipler of A k  or A 2 
(upright position is recommended) in the case of A 'f - size documentation, 
and of A .3 or A 1 in the case of A 3 - size documentation. A horizontal as 
well as a vertical accumulation of the basic is possible. 

The drawing technique applied should be according to the standards 
for microfilm drawing. This concerns 

. the graduation of line thicknesses 

. the minimum line thickness 
• the minimum line distance 
• the necessary contrast 
• the repetition of the drawing number on the drawing 
. the lay-out of the drawing 
. the une of adequate form of letters and stencils 
. t.ne choice of a suiting scale 
. the intelligent decomposition of the content 
. thf best use of references to standard details 

Ae far i.s these rul*»s are not yet subject of Yugoslavian standard, 
reference should be male to e.g. the German standards. 

The reduction factor should be either ?  (half size in length) or 
1 (full .;ize), thus providing a considerable reserve in clarity at reading. 

The classification and codification of tne drawing should be ar. 
comprehensive ar> nee led for storage, distribution and retrieval. A classi- 
fication system aimilar to that shown by iiel (in : Ordnen, Suchen, Finden - 
- page ^) is recommended. It comprises a 

. project classification : project-number, parts of the project ac- 
cord • ng to the deconpoKition of the building as far as 
needed in the documentation, e.g. down to the room number, 
if a considerable amount of documents deal only with in* 
formati -.L about a specific room. (e.g. furniture, equip- 
rr*!.», i' • »nour design, efc.) 



• subject classification : a functional code is reasonable to in- 
dicate the building element under consideration; cf. to 
BRD/SfB table 1; a classification of construction types 
and materials and resources - according to BRiySfB tables 
2  and 3 - is not necessary; it might be an additional 
aid èf the documentation is primarily intended to become 
a design manual. 

• source classification : a code referring to the body or person who 
produced the document or planned the representad object, 
resp.; it helps to find out the responsible person, an 
advantage particularly in the case of vaguenesses or neces- 
sary amendments; the classification of this topic should 
conform to the relevant organizational scheme of planning. 

• user classification : a code which indicates the presumable users 
of the document might assist at the distribution of the 
documents; a suitable classification for this topic, how- 
ever, sterns not to be available at the moment. 

. identification : in addition to the above mentioned classifica- 
tions, further codes should indicate the type of document 
(drawings according to a typology of drawings, as e.f. 
given in the BRD/SfB project documentation system), a con- 
secutive number and an index showing the status of cor- 
rections. 

Although it might, not be reasonable at the moment to fill in all of 
the a.m. codes in the classification field of a document, sufficient space, 
however, should be provided for all codes which might be used in future 
project documentation. Furthermore it is recommended to integrate all those 
codes whicV are already being used and understood now. 

The storage of originals, if larger than A 3 - size, could be in a 
drawer box during the planning phase of a project, later on the drawings 
may be stored away in tube batteries, clearly labelled on the lid and on the 
tube. 

The delivery of copies will be in full-6cale size to all main users, 
i.e. to counterparts who either want the full size copy as a basis for their 
own drawings (e.g. specialists for electrical or HVAC installations); copies 
in reduced (half-scale) size will be given to all participants in the project 
who merely use the drawing as a vehicle of information. 

The documentation can be in A k or A 3 folders or files; depending on 
how the documents will be used further on, they can be compiled according the 
various codes mentioned above, thus providing a variety of manuals, e.g. 

• project manual 
„  a design manual, covering a selected group of drawings/documents 

from several projects 
.  a component catalogue, as e.g.  for the new building system 
a  a specialist's partly project documentation 
• a coet-control documentation 

In any case, the documentations should be supplemented by a set of 
lists, leading the searcher to the right document in shortest time. 
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The Prerequisites: 

Obligatory ia a copying apparatus for up to A 1 - size origi- 
nals and A 3 ani A k - size copies, on standard paper (tracing or trans- 
parency paper optional), with reduction factors of 2 and 1 in length scale 
(IT? and ? V? optional). 

Recommended is the application of a drawing technique according 
to microfilm - standards. 

Recommended is also the use of standardized modular sizes of 
drawings. 

Optional is the use of a facetted classification and codification 
system (as BRD/SfB, e.g.) for multipurpose storage, distribution and retrieval, 
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Annex Vili 

Ü LI 1 L I) I N G     S Y S T E M     DEVELOPMENT 

The multidisc iplino group for the development of the new building system should 
start investigations in the following fields 

A Compatibility Study 

The new building system, although it comprises as a large-panel system most of 
the functional elements and subsystems of a building, will to some extent need 
supplementary subsystems. Furthermore, with the increasing expansion of the buil- 
ding market, more and more variations of subsystems, non-system components and 
( ommodities might be offered for use in the context of the building system. In both 
cases, it will be useful tostudy the compatibiliy of the interfacing subsystems. This 
concerns 

The fitting of dimensions and sizes, to be best carried out 
the matching of joint configuration and joint profile 
the harmonizing of physical and cheniical performance. 

Some of the correlations are obligatory, some arc option >1, the latter fact depending 
on different solutions of building design. 

Suitability Study 

Prefabricated building components can be produced at lower cost if they are rfodueed 
in greater guantities. A promising way to achieve this is to develop open building 
systems, i.e. to increase the possibilities of application of the existing components 
by using them in other buildings or building systems than that for which they were 
designed originally. 
In sonn cases this might bi possible without any changes in form, size and composi- 
tion of the respective component, in many  cases one or more of the constituent 
paramètres have to be varied. 

Organization of Fetxlback of Performance 

As the develop ment of a building system includes a lot of detail improvement, 
adjustments in production and construction process, learning from previous experihee 
is an        essential reguisite", feedback of experience from production halls and building 
sites, of performance tests from laboratories and of performance in use from the used 
buildings therefore should be systematically collected, classified, pro cessod and 
stored. 

The design of the respective forms and the use of a general classificatio;. and codifica- 
tion system (e.g. the tables 1 and 4 of theBRD/SfB system) is highly recommended. 
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Supplement to Compatibility Study 

Catalogue of the New Building System 

St  andarci components 

Standard joints 

Subsystems interfaces 

drawings 
specification  of generic typ 

size , dimensions 
composition, quantities 
finish 
performance, incl.tests 
production, transport 
maintenance 

drawings 
specification of construction 

performance? , inc. tests 

drawings 
specification of construction 

performance, incl. tests 

Catalogue of Subsystems used in context with the New Building System 

I'roduct information drawings 
specification of generic type 

size, dimensions, etc. 

Standard joints drawings 
specification of construction 

performance, incl. tests 

Commercial information address of manufacturer or supplier 
telephone nr. of contact or responsible person 
specification of conditions of procurement 
prices, costs, consumptions 

As far as possible, the catalogues should be compiled in form of tables and 
structured lists using   the same format for all catalogue versions following 
the CIB-report 18 (Master list for structuring documents relating to buildings, 
building elements, components, materials and services. Rotterdam, 1972). 



able i   :  Suitability evaluation 

suitability 
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and performance nee. 
j          modification of size 

and dimension nee . 
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¿ttuex  IX 

I N  \< () R M A T I O N   S Y S T K M    V K A S 1 HI  I, ! T Y     S TU  I) Y 

In the following some studies are rendered which might be useful as a starting 
line for setting up a computerized information system for the construction 
industry of SAI1 Vojvodina. 

The adjacent lists and tables are based on the rather scarce insight of the 
writer into the structure and the habits of the information flow in this 
country and therefore should be improved and dotailled by further multilateral 
discissions and investigations. 

Contents  : 

( 1 )   Outline of ,i feasibility study about the installation of a computerized 
information system for the construction industry in SAP Vojvodina 

(2) fable showing producers and users of building construction information 
of a general, project-independent type 

(3) Table showing producers and users of building project information 

(4) fable showing type of data communicated between the participants of 
the building process 

( r) )   I.ist of procedures in a building information system which are suitable 
for computerization 

(6)   fable showing availability of relevant software 

FEASIBILITY   STUDY 
About the installation of a computerized information system for the 
construction industry of SAP Vojvodina 

Introduction 

.1   problems   : changes, shortcomings, déficiences, wants 

.2   goals  : housing demand forecast, industrialization, acceleration,guality 

.3   legal basis   : 5-year plan, funds, instituional framework, responsibilities 

Problem     Analysis 

.1   potential participants, scope of the project 

.2   their role ,  location , capability 

.3   their mutual communication 

.4   their data production, inside use of data, receiving of data 

. r)   constraints   : standards, codes of practice, legal and local constraints 



Status   report 

donerai survey of solutions of the industrial information problem, 
in SAPV/SKR.I/world 
with particular atteri tion payed to 

.1   documents/vehicles of information flow (incl. informal/private ways) 

.2   standardization, unification, classification, codification of data 

.3   computerization  : hardware, software, operation system 

Model     S y H t li e s l s 

Conception of a model of amort1 or less computerized information system 
outlining - if appropriate, in several variants - 

.1   the participants and their   special function in the information system 

.1   the amount of data computerization 

.3   data bases  , data packagt >, , data sets, data items 

.4   the computerized part of the information system 

.   operation and access : on/offline,  (de)centralization, privacv/security 

.   the software package 

.   the hardware configuration  : data bases, terminals, network 

.") the non-computerized part of the information system 

.() auxiliary means  : standardization, classification, codifie ., forms, 

.7 supplements  :  microfilm technigue , etc. 

.8 conseguences  : organizational  , formation of participants 

5 Evaluation 

Analysis of cost / time / benefit 

Distribution of cost/benefit, participation in development work 

6 Continuation 

Work plan and program for the further investigations and activities 

7      Conclusion 

Recommendations for decision 
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labio : Project information flow 
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:  Information types in project communication 
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HRCX'KDURKS   KOR   COMPUTKRIZATION 

IN   DESIGN 
Structural Design       Standardized structural design of the new building system 

Structural design fo substructure ,framework ,etc: 
Structural analysis of irregular parts by special methods 

Installation Design   Thermal Analysis of heating/cooling load of buildings 
Pip«1 network analysis and design 
Optimization of operation of installation systems 

Design Documents     Specification writing with standardized text 
Registration of project documents 
Quantitiy surveying and cost estimation/cost control 

IN    PRODUCTION 
Stock control Stockcoutrol and ordering of raw materials 

Stock control of building components 
Production control     Development of production capacities 

Production programme and schedule 

Fiancial control Accounting, taxation 
Personnel control, wages and salaries 
General dispositions 

IN    TRANSPORT 
Iransport control       Trans|)ort optimization and scheduling 

Financial control Accounting, taxation 

IN CONSTIU c HON 

Construction control Network planning and scheduling 
Eqipment allocation 
Personnel allocation 
Material handling 

Financial control        Accounting 
Personnel control, wages and salaries 
General dispositions 
Cost calculations, settlements 

IN    LABORATORIES 

AT    INVKSTOR 

Evaluation of test results 

Housing planning and scheduling 
Housing administration 
Accounting 



)0 - 

table : Software availability 
!   t   < I        '        '        T        I        I1   '    >    ' 

II.      II       I 
-; • > ¡    i . ' **  ? 

al^js!^1?: ï^'.-^IO:^^    i-jo..: 
c ! S !-?¡ S _,     *   -Ji o i tr : wl-t:'    ial^i^'.t'-i 
T ! e-, ~-~   v.^¡  •-Lì ':   ,í'ir~   ~   ^:^\X'~-'-.   r-   r !  e: 

software is 

at hand 
needed 
relevant, interest 
to transformed 

w 
c 
a, 

¡program types 

¡data base managem. :nbs components 
I ribs/subsystems compatibility 
i ribs assembly stdd specific. 
i commodities, materials 

project bills of quantities 
project documents registry 

components prod'n/stock cont 
raw materials stoc k/orderinc 

personnel 
site equipment 

malysis +• design  : structural for nbs 
special structural a + d 
thermal 

pipe network 
ventilation ducts 

let work analysis/scheduling :prod'n 
transport, with optimization 

i 
•J I 

u : 
_  i - .  •   -     ï-  '     .J 

,   3   :l:>i' 

_:~i~ 3 

21«^^ « -r :T: •-• í  o s ; = i     û.: £ . :/; <,,    ^ :- 
•» ' 1 •-* ' —        ' **   «   w ! {1 < —< i c ' r i >.i ^ ì w   ^    "-'  - 
'"      ~ ~  v  ' ' -   " '  ~ \ -z ' -a ! ¿i « ; -£ ' t! ~ : ?! -s 

i .c , xj ' -H • - I xi ' <// t: i ~i  CT  i/ 
*~ H \~+~   4— *-"••—•""-1  

T 

-IXÌ ._i^ : • <L : </) i O* 
*—t—i—t—t- 

i ..4 • i • : • i •. • i 
; ,        »-       t • t        > 

¡».».•'•It'* 

4      I 4 

'      1-    » 

-i     ••  - t • •      t     •      • 

' ;      •      ! • j •'•!•:• 
t - r '   *   •   * 

• • •    »    •    t 

•  .•>•!•      (it 

- |. 4   t   j   .: 

t.r.V, 4    I    4 

I   t   •   '   Í   •   •   4 

•• -í-í 
i.i 

I     ;     '     . i 

• í !Y< '•! 

I 
) • 

i t 

I ! 
•l    '   l    % 

•  ! • 
i      » 

• !  • '   • 

-        i -   j     ••-   • •       »     1       t       | 

construction, with allocation       l    '    i    !        i 

rom mereiai : accounting, taxation 
personnel control, wages 

cost estimation and control 

analysis of test results 

\ 

• + • -•- V 

!     ' 
t 

1   !!   t.! 
.   i   •   ;  . 
;  I   ¡  ! 

• 4- 
'•1*1 

t   t   J   '   • ^ 
• i • ' • i • i • • 

t   •      t   -   • 
i iii 

•    1 I    -I     i 
->    4- 

• i • ; • 

i tl-N 

I   !   i- 4   •  1 
î   i 

i 

i-, j i.i k  • 
•   ' ¡   ' • i 
+     f- 4      t •      :      I 
i        ; 

I   4    I 

I 

-    * 
-I- f f- •  •   I 

r 
• • • 

1   ! 
i    i 
t 

ì ; 

t 

i-1 
t • 
i . 

f •  -4-  -4-      > » 

I 14 j  ; 
f    t- *    *     * 

I ' I ! 
•i-   ..   •! 
• i     ! 

 --» - * 

I- 

•i* 

,.i ; l 
• •   4    1-   • 

*  - t-   : 

4     I 

"-t 1 i  -I- A- 
.     l     _..!.. j   li. 
•    i     • •  • i • • i • j • 

.'.ti- 
4  -- •. 

•      •       • 

- 4 

I î    I" 
t   r 

rrt-r+ 

* "î"î     _î"" !    ] l- t 4    r   4 

I   4 
— ..     | _;      I     j   .4-^    4 4|.t.x 

•   t 

i 

I- 
I 
I 

I 

I 
1 

f.1 -1- 
•l-'l'l 

j.; 4 ; i.M 
......} . 

"-4-|-r *- 
-f 4- 4-r 

4-4    -4 -<  - t- 

t — 
1     t     i 

4-- 



- 51 - 

Annex X 

C   O  M  I C   S - Component Mangement Information and Control System 

Asa first stage in setting up a computerized information system for the 
construction industry in SAP Vojvodina, a 3-phase model is planned for the 
new building system components production and distribution control. 
A central data bast» in Subotica will be installed in (lose cooperation of the 

.    Institute of Management Sciences of Novi  Sad university in Subotica 
(responsible for hardware maintenance, software development and - 
at least in the first phase - also for input and output operations) , 

.   building and Civil Kngineering Institute (KiV) in Subotica (responsible 
for building design and components performance information), 

.    building Construction Knterprise CJK banat in Zrenjanin (responsible for 
components description and management information). 

As the development will take place in several branches, it asks for a network 
of activities  : 

.   The preparation of the building system components catalogue, including 
drawings, specifications, sizes , compositions, etc. 

.   The specification of participants (institutes, enterprises, persons, loca- 
tions, functions, etc.) 

.   The classification and codification of 
.   components and component properties 
.   drawings and other design documents 
.   participants and their locations and functions. 

.   The design of forms and formats for data presentation, input and output 

.   The development of data base mangement software and the adaptation of 
additional programs 

.   The institutional  , financial and legislative coordination 

.   The formation and up-grading of participants 

.   The general coordination and scheduling. 

The following pages present some introductory ideas and show 

.   the development of the model in 3 phases 

.   a closer description of the first phase 

.   an approximate estimation of the data quantities. 



,|l,,('      * :   'J-phase model of a component management inforination+cont rol system 
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from data base (DB)    |   from data base (1)13] 

stock control : at manufacturer, at sites 
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COMICS     1 

Generalities cycle time : 2 weeks 
input/updating : every second Monday, at IMS 
output : every second Monday, at IMS 
batch mode 

Schedule 

participants 

Monday : stock re|>ort 

production/transport/sonstruction report 
damage/repair/destroy/delay report 
delivery /arrival report 
checking of needs/schedules 
enter ino, of amendments 
entering of new preplanned needs 

in preprinted forms 

Tuesday revision, mailing 
Wednesday     on mail 
Thursday        arrival at IGV 
Friday checking at IGV 

urgent request of missing forms 
Monday input/processing/output in computer center 
Tuesday computer output on microfilm (optional) 

mailing to participants 
Wednesday     on mail 
Thursday        arrival at duty station 

request of missing forms 

IGV, system research team 
component manufacturer in Zrenjanin 
transport enterprise in cooperation with Zrenjanin 
some building sites of Neimar, Novi Sad 

Jl 



1.1.1. COMICS 1   , demonstration of information flow in weeks 7 and 8 
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MM7-roports to the data base 

on Monday morning of week 7 (W7), based on FF6-output  

from building site(s) 

.stork report MM7 ,* incl.damages of components, 

. chocked free stock capacity MM3 

. checked need for W7 - W14 

.   new planned need for W15,. W16 

. checked component arrival list for W5,W6, incl.damages 

.   report of damaged/destroyod/ropaired components during W5,W6 

.   checked construction report for W5,W6 

from component manufacturer 

.   stock report MM7,* separato for     reservations for b sites A,B,C... 

free available components 

.   checked free stock capacity MM7 

checked production schedule for W7-W8: urgent items /duty/vol untar y items 

che eked production schedule for W')-Vvl   -(renerai 

checked production forecast for W11-WJ4 

chocked production ref>ort for Wr>,\\', 

checked components delivery list for wT>,Wb incl .damages 

report damaged/destroyed/ropaired components during W5,W6 

report of free production capacity for W7-W10 

report of total production capacity forecast for 12 months, in periods of 2 or 4 weeks 

from transport enterprise 

.   checked transport execution for W5,W6 

.   transport report for W5,W6 concerning damages 

destructions/losses 

stop overs at report term 

.   checked transport schedule for W7,W8 

.   checked transport forecast for W9-W12 

from all participants 

.   answers to clarifying questions in preprints for Wl-Vvl 
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KK8 - reports from the data base 

on Friday - Forenoon of week 8 (W8) to be at the duty stations  

to building    site (s) 

form for refxjrt of stock MM9 

check list of probable free stock capacity MM9 

check list for arrivals in Vv7,W8 

form for report of damaged/destroyed/repaired components in W7,W8 

check list for comjxjnents used in W7,W8 

check list of need for W7-Vvl4 

form for new     need for W15,W1() 

copy of invoice from manufacturer X for settled weeks (W1,W2) 

copy of invoice from transport enterprise for settled weeks (W1,W2) 

report of component manufacturer's production, production capacity and stock 

to component manufacturer 

.    check list for production in W7,W8 

.    form for report of damaged/destroyed/repaired components in W7,W8 

.    check list for components delivered in W7,W8 

.    form for report of stock MM9 = for components reserved for b site A,B,C ... 

for free available components 

.   check list of probable free stock capacity MM9 

.   check schedule for component produtction in W9-W10= urgent items 

duty items 

voluntaty items 

.   check schedule for component production in Wll ,W12^general 

.   check forecast for component production in W13-W16 

.    copy of invoice to b contractor for b sites A,B,C ... for Wl ,W2 

.   form for report of free production capacity in W9-W12 

.   form for report of total production capacity forecast for 12 months 

to transport enterprise 

.   check list for transport report of W7 ,W8 

.   form for report of transport damages/destructions and losses/delays in W7,W8 

.    check schedule for transport in W9-W10* incl.urgencies 

I 
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•   check forecast for transport in W11-W14 

.   copy of invoice to building contractor for sites A,B,C* for W1,W2 

.   report of component manufacturer's production, production capacity and stock 

to all participants 

.   questions on open problems of weeks W3-W6 

to design institutes 

.   general status of new building system 

.   report of component manufacturer's production, prod uction capacity and stock 
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C   O  MICS 

Generalities cyclo time :   1 week 
in ¡^Hit : updating : every Thursday, at IMS or IGV 
output : every Thursday at IMS 

terminals with input format at IGV 
terminals with output format at participants 
batch mode processing 
on line retrieval 

Schedule 

Participants 

Monday : last arrival of forms at participants 
entering to the forms, amendments 
checking of stock, lists 
entering of new needs, plans in proprinted lists 
mailing to IGV 

Tuesday on mail 
Wednesday      arrival at IGV, checking 
Thursday input/processing/output/COM/mailing at IMS 
Friday on mail 
Saturday arrival of outputs at duty stations 

as in COMICS    1 , plus : 
more building sites 
more manufacturers, also for other components 
more transport enterprises 

Special Features  : remote display/ retrieval/slow printer 
monthly balance sheet 
statistics 
decomposition of components 
accessories listing 
cost/price information about components 

COMICS    3 

Generalities 

Participants 

remote data entry 
daily or permanent updating 
remote data retrieval/remote printer at main participants 
central documentation by COM (computer output on microfilm) 

as in COMICS   2, plus : 
more manufacturares 
all sites of the new building system 
investor 

Special Features : raw mater ila and accessories control 
transport optimization 
capacity of production/transport/construction 
cost/price information about building projects 
extended specification of components, plausibility control 

\ 
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Table      10.    :  Data sets and data items for the identifaction and description 
of the components of the new building system 

Identification : 

Identifaction number 
name 
generic type 
identification number at the participant 
participant ( producer ) 

Description : 

form 
length 
height / thickness 
weight 

position of windows, doors 
type of windows , doors 

concrete class , steel classes 
surface treatment front / rear 
composition : concrete / steel / polystyrene / accessories 

performance : load carrying capacity 
thermal transmittance 

pertinent drawings / specifications 
prices of components in various periods 
cost of transport, transport class 

use in buildings of typified design : A,B,C ,.. 

identification number of substituting component 

1 
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Table 11.   : Data sets and data items for the management of the components 
of the new building system 

from manufacturer  :  report 

production in weeks Wl  - W6 6 items/comp. 
delivery to building sites Wl -  W6 6 
delivery to other sites in Wl -   W6 6 
damaged during Wl - W6 6 
repaired during Wl - Wb 6 
destroyed during Wl - W6 6 

on stock on Monday, morning, ok 1 
on stock on MM7, damaged 1 
free stock capacity on MM7 1 

from manufacturer  : schedule of production 

production in W7 and W8 , urgent/duty/free 6 
production in W9,W10, total 2 
production forcast for W11-W14 4 
free production capacity in weeks W7 -W10 4 
forecast of total production capacity for 12 months 12 

67~ 

from transport enterprise  : report 

transport from   1  manufacturer to 1 building site,W3-W6     6 
dto, damaged/destroyed/delay 18 

from transport enterprise  : schedule of transport 

transport from  i manuf. to 1 building site in W7,W8 2 
transport forecast for W9-W12 4 

30 

from building    site : report 

use for construction in Wl - W6 6 
arrival on site in Wl -W6 , ok 6 
arrival on site in Wl -W6, damaged 6 
repaired/destroyed during Wl - W6 12 

on stock on Monday morning 7, ok/damaged 2 
free stock capacity on MM7 1 

from building site : schedule of construction 

use for construction in weeks W7 - W14 8 
forecast for construction for W15 - W16 2 

43 

If 1 building site is being supplied by only 1 manufacturer and 1 transport 
enterprise, the total data/component type will amount to : 67 m + (30+43)b 
(m ... number of manufacterers) 
(b ...   number of building sites) 

Ì 



Tabi. Types of data output to participants in the information system 

retrieval 
r —? 

r> Ì 

b 

inadmissable 
automatic printout at computer center 
printout on request 
information by telephone; or terminal <-> 

c 

.§1 
u 
u 

XJ 

general description of single cornponents 
group of components 

list of cornponents with substitutes 
comp, with form , dimensions, weight 

composition 
performance specification 
cost and price 
drawing number   
specification numbers 
indication of use in typified buildings 
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components available on stocks ( rnanuf. ,b.sites) 
romp, to be produced  , per week 

to be transferred, per week 
to_be used on building site•->, per week 

lists of typified[building.-, and ribs components + price 
demand for accessories 
demand for raw materials 
demand for site equipment 

lists of site equipment ^specification, allocation 

lists of specialized construction teams, allocation  
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