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1. In troduction

Yugoslav ia  is  one of the European co u n trie s  which during  the  Second World 

W ar w ere  g re a tly  d e s tro y e d , and had co n sid erab le  lo s s e s  in  m a te ria l and 

popula tion .

When th e  Second World War en d ed , the com m unication netw orks w ere  d e s tro y e d , 

tow ns and v illages bu rn t and th e re  w ere very few in d u s tria l o b jec ts  undam aged 

o r  w ithout a consid erab le  dam age.

Among the o th e rs ,  the  following data on d es tru c tio n  w as re c o rd e d :

-  655,408 ap a rtm en ts  o r  20.7% ca t of the to ta l housing fund. B esides the 

m entioned , 190,000 housing build ings w ere  a lso  dam aged^

-  85.2% of soc ia l -  and m odical build ings j

-  77.3% of  cu ltu ra l -  educational buildings ;

-6 5 .0 %  of the in d u stria l ob jec ts  w ere  e ith e r  d es tro y ed  o r  dam aged ;

-  6 ,1 4 0  km  of ra ilw ay  tra c k s  ( m anouvering tra c k s  and o th e r s ta tio n  

in f ra - s tru c tu re  a re  not included) which is  45% out of the overa l ra ilw ay  

com m unications ;

-  b es id es  the  above m entioned , the  following w as d estro y ed  on the e n tire

com m unication netw ork: 930 b rid g es  in  a to ta l length of 51,546 m e te rs  

o r  60% out of the  to tal n u m b e r, 92 tu n n e ls , 162 w ater s ta t io n s ,  5 ,302  

build ings and a lo t m ore of o th e r buildings and p la n ts .

As fa r  as the  ro ad  netw ork is  co n ce rn ed , the s iz e  of d is tru c tio n  is  c le a r ly  

il lu s tra te d  by the data  on 47 ,000  m e te rs  of d es tro y ed  b r id g e s .
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Bearing in mind the  d eg ree  of d e s tru c tio n , lack  of m a te r ia lr e s e rv e s , lack  

of covering  background of the  national c u rre n c y  and w ith enorm ous man

pow er lo s s e s ,  th e  national econom y facing such a s itu a tio n  a t the tim e of 

lib e ra tio n  w as com plete ly  p a ra l is e d , and th e  f i r s t  ta sk  w as to  re -b u ild  the  

d es tro y ed  o b je c ts .

H ow ever, th e  f i r s t  ta sk  -  reco n s tru c tio n  of the  d es tro y ed  co u n try , w as 

su ccess fu lly  c a r r ie a  out w ith the p a rtic ip a tio n  of the  e n t ire  population of 

the  co u n try  in le s s  than  2 y e a r s ,  in 1945 and 1946.

Even during  1946, co n stru c tio n  of som e new ob jec ts  w as com m enced, to  be 

continued w ith the e re c tio n  of new e n e rg e tic ,  in d u s tr ia l ,  com m unication and 

housing ob jec ts  in  1947.

So , fo r exam ple fro m  the  lib e ra tio n  until 1980 th e  following new ob jects 

w ere  co n stru c ted :

-  1 ,120 km  of ra ilw ay  tra c k s

-  55,200 km  m odern ro a d s

-  3 m illion  f la ts

-  52 ,000 hosp ita l beds in m edical bu ild ings,

while th e  en e rg e tic  and in d u s tr ia l ob jects w ere a lm ost com plete ly  co n s tru c ted  

in  the  p o s t-w ar p e rio d .

The in ten sity  of the  developm ent of the civ il eng ineering  industry can  be seen  

a lso  through the  data  tha t befo re  the Second W orld War 73 ,000  w o rk ers  w ere 

em ployed in  the  civ il eng ineering  out of which 58 ,000 w ere  seasonal w o rk e rs , 

w hile today m ore than  750,000 w orkers  including those  in th e  in d u stry  of 

c iv i1 eng ineering  m a te r ia ls ,  a re  em ployed in the  civ il eng ineering  in d u s try .

Together with the c iv ileng ineering  in d u s try , the  in d u s try  of c iv il eng ineering  

m a te r ia ls  has  a lso  been developed . The developm ent of th is  in d u stry  can be 

seen  from  the il lu s tra tio n  of the  grow th of production  fo r som e of b asic  kinds 

of c iv il eng ineering  m a te r ia ls :



M ateria l M easuring  unit 1940 1980

1. B ricks (n o rm al s iz e ) pcs 1 ,0 0 0 ,0 0 380 4,346

2 . T iles D C S 1 ,0 00 ,000 228 383

3 .  Stone blocks & o
deco ra tiv e  stone m 1,000 44 1,944

4 . Lime t 1 ,000 180 2,384

5 . C em ent t 1,000 800 9 ,315

6 . G ravel & sand
3m 1,000 1,214 27 ,026

7 .  A sbestos -  cem ent
products t 1 ,000 28 420

8 . Roofing fe lt t 1 ,000 17 218

9 . P rim a ry  wood 
p ro cessin g

3m 1,000 3,000 4 ,700

10. Production of wood O
p la tes

0m 1,000 40 157

11. C ivil eng ineering  
jo in e ry pcs 1,000 30 4 ,724

12. P re fab rica ted  wooden O
houses

Óm 1,000 40 157

13. Wooden flo o rs
3m 1,000 24 81

14. Light c iv il eng ineering  
p la tes

2m 1,000 1,254 7,818

B esides the  developm ent of the production  of th e se  civ il eng ineering  m a te r ia ls  

and p roducts , th e  production of com ple te ly  new p ro d u c ts  w as a lso  developed , 

a s  follow s:

-  ca i am site

-  p e r li te

-  facade m o rta r

-  pain ts and coatings fo r in te r io r  and e x te r io r  wall trea tm e n t

-  m odern insu la tion  m a te ria ls

-  additives fo r co ncre te

-  co ncre te  p re -fa b ric a te d  e lem en ts

-  p re -fa b ric a te d  e lem en ts  fo r : p re -fa b r ic a te d  h o u se s , ad m in is tra tiv e  and 

indu stria l build ings and p re fa b ric a te d  b r id g e s .



As the  in d u stry  fo r c iv il eng ineering  m a te r ia ls  w as v e ry  much un d er-d ev e lo 

ped befo re  the  Second World W ar, including a p rim itiv e  technology fo r  p roduc

tio n , we had  to  re la y  on developed co u n trie s  in the developm ent of th is  in d u stry  

and a t the  beginning we had to  buy lic e n c e s  and know-how. With the develop

m ent of th is  in d u s try , o u r own o rig in a l new technologies have been developed . 

The Y ugoslav m achine building in d u stry  began to  develop and produce equip

ment and m echanisation  fo r som e techno log ies of production of c iv il eng ineering  

m a te r ia ls ,  p re - fa b r ic a te s  and p ro d u c ts .

Two e s se n tia l e lem en ts  w ere  kept in  mind in  the  developm ent of the  in d u s try  

of c iv il eng ineering  m a te r ia ls :

-  to  e re c t  p lan ts  which w ill u se  local and dom estic  raw  m a te r ia ls ,

-  to  s e le c t such production  techno log ies which will em ploy the  optim um  

num ber of w o rk e rs , e sp e c ia lly  in  under-developed  reg ions of the  co u n try .

The app lica tion  of such a policy  in e re c tio n  of new fa c to r ie s ,  and la te r  on 

m odern isa tion  and reco n s tru c tio n  of ex istin g  fa c to r ie s ,  b es id es  em ploym ent 

fo r the w o rk e rs  enab led  th e ir  p ro fess io n a l education and tra in in g , and thus 

gave space  fo r g radual in troduction  of m odern and fully au tom atised  technology 

of p roduction . The Y ugoslav civ il eng ineering  in d u stry  has  a lso  been in ten siv e ly  

developing and equipping during the la s t 35 y e a r s .  A s e r ie s  of s ign ifican t ob iec ts  

have been e re c te d  in the country  rep resen tirig  a w orld wide ach ievem en t: the 

hydro pow er s ta tio n  "D jerdap" ( iro n  G a te ) ,  hydro  pow er s ta tio n  "M ra tin je"  

with i ts  h ighest a rc  shaped dam  in E urope, the m ain land -island  K rk  bridge 

with i ts  re in fo rc e d  co n cre te  a rc  which is  the b iggest of such kind in the  w o rld , 

the "Sava" co n g re ss  cen te r  in  B eograd , the  B eograd-B ar ra ilw ay  l in e ,  the 

D anube-T isa-D anube hydro  sy s te m , a s e r ie s  of big in d u stria l o b ie c ts , new 

h o sp ita ls , h o te ls , sp o r ts  c e n te rs  and big dw elling s e tt le m e n ts . O ur sy s tem s  

of p re -fa b r ic a te d  constru c tio n  of houseing and ad m in is tra tiv e  build ings can be 

of a spec ia l in te r e s t .

- U -



Since 1953 the Y ugoslav civ il e n g in e e rin g  o rg an isa tio n s  have been  i ngaged 

in  con stru c tio n s  in  45 co u n trie s  in  E u rope , A fr ic a , A sia  and South A m e ric a . 

The Y ugoslav civ il eng ineering  o rg an isa tio n s  have been  co n stru c tin g  in  th e se  

co u n trie s  cap ital investm en t o b iec ts  and acq u ired  ex ce llen t r e fe re n c e s .

The annual g ro s s  p roduct in  1981 fo r  w orks ab road  am ounted m o re  than  

US $  1 ,5 0 0 ,0 0 0 ,0 0 0 .-

2 . B asic C ivil Engineering M a te ria ls  Based on N on-M etallic  

Raw M ateria ls

2 .1 .  C em ent

C em ent is  the  b as ic  c iv il eng in eerin g  m a te ria l fo r a ll kinds of c o n s tru c t io n , 

s ta r tin g  with ro ad  c o n s tru c tio n , hydro  co n s tru c tio n s , building co n stru c tio n  

and up to  co n cre te  p re - fa b r ic a te s  ( tu b e s , co lo u m n s, com m unal fancy g o o d s, 

a sb es to s -cem en t p ro d u c ts ) .

Y ugoslavia is  r ich  'n. >: 5v, m a te ria ls  fo r cem en t production and due to  th is  

fac t 15 cem ent ini.lts  ha - beer, e re c te d  which a r e  located  in  ali rep u b lic s  

and autonom ous p ro v in ce s .

All cem ent m ills  o p e ra te  with update technology . The to ta l p roduct of all 

Yugosbv cem ent m ills  in  1931 am ounts 9 ,6 1 3 ,7 2 9  tons of cem en t.

The dom estic  m achine building in d u s try  is  in c re as in g ly  in c lu d ed  in to  the 

equipping of cem ent m ills  and at p re se n t i t  i s  in  the position  to  d e liv e r  70% 

of the  req u ire d  equ ipm en t. The p ro d u ce rs  of th is  equipm ent a r e :  "M A G ", 

"D juro  Djakovic" and "E nergo invest" .

The Y ugoslav e x p e rts  a re  in the  position  to  c a r ry  out a ll la b o ra to ry  r e s e a r 

c h e s ,  s tud ies of app licab ility  of raw  m a te r ia ls ,  se lec tio n  of te ch n o lo g ie s, 

p ro lec ting  and s ta ff tra in in g . D etailed  in fo rm ations and techno-econom ical
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data  a r e  available; w ith th e  b u sin ess  a sso c ia tio n  fo r cem ent -  " Ju c e m a " .

2 .2 ,  Lime

One of the  b asic  civ il eng ineering  m a te r ia ls  i s  lim e  fo r the  production  of 

which Y ugoslavia h as  the  n e c e ssa ry  raw  m a te ria l -  lim e  s to n e .

D uring th e  p ost w ar p erio d  26 new production  p lan ts  have been c o n s tru c ted  

fo r the  production  of th e  so  ca lled  alive o r  hyd ra ted  lim a .

The to ta l p roduction  fig u re  in  1981 w as 1 ,6 44 ,000  tons of a live lim e  and 

950 ,000  tons of hyd ra ted  lim e .

The Y ugoslav m achine building in d u stry  is  in  the  position  to  o ffer com plete  

equipm ent fo r p r im a ry  o r  final gypsum  p ro cess in g  in  coopeia tion  with 

fo re ign  p a r tn e r s .

D eta iled  in fo rm ations fo r consulting and eng ineering  se rv ic e s  fo r  e re c tio n  

of fa c to r ie s  fo r lim e  production  a re  available with Jugoslovensk i g ra  ’iev insk i 

c e n ta r  (Y ugoslav C en te r of C ivil Engineering) and PZ "K a m e rg ra n " .

The Y ugoslav m an u fa c tu re rs  of equipm ent a r e  th e  fo llow ing:

-  SOUR M asinogradnje "M AG", Beograd

-  "D juro  D jakovic" , Slavonski Brod.

2 .3 .  Brick and ti le  p ro d u c tio n

Owing to  the wide sp re a d  availab ility  of good quality  raw  m a te r ia l ,  b r ick  and 

ti le  production is  v e ry  much developed.

T hese p roducts  a r e  m anufactured  in 140 p lan ts  and the o v era ll p roduction  in 

1981 w as a s  fo llow s:

3
5 ,0 2 9 ,7 6 4  x 10 un its  no rm al s ize  w all, facade and loft m a te ria l and 

376,227 x 103 t i l e s .
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In such a m ass production  the a sso rtm e n t is  v e ry  wide e sp e c ia lly  with wall 

and facade m a te r ia l th a t inc ludes no rm al s ize  b r ic k s  and all o th e r up to  

b locks of 6 un its  of no rm al s iz e ,  and t i le s  from  draw n o n es , chanel type 

up to  v a rio u s  types of p re s s e d  t i le s .

The wide a sso rtm e n t is  c le a r  to  un d ers tan d  s ince  b ric k s  and t i le s  a re  in  the 

full se n se  of the w ord th e  m ost im p o rtan t local c iv il eng ineering  m a te ria l 

with a  g rea t p a rtic ip a tio n  in  the  constru c tio n  of dw elling build ings e sp ec ia lly  

with fam ily  h o u se s . The individual houseing co n stru c tio n  in Y ugoslavia 

am ounts 70% out of the to ta l housing co n s tru c tio n .

The ex isting  p lan ts  a re  on v ario u s techn ica l le v e ls  with v ario u s  c a p a c itie s . 

Some of them  a re  with p rim itiv e  technology and have a seasonal c h a ra c te r ,  

o ther a re  the m ost update p lan ts with au tom atised  continuous production 

running throughout the y e c r .  The ex isting  p lan ts  la v e  a capacity  between 

15 to  50 m illion  norm al s ize  un its  p e r  y e a r .

All k inds of en e rg y  m a te r ia ls  a re  used  (g a s ,  oil and c o a l) .  Due to  the en ergy  

c r i s i s  in the w orld s ign ifican t e ffo r ts  a re  being m ade to  in troduce the dom estic  

coal a s  en e rg y  so u rce  fo r m odern tech n o lo g ies.

M an u fac tu re r; of the  equipm ent a re  in the position  to  equip such p lan ts 

com plete ly  and th e ir  ach ievem en ts  can be com pared  with those of developed 

co u n trie s  ( I ta ly , West G e rm a n y ) . Y ugoslav equipm ent is  in s ta lled  in  many 

co u n trie s  worldw ide (H ungary , Poland, C zechoslow akia and som e cou n tries  

in A f r ic a ) .

M anufac tu rers  of the equipm ent a re  as  fo llow s: "Ivo Lola R ibar" , "D alit" , 

"C er"  and "M ilos D im an ic" .

C om plete consulting se rv ic e s  com prising  r e s e a rc h  w o rk s , e lab o ra tio n  of 

raw  m a te ria l app licab ility  s tu d ie s , la b o ra to ry  and se m i- in d u s tr ia l r e s e a r c h e s ,
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p ro je c tin g , tra in in g  and s ta r t -u p  can  be o ffered  by th e  Yugoslav  C en ter of 

C ivil E ngineering.

D eta iled  in form ation  is  availab le  with the p ro d u ce rs  of the  eq u ip m en t, p ro jec tin g  

o rg an isa tio n s  "Biro za g rad jev inars tvo"  -  B eograd, "K e ra -P ro je t"  -  Z ag reb  and 

"K onstrukcioni b iro" -  Z a g re b .

2 .4 .  C e ra m site

Good quality  raw  m a teria l fo r the  production of c e ra m s ite  -  expanded c la y , 

i s  a lso  availab le  in  Y ugoslav ia.

A s a  civ il eng ineering  m a te r ia l ,  c e ra m s ite  is  convenient fo r app lication  in 

housing and in d u stria l building co n stru c tio n  because  of i t s  physical and 

techn ica l p ro p e rtie s  -  low sp ec ific  g rav ity  and good th e rm o -in su la tin g  

p ro p e r t ie s .

3
The annual production of c e ra m s ite  in  Y ugoslavia in 1981 w as 35 ,000  m and 

the  m anufac tu rer i s K .G .P .  " P o lt . , ie c e j.

The p ro d u cer of the equipm ent is  "D juro  D jakovic", S lavonski B rod.

All d e ta iled  inform ation  a re  availab le  with XGM "Polet" Novi Becej and 

Jugoslovenski g rad jev insk i c e n ta r  -  Beograd (Y ugoslav C en te r fo r C ivil 

E ngineering , B eograd).

2 .5 .  G ypsum  and g’-psum p roducts

Y ugoslavia is  r ic h  in good quality  raw  m a te ria l fo r qypsum  production and 

has  n ineteen  ex isting  production p la n ts .

The production of gypsum in 1981 was a s  follow s:

-  raw  gypsum  669,000 tons

-  baked gypsum  123,000 t
fk 2-  gypsum  p la te s  3,631 x 16° m
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The ex istin g  p lan ts  fo r the production of baked gypsum  and gypsum  based  

p re fa b r ic a te s  hav*> a m odern technology fo r the  tim e being re lay ing  on fo reign  

e x p e rie n c e .

The Y ugoslav machine building in d u s try  s ta r te d  with the  p roduction  of equipm ent 

fo r  th e  gypsum  in d u s try  which com plies  w ith the in te re s t  and the  needs of 

dom estic  and fo re ign  p a r tn e r s .

D eta iled  in fo rm ation  on gypsum  production  and on the Y ugoslav cap ac itie s  

a re  availab le  w ith:

-  Jugoslovensk i g rad iev in sk i c e n ta r  -  Beograd

-  Poslovna za iedn ica  "K am ergran" -  Beograd

-  SOUR M asinogradnje "M A G ", Beograd

2 .6 .  G ravel and sand

G rav e l and sand  a re  b a s ic  n a tu ra l c iv il eng ineering  m a te r ia ls  in  the full sense  

of the  w orld .

Y ugoslav ia is  r ic h  in  th e se  m a te r ia ls  and exp lo ita tion  p lan ts  a re  located  in 

a ll rep u b lic s  and autonom ous p ro v in ces .

Production of th e se  m a te r ia ls  in 1981 w as as  fo llow s:

3
-  g rav e l 22 ,565 ,000  m

3
-  n a tu ra l sand 4 ,0 2 4 ,0 0 0  m

The Y ugoslav p ro fess io n a l in stitu tio n s  a r e  qualified  to  c a r r y  out a ll la b o ra to ry  

re s e a rc h e s  fo r th e se  m a te r ia ls ,  to  make app licab ility  s tu d ie s , p ro je c ts  and 

t r a in  the re le v an t s ta ff .

P ro d u cers  of the  equipm ent a re  as  follow s:

-  STT T rb o v lje ,

-  S lovenila C es te

D eta iled  In form ation  on a ll m a tte rs  r e f e r r e d  to  r e s e a rc h e s  of raw  m a te r ia ls ,  

exp lo ita tion  and app licab ility  a re  availab le  with the Jugoslovenski g rad jev insk i 

c e n ta r ,  B eograd.
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2 .7 .  N atural stone (d eco ra tiv e  stone)

The application of n a tu ra l stone in  civ il eng ineering  is  p ra c tis e d  in  the following 

th re e  fo rm s:

-  a s  technical stone

-  as  a rch ite c tu ra l stone

-  a s  stone fo r the m eans of in d u s tria l app lica tion .

In th is  in form ation  only the app lication  of te ch n ica l a - J c h itec tu ra l stone in 

civ il engineering  in Y ugoslavia w ill be c o n s id e re d .

The annual production in  1981 of techn ica l stone wai 34 m illion  to n s .

The annual production of a rc h ite c tu ra l stone in 1981 was as  follow s:

-  stone blocks 87 ,000  m '
2

-  stone p la tes  2 m illion m app ro x im ate ly .

Y ugoslav p ro d u cers  of the equipn.ent fo r p r im a ry  p ro c e ss in g  of techn ical 

stone a re  the following:

-  SOUR M asinogradnja "MAG" Beograd

-  STT Trbovlie

-  Sloveniia C e s te , Liubijana

D etailed  in fo rm ations a re  availab le  with PZ "K am ergran" B eograd.

2 .8 .  Insulation m a te r ia ls

Following the tren d  of th e  developm ent of sc ien tif ic  tought and techno-econom i

cal req u irem en ts  to  p rovide p ro p e r app lication  of adequate civ il eng ineering  

m a te r ia ls ,  it is  n e c e s sa ry  to  co n stru c t good quality  ob jec ts  tha t w ill b e s id es  

th e ir  basic  function m eet the  optim um  re q u ire m e n ts  of c iv il eng ineering  physics  

from  the point of good quality  co n stru c ted  ob jec ts  b earing  in  mind the values 

of app licab ility  and exp lo ita tion  e x p e n se s , en e rg y  sa v in g s , s tab ility  of d u rab ility
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of o b je c ts , the chem ical in d u stry  of Y ugoslavia developed and ach ieved  a 

high deg ree  of good quality  p roducts  a s  follow s:

-  p ro tec tiv e  co a tin g s , p a in ts , v a rn ish e s , m o r ta rs  fo r e x te rn a l and 

in te rn a l wall tre a tm e n t and fo r p ro tec tion  of b u ilt- in  jo in try ,

-  v a rio u s  k inds of in su la tion  m a te r ia ls  fo r hydro -sound  insu la tion  and 

th e rm o  insu la tion  of ob jec ts

-  v a rio u s  k inds of add itives fo r quality  in c re a se  of physical -  techn ica l 

p ro p e r tie s  of co n cre te  e sp e c ia lly  in  ob jec ts  of spec ia l appl .ca tion .

As an ex am p le , it  can be m entioned tha t in 1981 the  following q u an tities

O
28 m illion

2
20 m illion m 

2
8 m illion m 

60 ,000 tons

D etailed  in fo rm ation  on insu la tion  m a te ria l p roduction  a s  well a s  consulting 

eng ineering  and p ro jec ting  se rv ic e s  a ie  availab le  with Jugoslovenski g ra d je  

v insk i c en ta r  and PZ "Izm a" B eograd, a s  well a s  with p ro d u cers  of the:rm o- 

insu la tion  m a te r ia ls  and p ro tec tiv e  coatings:

-  PZ "Izm a" -  Beograd

-  RO "Duga" -  Beograd

-  RO "G rm ec" -  Beograd

-  SOUR "C hrom os" -  Z ag reb

-  RO "Sam oborka" -  Z ag reb

-  KTK -  K arlovae

-  Izo lirk a  -  Ljubljana

-  "T erm ika" -  Ljubljana

-  TJ M -  Lasko

-  "K ovinoplastika"

-  SOUR "B itas" -  S arajevo
-  Inzin jering" -  Skoplje

of in su la tion  m a te r ia ls  w ere p roduced:

-  hydro  insu la tion  tnpe "C ondor" type

-  sp ec ia l tape  fo r weldi ng sy s tem s

-  alum inium  and s ilic iu m  foil tape 

with in s e r t

-  coatings fo r spec ia l application
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2 .9 . Wood in d u stry

A s a  coun try  re la tiv e ly  r ic h  in  fo re s ts  which w ere  u sed  before the  Second 

World War p r im a r ily  fo r p r im a ry  p ro cess in g  and e x p o rts  of raw  m a te r ia l ,  

a fte r  the  lib e ra tio n  of the coun try  s e m i- f in a l, la te r  on final production 

took place both of v a rio u s  kinds of p la te s ,  jo in e ry , fu rn itu re , p re fa b ric a te d  

houses -  a ll made of wood as  b asic  raw  m a te r ia l .

As an ex am p le , it can be m entioned tha t the  p roduction  of h ard b o ard  and 

plywood p la tes  has  been acq u ired  and th e re  is  a co n sid erab le  ex p o rt of th e se  

p roducts which a re  re s is ta n t to  specia l c lim a tic  conditions -  m o is tu re , 

in sec ts  e tc .

The Y ugoslav p ro d u ce rs  can  o ffer a com plete  co nsu lting , eng ineering  and 

pro jecting  se rv ice  as  w ell as tra in in g  of s ta ff  fo r the developm ent of th is  

in d u stry . D eta iled  in form ation  can  be obtained a t:

-  SOUR "S ipad", Sara jevo

-  SOUR "S lovenijales" , Ljubljana

-  SOUR "Novi dom" , B eograd.

3. DEVELOPMENT OF THE BUILDING SYSTEM AND HOUSING ERECTION

The expansion of the  developm ent of c iv il eng ineering  ac tiv itie s  in the p o s t-w ar 

years  was conditioned on the f i r s t  p lace by the  d es tru c tio n s  of the W ar, followed 

by a sudden grow th of population and its  co n sid erab le  co ncen tra tion  in to  the 

tow ns. All the above m entioned found its  re f le c tio n  through the p ro b lem s faced  

by the civ il eng ineering  tra d e  in c e r ta in  p e rio d s  through num erous building 

a c tiv it ie s , m ostly  in the  fie ld  of housing e re c tio n  and accom panying ob jec ts  

for housing a re a s  -  ob jec ts  fo r the production  of fu lfilling  the needs of con tem 

p o ra ry  living -  as  a ca teg o ry  of co n stru c tio n  of build ings in civ il en g in ee rin g .

i.
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The p erm an en tly  la rg e  re q u ire m e n ts  in  ap a rtm en ts  abso rbed  a co n sid erab le  

p o rtion  of th e  ac tiv ity  of the  c iv il eng ineering  a c tiv ity , im posing a t the  sam e 

tim e  num erous questions connected w ith the quality  and s tan d ard  of f la t s ,  lik e :

-  w hether the u s e r  i s  o ffered  a  co rrespond ing  fla t fo r the  p re se n t tim e  and 

fo r  the  n e a r  fu tu re ,

-  w hether building is  ra tio n a l fo r the  individual and the so c ie ty  in  to ta l ,

-  w hether the  n a tu ra l and technical p o ss ib ilitie s  a re  u tilised  and

-  w hether a ll ach ievem en ts  of the  update sc ien ce  have been ap p lied .

The aa ta  showing th a t in  Y ugoslavia fo r the  la s t  te n  y e a rs  th e re  w ere  140,000 

f la ts  bu ilt y ea rl y , th a t approx im ate ly  500 civ il eng ineering  w ork o rg an isa tio n s  

a r e  engaged ex c lu siv e ly  with o b jec ts  of "building construc tion" w ithin which 

70% of th e  to ta l e re c tio n  co v e rs  building of housing o b je c ts , in d ica te s  the  deg ree  

of developm ent of c iv il eng ineering  production  in  e rec tio n /b u ild in g  a c tiv ity .

T his sp ec ia lly  r e f e r s  to  the  portion  of co n stru c tio n  of o b je c ts , a s  th e  fitting  

and finishing w orks have a low er d eg ree  of e ffic ien cy .

The technology of e re c tio n  -  the  constru c tio n a l p a r t of ob je c ts , has been 

m odern ised  co n sid erab le  through in d u s tr ia lly  p re fab rica te d  e lem en ts  and 

com ponent p a r t s .  In Y ugoslavia th e re  a r e  m ore  d iffe ren t sy s te m s  of p ré fa 

b r ica tio n  and a ssem b lin g . Some of th e se  in d u s tr ia liz e d  sy s te m s  a re  based  on 

lic en ce s  but the m a jo rity  o f them  is  the  re s u lt  of the r e s e a rc h  w ork of Yugoslav 

in s titu tio n s , individual e x p e r ts ,  c iv il eng ineering  operational s ta f f ,  Lne in d u stry  

of c iv il eng ineering  m a te r ia ls  and o th e r accom panying in d u s tr ie s .

In d u s tr ia lisa tio n  of the e re c tio n  w ork is  in  fact sp ec ia lisa tio n  of w ork o rg a n isa 

tio n s  fo r  the production  of c e r ta in  com ponents of the buildings and sp ec ia lisa tio n  

in assem b ling  the o b je c ts . This m ethod of production  (p réfab rica tion  of com po

nen ts) and assem bling  of o b je c ts , in terconnected  with p ro jec tion  fo rm s  a unique 

b u s in ess  sy stem  which can offer to  the  in te re s te d  p a r tie s  a com plete se rv ic e  -  

i . e .  p ro je c tio n , production (p ré fa b r ic a tio n ) , assem bling  and fin a lisa tio n  of a
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la rg e r  a sso r tm e n t of housing o b ie c ts . The la rg e s t  number of m ulti s to re y  

ap artm en t build ings in Y ugoslav tow ns i s  bu ilt in  one of th e  in d u s tr ia lise d  

s y s te m s . All th e se  sy s te m s  u se  fo r the  p roduction  of the  re le v an t e lem en ts  » 

and com ponents n a tu ra l and p ro c e sse d  m a te ria ls  of n o n -m eta llic  o rig in  (g ra v e l , 

san d , s to n e , c e m e n t, c la y , lim e  e t c . )  with a s m a lle r  addition of iro n  and 

o th e r m e ta ls .

The la rg e s t  num ber of co n stru c tio n  sy s tem s  u ti l is e s  co n c re te  -  i onventional 

and re in fo rc e d  -  fo r the  p re fa b ric a te d  e le m e n ts ,  but th e re  a r e  a lso  sy s te m s  

with which th e  b as ic  m a te ria l i s  baked c lay  -  b lo c k s , expanded c la y , c e ra m s ite  

c o n c re te , ;yporex -  foam y co n c re te , "D uriso l"  -  wood ch ip s bound with 

c em en t, wood.

As fa r  as  the  shape of p re fa b ric a te d  e lem en ts  a re  c o n ce rn ed , th e re  a re  two 

b as ic  ty p es  of sy s te m s : scaffolding and panel ty p e . The sy stem  of tunnel 

p la tes  has  to  be added h e re to ,  a s  a ra tio n a l sy stem  in  which the co n stru c tio n  

of the obie t  is  Made on the  spot in  a p o rtab le  typ ical p la te  p a tte rn .

4 . YUGOSLAV INDUSTRIALISED SYSTEMS IN THE ERECTION 

OF HOUSING OBJECTS

4 . Í .  Scaffolding sy s te m s

The scaffolding sy s te m s  re p re se n t th e  sy s te m s  fo r m u lti-s to re y  re in fo rc ed  

co n cre te  build ings with which the  b as ic  v e r tic a l co n stru c tio n a l p re fa b ric a te d  

e lem en t is  -  the co lum n . The expansion, of longitudinal and la te ra l  co nstruc tion  

is  p ra c tic a lly  the sam e and has no consequence w hatsoever on the construc tional 

p re fab rica te d  e le m e n ts .

Through v ario u s com binations and shaping of the p re fa b ric a te d  e le m e n ts  -  

co lum n, beam  (su p p o rt)  and c ie lin g , typ ical a s se m b lie s  (g ro u p s) of the 

m ulti s to re y  scaffolding sy stem  a re  ob ta ined .
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4 .1 .1 .  lMS_2sszeli sy stem

The In s titu te  • fo r M ateria l T esting of SR S erb ia  ( in s titu t za isp itiv an je  m a te r i-  

ia la  SR S rb iie ) has  the  o ldest Y ugoslav in d u s tr ia lise d  scaffolding sy stem  of 

e re c tio n  (1955) and i s ,  at th e  sam e t im e , the  m ost w idely sp re a d  o v er the 

co un try  with 60 ,000  com pleted  ap a rtm en ts  so  f a r .  The h ighest p o ssib le  building 

is  g ro u n d -flo o r p lus 25.

I t  i s  p o ssib le  to  c a r r y  out com plete  assem bling  co n stru c tio n  up to  the com pletion 

of th e  c a rry in g  constru c tio n  se t with the  n o n -ca rry in g  p a rtitio n  w a lls , s a n ita ry  

ca b in e , including the finally  p ro c e sse d  outside w alls-

The sy stem  is  an open one and g ives fre e  hand to  the  p ro jec tin g  people fo r the 

in te rn a l shaping of space  within the  o b je c ts .

The b ase  of the a ssem b ly  is  a continuous m odular p ro jec t net of the

M -60 /60  m odul, which is  in alignm ent with the ax ial lin es  of co lum ns and is  used  

m ost com m only in  spans of 480 c m , 420 c m , 360 cm  re sp e c tiv e ly  480/360 c m , 

w hile it is  made in  spans of 660 c m .

The assem b ly  c o n s is ts  of colum ns /3 0 /3 0  -  38/38 c m /  of 2 o r  3 f lo o rs  length , 

c ie ling  e lem en ts  in  th e  fie ld  (c a se tte  ty p e ) ,  conso le  and edge c a r r i e r s .

The colum ns and c ic lings a re  in terconnected  with s tre tc h in g  cab les  fo r r e in 

fo rcing  in tw o d ire c tio n s , by which action  the b as ic  co n stru c tio n  of je c t

becom es m ono lith ic .

The p rob lem  of s e ism ic  s tab ility  is  overcom e with addition?' ''o n c re te  p la te s  

fo r stiffening which se c u re s  a se ism ic  safe ty  of up to  9° MCS.

The following o rg an isa tio n s  a re  inco rp o ra ted  into the IMS production  com m unity:

-  GP "N -.im ar " -  Novi Sad

-  GP "G rad jev ina r"  -  N is

-  GP "K onstruk to r"  -  Pancevo

-  GP "K ozara" -  Banja Luka

-  GP "G radnja" -  O sijek
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-  GP "K az im ir V eljkovic" -  K ragujevac
-  GP "G rad ite lj"  -  Leskovac

-  GP "N apred" -  Beograd

-  " In v e s t- im p o rt-  m eta lna" -  Beograd

-  "Sipad" -  S ara jev o  -  Inzen jering  -  Z vorn ik

-  IMS -  In s titu t za  isp itiv an je  m a te r ija la  SRS B eograd.

The re c o rd  fig u re  of th is  sy stem  is  one month in the  co nstruc tion  of a 1 2 -s to rey  

building with fitted  facade and sa n ita ry  cab in s .

On the  b a s is  of th is  . s y s te m , on a licen ce  b a s is ,  f la ts  a re  co n stru c ted  in H ungary , 

A u s tr ia , I ta ly , Cuba and th e re  a re  in itia l app lica tions in  the  USSR and m the 

P eop le 's  Republic of C h ina . O ther co u n trie s  showed in te re s t  fo r  th is  sy stem  a lso .

The In s titu te  of Technical Sciences of the  S erb ian  A cadem y of Science and A r t ,  

Beograd ( in s ti tu t tehnick ih  nauka S rpske  akadem ije  nauka i u n e tn o s ti, Beograd) 

in coopera tion  w ith p ro fe s so r  e n g . Branko Zezelj extended the p o ss ib ilitie s  of 

th is  sy stem  by in troducing  "System  5 0 " , by which even  b igger ach ievem ents 

re su lte d  with th is  sy s te m .

D etailed  in fo rm ation  about the  IMS System  can be obtained with the In s titu te  

fo r M ateria l T esting of SR S e rb ia , Beograd ( in s titu t za  isp itivan ie  m a te rija la  

SR S rb ije ,  B eograd).

4 .2 .  Panel sy stem s

The la rg e s t nunrber of p re fa b ric a te d  housing o b jec ts  is  bu ilt in the  panel sy stem  

of e re c tio n . The b asic  e lem en ts  of th is  sy stem  a re  p re fa b ric a te d  ca rry in g  wall 

panexs of one floo r height and p re fab rica te d  e lem en ts  fo r the  in te r - f lo o r  

co n stru c tio n .

F rom  the  construc tional point of v iew , the  ob jec ts  can  be with tr a n s v e rs a l 

c a rry in g  w a lls , longitudinal c a rry in g  w alls  o r  in te rc ro s se d  c a rry in g  w a lls .
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The filling  out e lem en ts  of the  o b iec t: fa ca d e , w alls  under th e  w indow s, in te rn a l 

p a r t i t io n s ,  s a n ita ry  blocks and s a n ita ry  c a b in s , chim ney and ven tilla tion  ch a n e ls , 

a re  w ith the m a jo rity  of the sy s tem s  un ifo rm  and a re  p re fa b ric a te d .

The sy s tem s  d iffe r from  each  o th e r accord ing  to  th e  s ize  of wall panels and 

th e  in te r - f lo o r  co n s tru c tio n , a s  well a s  by the di ffe rence  in the  in ter-connecting  

sy s tem  betw een individual co n stru c tio n  e le m e n ts .

In  o rd e r  to  in c re a se  the  se ism ic  s ta b ility  o f th e  o b je c t, som e of the  sy stem s  

u tilis e  s tre tc h e d  cab les  in th e  level of in te r - f lo o r  c o n s tru c tio n s , w hile the 

panel sy stem  of KMG "T rudbenik", Beograd u ti l is e s  a lso  v e r tic a l cab le  s tre tch in g  

of th e  c a rry in g  wall p an e ls .

A m odular s tep  Of 60 cm  is  applied  with a ll panel s y s te m s , and in the  m a jo rity
2

th e  following spans a re  u sed : 3 ,6 0  m , 4 ,2 0  m , 4 ,8  m  and 5 ,4 0  m .

P re fab ric a ted  w all panels and c ie lin g s  with b igge r panel sy s tem s  are produced  

fro m  re in fo rc ed  c o n c re te , but a lso  sy s tem s  with p re fa b ric a te d  e lem en ts  p roduced  

fro m  c e ra m e ite  c o n c re te , g a s -c o n c re te ,  "D uriso l"  thin la y e re d  c lay  e lem en ts  -  

sp ec ia l hollow b ric k s  and wood a re  a lso  in app lica tion .

Buildings up to  the height of ground floor p lus 25 s to r ie d  can  be con stru c ted  in  

panel s y s te m s .

D eta iled  in form ation  on panel sy s te m s  based  on re in fo rc e d  co n c re te  can  be 

obtained  from  the following o rg an isa tio n s :

-  PZ "Jing rap"  -  Beograd

-  PZ "Inpros" -  Beograd

-  PZ "Panonijaingrap" -  Novi Sad

-  "Jugom ont" -  Z ag reb

-  "K arpos" -  Skoplje

-  Obnova -  Ljubljana

-  "A drilam ont" -  Rijeka

-  "V ran ica"  -  S a ra jev o .
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D etailed  in form ation  on panel sy s te m s  based  on clay  blocks can  be obtained 

from  the  e n te rp r is e  "P rv i m a j" , Backa Topoia.

D eta iled  in fo rm ation  on panel sy s tem s  fo r  the co nstruc tion  of fam ily  houses 

and ap artm en t build ings up to  th e  height of ground floo r p lus on e , on the 

b a s is  of c e ra m s ite  co n cre te  can be obtained fro m  " N e im a r" , Novi Sad.

D eta iled  in form ation  on panel sy stem  on the b a s is  of g a s -c o n c re te  can  be 

obtained fro m  PZ 'P a rc b e to n " , P u la .

D eta iled  in fo rm ation  on p re fab rica te d  dwelling buildings based  on wood, can  

be obtained fro m :

-  SPIK "Ivaniica" -  Ivan iica

-  "V e lim ir Jak ic"  -  P ljevlja

-  SOUR "Sipad" -  S ara ievo

-  "K rivaia" -  Z avidovici

-  "M aries"  -  M aribor

-  "Je lov ica"  -  ëkofia Loka.

In  the b r ie f  rev iew  of the developm ent of b as ic  civ il eng ineering  m a e ria l 

in d u stry  based  on non -m eta lic  raw  m a te r ia ls  and th e ir  app lica tion  in m odern 

technolog ies and sy s te m s  of co n stru c tio n  in Y ugoslav ia, an e ffo rt w as made to 

outline the  c h a ra c te r  -  is t ic s  and sign ifican t Yugoslav p o ss ib ili tie s  and ach ieve

m ents in th is  f ie ld .

C onvergency of m a te ria l p roduction , com ponents and e lem en ts  in  civ il eng ineering  

sy s te m s  a re  p re sen t in num erous p o s itiv e  exam ples of com plex c o n s tru c tio n . 

Within th e se  the e ffo r ts  of civ il eng ineering  m a te ria l in d u stry  based  on c lay  is  

w orth of m entioning in the  sen se  of tra n sfo rm a tio n  of production fo r a m ore 

soph is tica ted  fina lisa tion  of p roducts  a s  a con tribu tion  to  th e  in d u s tr ia lisa tio n  

of c o n s tru c tio n . T h is , f i r s t  of a ll r e f e r s  m ostly  to  the g re a te s t  Y ugoslav p ro d u cer 

of e lem en ts  based  on c la y , IGM "Toza M arkov ic", K ik inda, which to g e th er with



-  19  -

the In stitu te  of C ivil Engineering of the  S o cia lis t A utonom ous P rovince Voivodina 

from  Subotica ( in s titu t za g rad je v in a rs tv o  SAP V ojvodine, Subotica) w orks on 

the  developm ent of a panel sy stem  based  on porous b r ic k ;  it a lso  r e f e r s  to  

IGM "P o le t" , Novi Becej which develops a sy stem  fo r a w ider app lica tion  of 

" c e ra m site "  -  a m odern  c iv il eng ineering  m a te ria l fro m  expanded c la y .

5 . UNIDO AND INDUSTRIALISATION OF CIVIL CONSTRUCTIONS 

iN THE SOCIALIST AUTONOMOUS PROVINCE OF VOJVODINA 

AND IN SFR OF YUGOSLAVIA

The p resen ted  sy s tem s  of c iv il co n s tru c tio n s  in  Y u goslav ia , even though d ifferen t 

among them se lv es  to  a good ex ten t a re  a good p roof th a t with p ro p e r o rgan isa tio n  

good re s u lts  can  be ach ieved  which a r e  not beyond o th e r a c h ie v e m e n tilh e  w orld . 

In  o rd e r  to  d e c re a se  th e  d iffe ren ces  betw een th e  sy s te m s  it is  n e c e s s a ry  to  

in c re a se  the com posib ility  of e lem en ts  and th e ir  a s se m b lie s  which re q u ire s  

introduce ion of un ifo rm ity  of e lem en ts  which u n iv e rsa lly  can  be u sed  in a 

g re a te r  num ber of s y s te m s , i . e .  in m ore  co n stru c tiv e  and o th e r a s s e m b lie s .

In  o rd e r  to  in troduce u n ifo rm ity  of e lem en ts  and co m ponen ts , it i s  n e c e ssa ry  

to  se t-u p  s ta n d a rd s . It m ight be adv isab le  to  com pare  the  p re se n t s itu a tio n  with 

a c e r ta in  period  of the developm ent of the au tom obile in d u s try , when the m ajor 

techn ica l p rob lem s w ere  so lved  but when that autom obile rem inded  us of a 

c a r r ia g e .  S tandard isa tion  and un ifo rm ity  influenced the technological develop

m ent and re la tiv e ly  rap id ly  launched a s e r ia l  p roduct of a good quality  upon 

accep tab le  p rice  fo r a g re a te r  num ber of b u y e rs .

In o rd e r  to  find a so lution fo r convergen t draw ing n ea r of the ex istin g  sy s tem s  

in  Voivodina a req u es t was fo rm ulated  and a s s is ta n c e  w as asked  from  UNIDO, 

thus to  capacita te  our civ il co n stru c tio n  fo r m ore ra tio n a l e r re c t io n  of a g re a te r  

num ber of f la ts . The p ro g ram m e w as accep ted  by UNIDO and UNDP and a p ro jec t 

w as made under the  t i t le  " In d u stria lisa tio n  of C ivil Engineering in the SAP of 

. ojvodina DP /Y U G /7 6 /0 0 1 /.
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T asks of th e  P ro jec t w ere  as  follows:

a) on the b a s is  of an a ly se s  of foreign and dom estic  sy s te m s  w ith re s p e c t to  

Yugoslav re g u la tio n s  to  e lab o ra te  a m odel th a t would co m p rise  the 

following :

-  m odular coord ina tion  of m easu re s

-  s tan d a rd isa tio n  of fo rm s , n e t hods and p rin c ip le s  and un ifo rm ity  of 

e lem en ts  and com ponents in o rd e r  to  p rovide com p o sib iiity ,

-  to  p rovide p o ss ib ilitie s  fo r in d u stria lisa tio n  of in s ta lla tio n s  and 

fin ishing w o rk s.

This ta sk  a lso  co m p rised  tra in in g  of a c e r ta in  num ber of s ta ff  m em b ers  fo r 

p ro jec tin g  in such  a sy stem  and fo r production  of such e le m e n ts .

b) T rain ing  of a c e r ta in  nuntoer of e x p e rts  by m eans of sp e c ia lisa tio n s  fo r 

re s e a rc h  w ork - r e s e a r c h  of adequate fo rm s of m a te r ia ls  fo r m odem  

ways of production  and construction  a s  well a s  r e s e a rc h e s  of new 

m a te r ia ls .

c )  E stab lishm ent and equipping of a m odem  la b o ra to ry  fo r re a lis a tio n  of the 

above m entioned ta s k s .

The ta sk s  of the  p ro jec t w ere  c a rr ie d  o u t. The model and th e  p ro je c t w ere  

m ade -  the o p era tiv e  t i tle  of the p ro jec t i s  "Bcnat 80" (acco rd ing  to  th e  ti tle  

of one of the  execu tiv es  of the  p ro jec t -  GIK "Banat" from  Z ren jan in ) which 

was re a l is e d  with a s s is ta n c e  of UNIDO, i . e .  an ex p e rt com pany ATURBA -  

P a r is  and a g roup  of individual e x p e r ts . The an tic ipa ted  p ro v is io n s  w ere  

achieved  -  com posib iiity  of e lem en ts  w as made p o ss ib le , e lem en t jo in ts  of 

the  sy stem  w ere  a tte s te d  and conditions fo r s tan d ard isa tio n  w ere  c re a te d ,  

which do not provide com posib iiity  only , but a lso  m eet se ism ic a l s e c u r ity  

re q u ire m e n ts . The co n stru c tiv e  subsystem  e n ab le s  flex ib ility  in p ro je c tin g , 

a rc h ite c tu re  and function . T h irty  m odels w ere  te s te d  out of which 12 a re
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included into th e  c a ta lo g . The study h as  shown spans of 6 ,0 0  m , 4 ,8 0  m , and 

3 ,0 0  m which m ostly  m atch the  s tan d a rd s  o f an  appartm an t and a lso  o ffer 

p o ssib le  econom ical so lu tions in  function and p ro d u c tio n . M odularity  has  

a lre a d y  been recogn ized  in  Y ugoslav civ il eng ineering  in d u stry  — n x 60 c m .

The o th e r two ta s k s  of the p ro jec t have a lso  been  fin a lised  by the In s titu te  of 

C ivil E ngineering of th e  S o c ia lis t A utonom ous Province of Vojvodina from  

Subotica ( in s titu t za  q rad je v in a rs tv o  SAP V ojvodine, Subotica) with a ss is ta n c e  

of individual UNIDO e x p e r ts  and sp e c ia lise d  loca l e x p e r ts .  A b as is  has  been 

m ade fo r  fu r th e r  re s e a rc h  w ork and a lcb o ra to ry  wa^ equipped fo r sp ec ific  

re s e a rc h e s  and m a te ria l te s t in g . F or fu rth e r  developm ent of th e  sy stem  and 

civ il eng ineering  in  g e n e ra l , a p ro fess io n a l te am  co n sis tin g  of m ore  than  

25 e x p e rts  -  r e s e a rc h  w o rk e rs  w as e s ta b lish e d . T hese e x p e rts  a re  a lso  

a ffilia ted  with v a rio u s  in s titu tio n s  th rough  which they  . can  influence the 

fu r th e r  developm ent through d ire c t p a rtic ip a tio n  o r  in d irec tly  by p rep a ra tio n  

of fu tu re  e x p e rts  ( fa c u ltie s )  'o r  im provem ent of c iv il eng in eerin g .

The p ro jec t D P/Y ug/76/001 -  In d u s tr ia lisa tio n  of C ivil Engineering of SAP 

Vojvodina in itia ted  the issu an ce  of re g u la tio n s : "U niform  conditions for 

p ro jec ting  and co n stru c tio n  of housing build ings in SAP V ojvodina". Through 

the  a sso c ia tio n  "Panonija -  INCRP" a P ro g ram m e of In d u s tr ia lisa tio n  of 

In s ta lla tio n s  and F inishing Works w as p re p a re d  and accep ted  which w ill be 

re a l is e d  in the forthcom ing p e r io d . T his p ro g ram m e in c o rp o ra te s  the in te re s te d  

eng ineering  o rg a n isa tio n s , the  in d u stry  of c iv il eng ineering  m a te r ia ls  of SAP 

V ojvodina, KMG "T rudbenik", Beograd and the  Y ugoslav A ssocia tion  of Indus

t r ia l  C ivil C onstruc tion  "JINGRAP" (Jugoslovenska za jedn ica  in d u strijsk e  

g radn je  "JINGRAP" B eograd).

The g enera l a sso c ia tio n  of c iv il eng ineering  and in d u s try  ot c iv il eng ineering  

m a te r ia ls  of Y ugoslavia through i ts  com m ittee  fo r in d u s tr ia lisa tio n  of constru c tio n  

has  been chanelling fo r a good num ber of y e a rs  the a c tiv it ie s  of developm ent of
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civ il eng ineering  fo r the es tao lish m en t of s ta n d a rd s  fo r p ro je c tin g , production 

and c o n s tru c tio n . The F ederal G overnm ent of Y ugoslavia h as  e n tru s te d  th is  

ta sk  to  the  F edera l A dm inistration  for S tan d a rd isa tio n . The f i r s t  phase  of th ese  

s tan d a rd s  has  a lre ad y  been m ade and published  and the second  phase w ill be 

fin ished  in the  com ing  y ear of 1983.

6 . POSSIBLE FORMS OF COOPERATION WITH THE INTfcRESTED PARTIES 

FOR YUGOSLAV EXPERIENCES IN CIVIL ENGINEERING AND THE 

INDUSTRY OF CIVIL ENGINEERING MATERIALS

The v a r ie ty  and the b roadness  of p ro fess io n a l ex p erien ce  in  the  developm ent 

of num erous sy s te m s  of production of c iv i. eng ineering  m a te r ia ls  and th e ir  

app lication  in the  Y ugoslav civ il en g in ee rin g , o ffe r a wide b a s is  fo r coope

ra tio n  with the  in te re s te d  c o u n trie s  fo r tr a n s fe r r in g  th e se  positive  e x p e rien ces  

and o th e r ach ievem ents in th is  f ie ld .

The Y ugoslav e n te rp r is e s  and in stitu tio n s  a re  sea rch in g  fo r and a re  offering 

a lo n g -te rm  cooperation  withall in te re s te d  e n te rp r is e s  and in s titu tio n s  which 

could be re a lis e d  through one of the following fo rm s  of co o p era tio n s :

-  r e s e a rc h e s  of raw  m ateria l d e p o s its ,  e lab o ra tio n  of s tu d ie s  on app licab ility  

of raw  m a te r ia ls  on la b o ra to ry  and s e m i- in d u s tr ia l te s t in g s ,

-  e lab o ra tio n  of feasib ility  s tu d ie s , p ro ie c ts  and re a lis a tio n  of fa c to r ie s

fo r the  production  of c iv il eng ineering  m a te r ia ls ,

-  consulting  s e rv ic e s  for the  constru c tio n  of fa c to r is  fo r p roduction  of c iv il 

en g ineering  m a te r ia ls ,  and co n stru c tio n  of housing o b je c ts ,

-  tra n s fe r  of technology and know-how In the production of c iv il eng ineering  

m a te r ia ls ,  p re fa b ric a te s  and c iv 'l  eng in eerin g  s y s te m s ,

-  s e rv ic e s  of e x p e r ts :  in stitu tional or individual in  finding out so lu tions 

fo r p ro b lem s in production and c o n s tru c tio n ,

-  tra in in g  in  Y ugoslav educ£ ional in s ti tu tio n s ,
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-  tra in in g  in  Y ugoslav productional p la n ts ,

-  tra in in g  in  the  co u n try  of the u s e r  of th e  co o p era tio n ,

-  sp e c ia lisa tio n s  in  r e s e a rc h  in s titu tio n s  in  Y ugoslav ia ,

-  consulting  .«services in  p ro je c tin g , co n s tru c tio n  and o rgan isa tio n  

o f w ork of th e  C ivil Engineering C e n te r ,

-  tech n ica l a s s is ta n c e  through UNIDO

-  any o th e r  defined o r  sp ec ific  needs of p ro fess io n a l coopera tion  
in  th is  f ie ld .

N O T E :

Below we a r e  giving th e  a d d re s se s  of th e  w ork o rg an isa tio n s  and Y ugoslav 

in s titu tio n s  . in  th e  sequence of o rd e r  a s  they  ap p ea r in  th is  p a p e r .

F o r de ta iled  in fo rm ation  p leas  r e f e r  to :

-  Jugoslovensk i g rad jev in sk i c e n ta r ,  Beograd 
B ulevar rev o lu c ije  84

Phone -  011/436-122 and 011/436-229 

T elex : 12007 YU JGC

-  In s titu t za  g rad je v in a rs tv o  SAP V ojvodine 

S ubotica, Put M ose Pi jade 86

Phone -  024/41-011 and 024/43-213 

T elex : 15218 IGV SU
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-  SOUR "MASINOGRADNJA" (MAG) 11000 B eograd , N em anjina 4/X l

-  SOUR "DJURO DJAKOVld" 35000 S la \o n sk i B rod, N jegosevu 1

-  "ENERGOlNVEST" 71000 S a ra je v o , T vornicka 3

-  PZ "JUCEMA" 41000 Z a g re b , P rila z  JNA 30Л

-  "DALIT" 4Ja00 D a ru v a r , Radiceva 46

-  PZ "KAMERGRAN" 11000 B eograd , Bulevar rev o lu c ije  84

-  InduStrija m asina "IVO LOLA RIBAR" , 11250 Beograd-Zeleznik,'Tom e Buse 1

-  "CER" 32000 è a e a k ,  D r D rag ise  M isovica 169

-  "MILOS DIMANIC" 16210 V laso tince

-  Biro za g rad je v in a rs tv o , 11000 B eograd, D alm atinska 47

-  RO "KERAPROJEKT" 41000 Z a g re b , Petr' va 112

-  K onstrukcioni b iro ,  41000 Z a g re b , P rila z  JNA 30

-  Jugoslovenski g rad iev in sk i c e n ta r ,  11000 B eograd, B ulevar rev o lu c ije  84

-  S lovenija C e s te , 61000 L jub ljana, Titova 38

-  In s titu t za g ra d je v in a rs tv o , 24000 S ubotica, Put M ose P ijade 86

-  RO "NEIMAR-NOVI SAD" 21000 Novi Sad , Stevana Branovackog 3

-  RO "INVEST-IMPORT" 11000 B eograd, T e raz ije  5

-  "SlPAD" S ara jev o , RO "INZENJERING", 75400 Z v o rn ik , F ilipa K lja jica  6

-  In s titu t za isp itivan je  m a te r ija la  SR S rb ije , 11000 B eograd ,Bulevar 

Vojvode M isica 43

-  In s titu t tehnickih nauka SANU, 11000 B eograd , Knez M ihajlova 35

-  "JUGOMONT" 41000 Z a g re b , H orvacanska c e s ta  11

-  KMG "TRUDBENIK" 11000 B eograd , Bulevar rev o lu c ije  79

-  GIP "OBNOVA" 61000 L jub ljana, Titova 39

-  "ADRIJAMONT" 51000 R ijeka, Antuna B arca 3

-  GP "VRANICA", 71000 S a ra je v o , JNA 9
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-  GIK "1 MA J "  24300 Backa T opola, B ecejski put bb

-  Fakultet tehn ick ih  nauka -  In s titu t za in d u s trijsk u  g rad n ju ,

21000 Nov:' S ad , V eljka V lahovica 3

-  PZ Jugoslovenskih  p ro izvodiaca plino i p jenobetona, 51000 P u la , J .D o b r ile  6
-  "MARLES" 62000 MARIBOF.

-  In d u s tr iîsk i kom binat "KRlVA JA " , 72220 Z av idov ic i, Radnicka 2 

- I G M  'TOZA MARKOVlC" 23300 K ikinda, B asaidski d ru m  62

-  PZ "JINGRAP" , 11000 B eograd , B tüevar rev o lu c ije  84

-  PZ "INPROS" 11000 B eograd , B ulevar rev o lu c iîe  84

-  PZ "PANONIJA-INGRAP" 21000 Novi Sad , T rifkov icev  t r g  4

-  SOUR "üsIPAD", 71000 S a ra ie v o , M .ï i ta  15

-  SH K "IVA N JICA ", 32250 Iv a n jic a , V eniiem ina M arinkovica bb

-  SIK "VELIMIR JAKIC" , 84210 P ljev lia , S tnètca 11

-  Lesna in d u s tr ia  "JELOVICA", 64420 Skofja Loka, K idriceva 5 8

-  RO "POLET" 23272 Novi B ecef, Zeleznicka 13

-  O pste ud ruzen je  g rad je v in a rs tv a  i IGM JU g o slav ije ,

11000 B eograd, Bulevar Revoluctie 84






