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KONGRES JE ORGANIZOVAN U SARADNJI SA: 
GRAĐEVINSKIM FAKULTETOM UNIVERZITETA U BEOGRADU;  

FAKULTETOM TEHNIČKIH NAUKA UNIVERZITETA U NOVOM SADU. 
 
POKROVITELJ KONGRESA: 
MINISTARSTVO PROSVETE, NAUKE I TEHNOLOŠKOG RAZVOJA 



II 
 

SPONZORI KONGRESA: 

PPllaattiinnaassttii  ssppoonnzzoorrii::  

PPEERRII--OOPPLLAATTEE  DD..OO..OO..  ŠŠiimmaannoovvccii  

ŠŠIIRRBBEEGGOOVVIIĆĆ  IInnžžeennjjeerriinngg,,  GGrraaččaanniiccaa,,  BBiiHH  

ZZllaattnnii  ssppoonnzzoorrii::  

AADDIINNGG  DD..OO..OO..  BBeeooggrraadd  

AARRMMOONNTT  SSPP  DD..OO..OO..  BBeeooggrraadd  

CCRRHH  ((SSrrbbiijjaa))  DD..OO..OO..  PPooppoovvaacc  

EENNEERRGGOOPPRROOJJEEKKTT  HHOOLLDDIINNGG  AA..DD..  BBeeooggrraadd  

MMAARRTTIINNII  GGRRAADDNNJJAA  DD..OO..OO..  IInnđđiijjaa  

PPEEIIKKKKOO  SSLLOOVVAAKKIIAA  SS..RR..OO..  KKrrááľľoovváá  nnaadd  VVááhhoomm,,  SSlloovvaakkiiaa  

PPUUTT--IINNŽŽEENNJJEERRIINNGG  DD..OO..OO..  NNiišš  

SSrreebbrrnnii  ssppoonnzzoorrii::  

CCEENNRROOPPRROOJJEEKKTT  DD..OO..OO..  BBeeooggrraadd  

DDEELL  IINNGG  DD..OO..OO..  BBeeooggrraadd  

EENNEERRGGOOPPRROOJJEEKKTT  EENNTTEELL  AA..DD..  BBeeooggrraadd  

MMAAPPEEII  SSRRBB  DD..OO..OO..  BBeeooggrraadd  

PPIIRRAAMMIIDDAA  DD..OO..OO..  SSrreemmsskkaa  MMiittrroovviiccaa  

BBrroonnzzaannii  ssppoonnzzoorrii::  

AASSAA  IIBBEELLIIKK  DD..OO..OO..  BBeeooggrraadd  



III 
 

AASSMMEECC  CCOONNSSUULLTTAANNTTSS  DD..OO..OO..  BBeeooggrraadd  

DDNNEECC  DD..OO..OO..  BBeeooggrraadd  

EEXX  BBCC  DD..OO..OO..  BBeeooggrraadd  

KKOOLLAARREEVVIIĆĆ  DD..OO..OO..  PPoojjaattee  

MMEETTAALL--CCIINNKKAARRAA  DD..OO..OO..  IInnđđiijjaa  

SSIIKKAA  SSRRBBIIJJAA  DD..OO..OO..  ŠŠiimmaannoovvccii  

ŠŠIIDDPPRROOJJEEKKTT  DD..OO..OO..  ŠŠiidd  



IV 
 

DOSADAŠNJI KONGRESI,  
SIMPOZIJUMI I SAVETOVANJA 
 
 
PRVO SAVETOVANJE 
JUGOSLOVENSKIH INŽENJERA KONSTRUKTERA 
ZAGREB, decembar 1953. 
 
 
DRUGI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
OPATIJA, maj 1958. 
 
Predsednik: akademik, prof. dr h.c. Đorđe LAZAREVIĆ, dipl.inž.građ., Beograd 
Sekretar: prof. Zvonimir PAVLOVIĆ, dipl.inž.građ., Beograd 
 
 
TREĆI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
SARAJEVO, septembar 1964. 
 
Predsednik: prof. dr Kruno TONKOVIĆ, dipl.inž.građ., Zagreb 
Potpredsednik: prof. Ljubomir JEVTOVIĆ, dipl.inž.građ., Beograd 
Sekretar: prof. Zvonimir PAVLOVIĆ, dipl.inž.građ., Beograd 
 
 
ČETVRTI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
PORTOROŽ, jun 1969. 
 
Predsednik: akademik, prof. dr Milan ĐURIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. Miloš MARINČEK, dipl.inž.građ., Ljubljana 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
 
 
PETI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
BUDVA, septembar 1974. 
 
Predsednik: akademik, prof. dr Milan ĐURIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. Miloš MARINČEK, dipl.inž.građ., Ljubljana 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
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SIMPOZIJUM 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
"GREŠKE, SANACIJE I ISKUSTVA U INVESTIRANJU, PROJEKTOVANJU, 
GRAĐENJU I EKSPLOATACIJI GRAĐEVINSKIH OBJEKATA" 
CAVTAT, novembar 1976. 
 
 
ŠESTI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
BLED, septembar 1978. 
 
Predsednik: akademik, prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
Potpredsednik: prof. Milenko PRŽULJ, dipl.inž.građ., Sarajevo 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar za  
međunarodne veze: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
 
 
SIMPOZIJUM 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA I 
INSTITUTA ZA MATERIJALE I KONSTRUKCIJE GRAĐEVINSKOG FAKULTETA 
UNIVERZITETA U BEOGRADU 
"INOVACIJE JUGOSLOVENSKIH PROPISA ZA BETONSKE, METALNE I 
SPREGNUTE KONSTRUKCIJE - ISKUSTVA I NOVA SAZNANJA" 
TROGIR, maj 1980. 
 
Na Skupštini održanoj maja 1980. u Trogiru, Jugoslovensko društvo građevinskih konstruktera 
je promenilo naziv u SAVEZ DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA JUGOSLAVIJE 
- SDGKJ. Na Skupštini je odlučeno da izvršni odbor, izabran na VI Kongresu na Bledu, u 
istom sastavu obavlja dužnosti PREDSEDNIŠTVA SDGKJ do sledećeg kongresa. 
 
Za predsednika i potpredsednika SDGKJ sa jednogodišnjim mandatom izabrani su: 
 
Predsednik: akademik, prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
Potpredsednik: prof. Milenko PRŽULJ, dipl.inž.građ., Sarajevo 
 
a za predsednika i potpredsednika SDGKJ za naredni jednogodišnji mandat: 
 
Predsednik: prof. Milenko PRŽULJ, dipl.inž.građ., Sarajevo 
Potpredsednik: Marijan KOŠČAK, dipl.inž.građ., Zagreb



VI 
 

SEDMI KONGRES 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA JUGOSLAVIJE 
CAVTAT, april 1983. 
 
Predsednik: prof. Milenko PRŽULJ, dipl.inž.građ., Sarajevo 
Potpredsednik: prof. dr Stanko ŠRAM, dipl.inž.građ., Zagreb 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar za  
međunarodne veze: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
 
 
SIMPOZIJUM '85 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA JUGOSLAVIJE 
DUBROVNIK, april 1985. 
 
Na sednici Predsedništva SDGKJ, održanoj aprila 1985. u Dubrovniku odlučeno je da se 
predsedniku, potpredsedniku, sekretaru i sekretaru za međunarodne veze, izabranim na VII 
Kongresu SDGKJ u Cavtatu, produži mandat do sledećeg kongresa. 
 
 
OSMI KONGRES 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA JUGOSLAVIJE 
CAVTAT, april 1987. 
 
Predsednik: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Franci KRŽIĆ, dipl.inž.građ., Ljubljana 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar za  
međunarodne veze: docent dr Jure RADIĆ, dipl.inž.građ., Zagreb 
 
 
JUGOSLOVENSKO SAVETOVANJE O PRIMENI NOVOG PRAVILNIKA ZA 
BETON I ARMIRANI BETON BAB 87 ZAJEDNO SA JUDIMK, GRAĐEVINSKIM 
INSTITUTOM ZAGREB I GRAĐEVINSKIM FAKULTETOM BEOGRAD 
DUBROVNIK, april 1989. 
 
Na sednici Predsedništva SDGKJ održanoj aprila 1989. u Dubrovniku, ponovo su izabrani za 
sledeći dvogodišnji period 
 
Predsednik: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Franci KRŽIĆ, dipl.inž.građ., Ljubljana 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar za  
međunarodne veze: docent dr Jure RADIĆ, dipl.inž.građ., Zagreb 
 
 



VII 
 

DEVETI KONGRES 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA JUGOSLAVIJE 
CAVTAT, april 1991. 
 
Predsednik: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Franci KRŽIĆ, dipl.inž.građ., Ljubljana 
Sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar za  
međunarodne veze: docent dr Jure RADIĆ, dipl.inž.građ., Zagreb 
Članovi 
predsedništva: prof. Vukašin AČANSKI, dipl.inž.građ., Maribor 
 prof. dr Vinko ČANDRLIĆ, dipl.inž.građ., Zagreb 
 prof. dr Radomir FOLIĆ, dip.inž.građ., Novi Sad 
 akademik, prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
 prof. Dravan IVANOV, dipl.inž.građ., Skoplje 
 prof. Gojko NENADIĆ, dipl.inž.građ., Beograd 
 prof. Milenko PRŽULJ, dipl.inž.građ., Sarajevo 
 Vladimir STANKOVIĆ, dipl.inž.građ., Titograd 
 Vidoje ZELENOVIĆ, dipl.inž.građ., Priština 
 prof. dr Stanko ŠRAM, dipl.inž.građ., Zagreb 
 mr Cvetan TANEVSKI, dipl.inž.građ., Skoplje 
Članovi  
Nadzornog  
odbora: Jovan BOŠKOV, dipl.inž.građ., Novi Sad 
 prof. dr Boris KOLJOZOV, dipl.inž.građ., Skoplje 
 Zvonimir SABLJAK, dipl.inž.građ., Novi Sad 
 
Posle raspada SFRJ, Savez društava građevinskih konstruktera Jugoslavije - SDGKJ 
transformisao se u Jugoslovensko društvo građevinskih konstruktera - JDGK, koje je 
nastavilo delatnost SDGKJ. Na Osnivačkoj skupštini, održanoj 1.12.1994. godine u Beogradu, 
usvojen je novi statut i imenovano predsedništvo u sastavu: 
 
Predsednik: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad 
Generalni 
sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: akademik prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
 prof. dr Milorad IVKOVIĆ, dipl.inž.građ., Beograd 
 Miroslav BAJIĆ, dip.inž.građ., Novi Sad 
 Veljko BELADA, dipl.inž.građ., Podgorica 
 Vidoje ZELENOVIĆ, dipl.inž.građ., Priština 
 prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
 prof. dr Aleksandar PAKVOR, dipl.inž.građ., Beograd 
 prof. dr Mihailo MURAVLJOV, dipl.inž.građ., Beograd 
 



VIII 
 

Jugoslovensko društvo građevinskih konstruktera, zajedno sa Građevinskim fakultetom u 
Beogradu i Saveznim zavodom za standardizaciju, organizovalo je dva jugoslovenska 
savetovanja: 
 
PRVO JUGOSLOVENSKO SAVETOVANJE 
EVROKODOVI I JUGOSLOVENSKO GRAĐEVINSKO KONSTRUKTERSTVO 
BEOGRAD, jun 1995. 
 
DRUGO JUGOSLOVENSKO SAVETOVANJE 
EVROKODOVI I JUGOSLOVENSKO GRAĐEVINSKO KONSTRUKTERSTVO 
BEOGRAD, april 1997. 
 
 
DESETI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
VRNJAČKA BANJA, jun 1998. 
 
Na Skupštini JDGK, održanoj juna 1998. u Vrnjačkoj Banji, izabrano je novo predsedništvo i 
nadzorni odbor JDGK, u sledećem sastavu: 
 
Predsednik: prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Radenko PEJOVIĆ, dipl.inž.građ., Podgorica 
Generalni 
sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar: Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: akademik prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
 prof. dr Milorad IVKOVIĆ , dipl.inž.građ., Beograd 
 prof. dr Života PERIŠIĆ, dip.inž.građ., Beograd 
 prof. dr Aleksandar PAKVOR, dipl.inž.građ., Beograd 
 prof. dr Miodrag SEKULOVIĆ, dipl.inž.građ., Beograd 
 prof. dr Arsenije VUJOVIĆ, dipl.inž.građ., Podgorica 
 prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad  
 prof. dr Živojin PRAŠČEVIĆ, dipl.inž.građ., Beograd 
 prof. dr Dragan BUĐEVAC, dipl.inž.građ., Beograd 
 prof. dr Milić MILIĆEVIĆ, dipl.inž.građ., Niš 
 mr Vidoje ZELENOVIĆ, dipl.inž.građ., Gacko 
 Veljko BELADA, dipl.inž.građ., Podgorica 
 Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad  
 Dragan VUKADINOVIĆ, dipl.inž.građ., Beograd 
 Jožef KERMECI, dipl.inž.građ., Kanjiža 
Članovi 
Nadzornog 
odbora: prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd - predsednik 
 prof. dr Mladen ULIĆEVIĆ, dipl.inž.građ., Podgorica 
 Miroslav BAJIĆ, dipl.inž.građ., Novi Sad 



IX 
 

Na istoj skupštini izabrani su za počasne članove JDGK: 
 
 akademik prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 
 prof. dr Milorad IVKOVIĆ , dipl.inž.građ., Beograd 
 prof. dr Tihomir NIKOLOVSKI, dipl.inž.građ., Skoplje 
 
takođe je izabrano i 14 zaslužnih članova JDGK: 
 
 prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
 prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad  
 Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad  
 prof. dr Aleksandar PAKVOR, dipl.inž.građ., Beograd 
 prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
 Stojan DINIĆ, dipl.inž.građ., Beograd 
 mr Vidoje ZELENOVIĆ, dipl.inž.građ., Gacko  
 prof. dr Boško PETROVIĆ, dipl.inž.građ., Beograd 
 prof. dr Miroslav DEBELJKOVIĆ, dipl.inž.građ., Beograd 
 mr Branislav VOJINOVIĆ, dipl.inž.građ., Beograd 
 prof. dr Milić MILIĆEVIĆ, dipl.inž.građ., Niš 
 prof. dr Milan GOJKOVIĆ , dipl.inž.građ., Beograd 
 dr Vladimir STANKOVIĆ, dipl.inž.građ., Podgorica 
 Veljko BELADA, dipl.inž.građ., Podgorica 
 
 
SIMPOZIJUM 2000. 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
VRNJAČKA BANJA, 1-3. novembar 2000. 
 
Na Skupštini JDGK, održanoj 2. novembra 2000. u Vrnjačkoj Banji, predsedništvo JDGK je 
prošireno sa dva člana i njegov sastav čine: 
 
Predsednik: prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Radenko PEJOVIĆ, dipl.inž.građ., Podgorica 
Generalni 
sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar: Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: akademik, prof. dr Nikola HAJDIN, dipl.inž.građ., Beograd 

prof. dr Milorad IVKOVIĆ , dipl.inž.građ., Beograd 
prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
prof. dr Aleksandar PAKVOR, dipl.inž.građ., Beograd 
prof. dr Miodrag SEKULOVIĆ, dipl.inž.građ., Beograd 
prof. dr Arsenije VUJOVIĆ, dipl.inž.građ., Podgorica 
prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad 
prof. dr Živojin PRAŠČEVIĆ, dipl.inž.građ., Beograd 
prof. dr Dragan BUĐEVAC, dipl.inž.građ., Beograd 



X 
 

prof. dr Milić MILIĆEVIĆ, dipl.inž.građ., Niš 
mr Vidoje ZELENOVIĆ, dipl.inž.građ., Banja Luka 
Veljko BELADA, dipl.inž.građ., Podgorica 
Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad  
Dragan VUKADINOVIĆ, dipl.inž.građ., Beograd 
Jožef KERMECI, dipl.inž.građ., Kanjiža 

Članovi  
Nadzornog 
odbora: prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd - predsednik 

prof. dr Mladen ULIĆEVIĆ, dipl.inž.građ., Podgorica 
Miroslav BAJIĆ, dipl.inž.građ., Novi Sad 

 
Na istoj skupštini izabrani su za počasne članove JDGK: 

 
prof. dr Sande ATANASOVSKI, dipl.inž.građ., Skoplje 
prof. dr Dragan IVANOV, dipl.inž.građ., Skoplje 
prof. dr Milenko PRŽULJ, dipl.inž.građ., Ljubljana 
prof. dr Vukašin AČANSKI, dipl.inž.građ., Maribor 
prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 
Stojan DINIĆ, dipl.inž.građ., Beograd 
 

 takođe je izabrano i 10 zaslužnih članova JDGK: 
 

prof. Dimitrije ĆERTIĆ, dipl.inž.građ., Beograd 
Predrag ŽELALIĆ, dipl.inž.građ., Beograd 
prof. Gojko NENADIĆ, dipl.inž.građ., Beograd 
Anđelko KOVAČEVIĆ, dipl.inž.građ., Beograd 
prof. dr Živojin PRAŠČEVIĆ, dipl.inž.građ., Beograd 
Miroslav BAJIĆ, dipl.inž.građ., Beograd 
prof. dr Mihailo MURAVLJOV, dipl.inž.građ., Beograd 
prof. dr Arsenije VUJOVIĆ, dipl.inž.građ., Podgorica 
Lazar PRODANOVIĆ, dipl.inž.građ., Beograd 
Johan SKLENA, dipl.inž.građ., Novi Sad 
 

 
JEDANAESTI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
VRNJAČKA BANJA, 25-27. septembar 2002. 
 
Na Skupštini JDGK, održanoj 24. septembra 2002. u Vrnjačkoj Banji, izabrano je novo 
predsedništvo i nadzorni odbor JDGK, u sledećem sastavu: 
 
Predsednik: prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Radenko PEJOVIĆ, dipl.inž.građ., Podgorica 
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Generalni sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar: Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 

prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad 
prof. dr Arsenije VUJOVIĆ, dipl.inž.građ., Podgorica 
prof. dr Živojin PRAŠČEVIĆ, dipl.inž.građ., Beograd 
prof. dr Dragan BUĐEVAC, dipl.inž.građ., Beograd 
prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Đorđe VUKSANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Mladen ULIĆEVIĆ, dipl.inž.građ., Podgorica 
prof. dr Dragoslav STOJIĆ, dipl.inž.građ., Niš 
mr Vidoje ZELENOVIĆ, dipl.inž.građ., Gacko 
Dragan VUKADINOVIĆ, dipl.inž.građ., Beograd 
Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad  

 Jožef KERMECI, dipl.inž.građ., Kanjiža 
Članovi 
Nadzornog 
odbora: mr Dragana ČUKIĆ, dipl.inž.građ., Beograd 
 mr Đorđe LAĐINOVIĆ, dipl.inž.građ., Novi Sad 

Igor ĐURANOVIĆ, dipl.inž.građ., Podgorica 
 

Na istoj skupštini izabrani su za počasne članove JDGK: 
 

prof. dr Stanko ŠRAM, dipl.inž.građ. - Hrvatska 
prof. dr Miodrag VELKOV, dipl.inž.građ. - Makedonija 
prof. dr Aleksandar PAKVOR, dipl.inž.građ., Beograd  
prof. dr Miodrag SEKULOVIĆ, dipl.inž.građ., Beograd 
Predrag ŽELALIĆ, dipl.inž.građ., Beograd 
Veljko BELADA, dipl.inž.građ., Podgorica 
mr Vladimir STANKOVIĆ, dipl.inž.građ., Podgorica 

 
takođe je izabrano i 12 zaslužnih članova JDGK: 

 
prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Radenko PEJOVIĆ, dipl.inž.građ., Podgorica 
prof. dr Mladen ULIĆEVIĆ, dipl.inž.građ., Podgorica 
prof. dr Petar ČOLIĆ, dipl.inž.građ., Beograd 
Dušan SIMOVIĆ, dipl.inž.građ., Beograd 
Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
Dragan VUKADINOVIĆ, dipl.inž.građ., Beograd 
Boško TRIVIĆ, dipl.inž.građ., Beograd 
Jožef KERMECI, dipl.inž.građ., Kanjiža 
Vukan NJAGULJ, dipl.inž.građ., Beograd 
Dragomir LUKIĆ, dipl.inž.građ., Beograd 
Miroslav SUBOTIĆ, dipl.inž.građ., Beograd 
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SIMPOZIJUM 2004. 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
VRNJAČKA BANJA, 29. septembar - 1. oktobar 2004. 
 
Predsednik: prof. dr Mirko AĆIĆ, dipl.inž.građ., Beograd 
Potpredsednik: prof. dr Radenko PEJOVIĆ, dipl.inž.građ., Podgorica 
Generalni 
sekretar: Stojan DINIĆ, dipl.inž.građ., Beograd 
Sekretar: Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
 
Članovi 
predsedništva: prof. dr Života PERIŠIĆ, dipl.inž.građ., Beograd 

prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad 
prof. dr Arsenije VUJOVIĆ, dipl.inž.građ., Podgorica 
prof. dr Živojin PRAŠČEVIĆ, dipl.inž.građ., Beograd 
prof. dr Dragan BUĐEVAC, dipl.inž.građ., Beograd 
prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Đorđe VUKSANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Mladen ULIĆEVIĆ, dipl.inž.građ., Podgorica 
prof. dr Dragoslav STOJIĆ, dipl.inž.građ., Niš 
prof. dr Petar ČOLIĆ, dipl.inž.građ., Beograd 
mr Vidoje ZELENOVIĆ, dipl.inž.građ., Gacko 
Dragan VUKADINOVIĆ, dipl.inž.građ., Beograd 
Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad  

 Jožef KERMECI, dipl.inž.građ., Kanjiža 
Članovi 
Nadzornog 
odbora: mr Dragana ČUKIĆ, dipl.inž.građ., Beograd 
 mr Đorđe LAĐINOVIĆ, dipl.inž.građ., Novi Sad 

Igor ĐURANOVIĆ, dipl.inž.građ., Podgorica 
 

Na istoj skupštini izabrani su za počasne članove JDGK: 
 

prof. dr Predrag GAVRILOVIĆ, dipl.inž.građ. 
Saško STREZOVSKI, dipl.inž.građ. 
prof. Gojko NENADIĆ, dipl.inž.građ. 
prof. dr Mihajlo TRIFUNAC, dipl.inž.građ. 
prof. dr Milija PAVLOVIĆ, dipl.inž.građ. 
prof. dr David LLOJD SMITH, dipl.inž.građ. 
prof. dr. Arsenije VUJOVIĆ, dipl.inž.građ.  
prof. dr Vlado GOCEVSKI, dipl.inž.građ. 
prof. dr Tomislav RADOJIČIĆ, dipl.inž.građ.  
Ivan MAMUŽIĆ, dipl.inž.građ. 
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takođe je izabrano i 12 zaslužnih članova JDGK: 
 

Jovo SMILJANIĆ, dipl.inž.građ. 
Dragan MAJKIĆ, dipl.inž.građ. 
Lajčo STIPIĆ, dipl.inž.građ. 
prof. dr Milivoje STANKOVIĆ, dipl.inž.građ. 
prof. dr Dragoljub DRENIĆ, dipl.inž.građ. 
prof. dr Dušan PETKOVIĆ, dipl.inž.građ. 
prof. dr Dragan BUĐEVAC, dipl.inž.građ.  
mr Dragana ČUKIĆ, dipl.inž.građ.  
mr Milan ĐOKOVIĆ, dipl.inž.građ.  
prof. dr Božidar S. PAVIĆEVIĆ, dipl.inž.građ.  
mr Radivoje MRDAK, dipl.inž.građ. 
prof. dr Vojislav MIHAILOVIĆ, dipl.inž.građ. 

 
DVANAESTI KONGRES 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA 
VRNJAČKA BANJA, 27-29. septembar 2006. 
 
Na Skupštini JDGK, održanoj 27. septembra 2006. u Vrnjačkoj Banji, izabrano je novo 
predsedništvo i nadzorni odbor JDGK, u sledećem sastavu: 
 
Predsednik: prof. dr Dejan BAJIĆ, dipl.inž.građ., Beograd 
Potpredsednik: Svetislav SIMOVIĆ, dipl.inž.građ., Podgorica 
Sekretar: prof. dr Snežana MARINKOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: prof. dr Dušan NAJDANOVIĆ, dipl.inž.građ., Beograd 

prof. dr Đorđe VUKSANOVIĆ, dipl.inž.građ., Beograd 
prof. dr Dragoslav STOJIĆ, dipl.inž.građ., Niš 
prof. dr Radomir FOLIĆ, dipl.inž.građ., Novi Sad 
doc. dr Đorđe LAĐINOVIĆ, dipl.inž.građ., Novi Sad 
doc. dr Bratislav STIPANIĆ, dipl.inž.građ., Beograd 
doc. dr Aleksandar RISTOVSKI, dipl.inž.građ., Kosovska Mitrovica 
dr Zoran FLORIĆ, dipl.inž.građ., Novi Sad 
Ivan MAMUŽIĆ, dipl.inž.građ., Novi Sad 
Zoran FILIPOVIĆ, dipl.inž.građ., Beograd 
Branko KNEŽEVIĆ, dipl.inž.građ., Beograd 
Slobodan CVETKOVIĆ, dipl.inž.građ., Beograd 
Slobodan MITROVIĆ, dipl.inž.građ., Beograd 

Članovi 
Nadzornog 
odbora: mr Slobodan GRKOVIĆ, dipl.inž.građ., Subotica 
 Gojko GRBIĆ, dipl.inž.građ., Loznica 
 Miroslav MIHAJLOVIĆ, dipl.inž.građ., Paraćin 
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Na istoj skupštini izabrani su za počasne članove JDGK: 
Prof. dr Mirka AĆIĆA, dipl.građ.inž. 
Prof. dr Radomira FOLIĆA, dipl.građ.inž. 
Prof. dr Radenka PEJOVIĆA, dipl.građ.inž. 
Prof. dr Trifuna PASKALOVA , dipl.građ.inž.  
Mr Vidoja ZELENOVIĆA, dipl.građ.inž. 
 

takođe je  izabrano i 5 zaslužnih članova JDGK: 
 
Prof. dr Đorđe VUKSANOVIĆ, dipl.građ.inž. 
Prof. dr Dejan BAJIĆ, dipl.građ.inž. 
Prof. dr Dragoslav STOJIĆ, dipl.građ.inž. 
Jožef BARNA , dipl.građ.inž.  
Mr Predrag PAVLOVIĆ, dipl.građ.inž. 
 
 

SIMPOZIJUM 2008. 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
ZLATIBOR "ČIGOTA", 24-26. septembar 2008. 
 
Predsednik: prof. dr Dejan BAJIĆ, dipl.inž.građ., Beograd 
Potpredsednik: Svetislav SIMOVIĆ, dipl.inž.građ., Podgorica 
Sekretar: prof. dr Snežana MARINKOVIĆ, dipl.inž.građ., Beograd 
 
Nije bilo izbora za zaslužne i počasne članove društva. 

 
TRINAESTI KONGRES  
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
ZLATIBOR "ČIGOTA", 22-24. septembar 2010. 
 
Na Skupštini DGKS, održanoj 22. septembra 2010. na Zlatiboru izabrano je novo 
predsedništvo i nadzorni odbor DGKS, u sledećem sastavu: 
 
Predsednik:               prof. dr Miloš LAZOVIĆ, dipl.inž.građ., Beograd 
Potpredsednik:         Aleksandar BOJOVIĆ, dipl.inž.građ., Beograd 
Sekretar:                   prof. dr Boško STEVANOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: prof. dr Snežana MARINKOVIĆ, dipl.inž.građ., Beograd 
 prof. dr Đorđe VUKSANOVIĆ, dipl.inž.građ., Beograd 
 prof. dr Mihajlo ĐURĐEVIĆ, dipl.inž.građ., Beograd 
 prof. dr Đorđe LAĐINOVIĆ, dipl.inž.građ., Novi Sad 
 doc. dr Bratislav STIPANIĆ, dipl.inž.građ., Beograd 
 prof. dr Dragoslav STOJIĆ, dipl.inž.građ., Niš 
 mr Slobodan GRKOVIĆ, dipl.inž.građ., Subotica 
 prof. dr Aleksandar RISTOVSKI, dipl.inž.građ., Kos.Mitrovica 
 Gojko GRBIĆ, dipl.inž.građ., Loznica 
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 dr Zoran FLORIĆ, dipl.inž.građ., Novi Sad 
 Đorđe PAVKOV, dipl.inž.građ., Novi Sad 
 Svetislav SIMOVIĆ, dipl.inž.građ., Beograd 
 Goran VUKOBRATOVIĆ, dipl.inž.građ., Novi Sad 
 Branko KNEŽEVIĆ, dipl.inž.građ., Beograd 
Članovi 
Nadzornog 
odbora: Miroslav MIHAJLOVIĆ, dipl.inž.građ., Paraćin 
 prof. dr Zlatko MARKOVIĆ, dipl.inž.građ., Beograd 
 Aleksandar TRAJKOVIĆ, dipl.inž.građ., Beograd 
 
Na istoj skupštini izabran je 1 počasni član DGKS: 
 
 Prof. dr Mirko AĆIĆ, dipl.inž.građ. 
 
 
SIMPOZIJUM 2012. 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
VRNJAČKA BANJA, 19-21. septembar 2012. 
 
Predsednik:            prof. dr Miloš LAZOVIĆ, dipl.inž.građ., Beograd 
Potpredsednik:       Aleksandar BOJOVIĆ, dipl.inž.građ., Beograd 
Sekretar:              prof. dr Boško STEVANOVIĆ, dipl.inž.građ., Beograd 
 
Nije bilo izbora za zaslužne i počasne članove društva. 
 
 
ČETRNAESTI KONGRES 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
NOVI SAD, 24-26. septembar 2014. 
 
Na Skupštini DGKS, održanoj 24. septembra 2014. u Novom Sadu izabrano je novo 
predsedništvo i nadzorni odbor DGKS, u sledećem sastavu: 
 
Predsednik  prof. dr Đorđe LAĐINOVIĆ, dipl.inž.građ., Novi Sad 
Potpredsednik:         Aleksandar BOJOVIĆ, dipl.inž.građ., Beograd 
Generalni sekretar:   prof. dr Zlatko MARKOVIĆ, dipl.inž.građ., Beograd  
Sekretar:                   prof. dr Boško STEVANOVIĆ, dipl.inž.građ., Beograd 
Članovi 
predsedništva: prof. dr Snežana MARINKOVIĆ, dipl.inž.građ., Beograd 
 prof. dr Mira PETRONIJEVIĆ, dipl.inž.građ., Beograd 
 doc. dr Selimir LELOVIĆ, dipl.inž.građ., Beograd 
 mr Branko MILOSAVLJEVIĆ, dipl.inž.građ., Beograd 
 prof. dr Dragoslav STOJIĆ, dipl.inž.građ., Niš 
 prof. dr Danijel KUKARAS, dipl.inž.građ., Subotica 
 Branko KNEŽEVIĆ, dipl.inž.građ.,  Beograd 
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 Đorđe PAVKOV, dipl.inž.građ., Novi Sad 
 Goran VUKOBRATOVIĆ, dipl.inž.građ., Novi Sad 
 Gojko GRBIĆ, dipl.inž.građ., Loznica 
 Lazar MARKOVIĆ, dipl.inž.građ., Subotica 
 Aleksandar ŽIVANOVIĆ, dipl.inž.građ., Beograd 
 Goran TADIĆ, dipl.inž.građ., Beograd 
Članovi 
Nadzornog 
odbora: Ivan IGNJATOVIĆ, dipl.inž.građ., predsednik, Beograd 
 prof. dr Dejan DIVAC, dipl.inž.građ., Beograd 
 Zoran KOVRLIJA, dipl.inž.građ., Beograd 
 
Nije bilo izbora za zaslužne i počasne članove društva. 

 
ČETRNAESTI KONGRES 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
BEOGRAD, 02. decembar 2016. 
 
Na Skupštini DGKS, održanoj 02. decembra 2016. u Beogradu izmenjen je sastav 
predsedništva DGKS. Umesto Aleksandra Živanovića, dipl.inž.građ. izabran je Duško Tomić, 
dipl.inž.građ. (Energoprojekt Visokogradnja).    
 
PETNAESTI KONGRES 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 
BEOGRAD, 01. decembar 2017. 
 
Na Skupštini DGKS, održanoj 01. decembra 2017. u Beogradu izmenjen je sastav nadzornog 
odbora DGKS. Umesto prof. dr Dejana Divca, dipl.inž.građ. i Zorana Kovrlije, dipl.inž.građ. 
izabrani su doc. dr Predrag Blagojević, dipl.inž.građ. (Građevinsko-arhitektonski fakultet, Niš) 
i Vojin Zajić, dipl.inž.građ. (STRABAG, Beograd). 
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PRIZNANJA 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA 

JUGOSLAVIJE 
 

ZA ŽIVOTNO DELO 
U GRAĐEVINSKOM KONSTRUKTERSTVU 

 
 

„Priznanje Saveza društava građevinskih konstruktera Jugoslavije za životno delo u 
građevinskom konstrukterstvu je najviše priznanje koje Predsedništvo SDGKJ dodeljuje 
svojim istaknutim članovima za izuzetan doprinos koji su dogogodišnjim radom i rezultatima 
dali razvoju našeg građevinskog konstrukterstva i napretku Socijalističke Federativne 
Republike Jugoslavije.“ 
 
Priznanje je ustanovljeno 1989. godine. 
 
Dobitnici priznanja SDGKJ za životno delo u građevinskom konstrukterstvu su: 
 
 
1989. 
 
ĐORĐE LAZAREVIĆ 
akademik SANU, profesor dr h.c., 
diplomirani građevinski inženjer, 
prvi predsednik Jugoslovenskog društva građevinskih konstruktera, od 1958. do 1964. 
 
KRUNISLAV TONKOVIĆ 
profesor dr, 
diplomirani građevinski inženjer, 
drugi predsednik Jugoslovenskog društva građevinskih konstruktera, od 1964. do 1969. 
 
BRANKO ŽEŽELJ 
akademik SANU, profesor, 
diplomirani građevinski inženjer 
 
 
1990. 
 
NIKOLA HAJDIN 
akademik SANU, profesor dr, 
diplomirani građevinski inženjer, 
predsednik Jugoslovenskog društva građevinskih konstruktera, od 1978. do 1981. 
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MILORAD IVKOVIĆ 
profesor dr, 
diplomirani građevinski inženjer 
 
STANKO ŠRAM 
profesor dr, 
diplomirani građevinski inženjer 
 
 
1991. 
 
STOJAN DINIĆ 
diplomirani građevinski inženjer, 
sekretar i generalni sekretar SDGKJ od 1969. 
 
ZLATKO KOSTRENČIĆ 
profesor dr, 
diplomirani građevinski inženjer, 
 
FRANCI KRŽIĆ 
profesor dr, 
diplomirani građevinski inženjer, 
potpredsednik SDGKJ od 1987. 
 
PETAR SERAFIMOV 
akademik MANU, profesor dr, 
diplomirani građevinski inženjer 
 
 
Od 1991. do 1998. godine nisu dodeljivana priznanja za životno delo. 
 
Jugoslovensko društvo građevinskih konstruktera je 1998. godine donelo odluku o nastavljanju 
dodeljivanja priznanja JDGK za žitovno delo u građevinskom konstrukterstvu. 
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PRIZNANJA 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH 

KONSTRUKTERA 
 

ZA ŽIVOTNO DELO 
U GRAĐEVINSKOM KONSTRUKTERSTVU 

 
„Priznanje Jugoslovenskog društva građevinskih konstruktera za životno delo u građevinskom 
konstrukterstvu je najviše priznanje koje Predsedništvo JDGK dodeljuje svojim istaknutim 
članovima za izuzetan doprinos koji su dogogodišnjim radom i rezultatima dali razvoju našeg 
građevinskog konstrukterstva.“ 
 
Dobitnici priznanja JDGK za životno delo u građevinskom konstrukterstvu su: 
 
 
1998. 
 
GOJKO NENADIĆ 
profesor, 
diplomirani građevinski inženjer 
 
ŽIVOTA PERIŠIĆ 
profesor dr, 
diplomirani građevinski inženjer, 
predsednik SDGKJ/JDGK od 1987. do 1998. 
 
 
2000. 
 
BOŠKO PETROVIĆ 
akademik SANU, profesor dr, 
diplomirani građevinski inženjer 
 
MILAN GOJKOVIĆ 
profesor dr, 
diplomirani građevinski inženjer 
 
BOŽIDAR S. PAVIĆEVIĆ 
diplomirani građevinski inženjer 
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2002. 
 
MIRKO AĆIĆ 
profesor dr, 
diplomirani građevinski inženjer 
predsednik JDGK od 1998. 
 
RADOMIR FOLIĆ 
profesor dr, 
diplomirani građevinski inženjer 
 
ARSENIJE VUJOVIĆ 
profesor dr, 
diplomirani građevinski inženjer 
 
DIMITRIJE ĆERTIĆ 
profesor, 
diplomirani građevinski inženjer 
 
 
2004. 
 
MIROSLAV DEBELJKOVIĆ 
profesor, 
diplomirani građevinski inženjer 
 
ALEKSANDAR PAKVOR 
profesor dr, 
diplomirani građevinski inženjer 
 
PREDRAG ŽELALIĆ 
diplomirani građevinski inženjer 
 
 
2006. 
 
MOMIR KRASTAVČEVIĆ 
profesor, 
diplomirani građevinski inženjer 
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PRIZNANJA 
DRUŠTVA GRAĐEVINSKIH KONSTRUKTERA SRBIJE 

 
ZA ŽIVOTNO DELO 

U GRAĐEVINSKOM KONSTRUKTERSTVU 
 

„Priznanje Društva građevinskih konstruktera Srbije za životno delo u građevinskom 
konstrukterstvu je najviše priznanje koje Predsedništvo DGKS dodeljuje svojim istaknutim 
članovima za izuzetan doprinos koji su dogogodišnjim radom i rezultatima dali razvoju našeg 
građevinskog konstrukterstva.“ 
 
Dobitnici priznanja DGKS za životno delo u građevinskom konstrukterstvu su: 
 
 
2008. 
 
MIHAILO MURAVLJOV 
profesor, 
diplomirani građevinski inženjer 
 
 
2010. 
 
DANILO DRAGOJEVIĆ 
diplomirani građevinski inženjer 
 
VUKAN NJAGULJ 
diplomirani građevinski inženjer 
 
 
2012. 
 
LJUBOMIR VLAJIĆ 
profesor, 
diplomirani građevinski inženjer 
 
 
2014. 
 
ŠERIF DUNICA 
profesor, 
diplomirani građevinski inženjer 
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2016. 
 
VANJA ALENDAR 
diplomirani građevinski inženjer 
 
SLOBODAN CVETKOVIĆ 
diplomirani građevinski inženjer 

 
2018. 
 
DEJAN BAJIĆ 
profesor, 
diplomirani građevinski inženjer 
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PRIZNANJA 
SAVEZA DRUŠTAVA GRAĐEVINSKIH KONSTRUKTERA 

JUGOSLAVIJE 
 

ZA NAJBOLJA OSTVARENJA 
U GRAĐEVINSKOM KONSTRUKTERSTVU 

 
 
„U cilju podsticanja stvaralaštva, boljeg vrednovanja postignutih rezultata i najznačajnijih 
dostignuća našeg građevinskog konstrukterstva, Predsedništvo SDGKJ je početkom 1986. 
godine ustanovilo posebna godišnja stručna i društvena priznanja za najbolja ostvarenja u 
građevinskom konstrukterstvu u republikama i pokrajinama i u Jugoslaviji. Republička i 
pokrajinska društva građevinskih konstruktera dodeljuju svoja priznanja za najbolja ostvarenja 
u republikama i pokrajinama a Predsedništvo SDGKJ dodeljuje Jugoslovensko priznanje 
SDGKJ najboljem ostvarenju izabranom u konkurenciji ostvarenja koja su u toj godini dobila 
republička i pokrajinska priznanja.“ 
 
Priznanja su prvi put dodeljena za konstrukterska ostvarenja u 1986. godini. 
 
Jugoslovenska priznanja SDGKJ za najbolja ostvarenja u građevinskom konstrukterstvu dobila 
su sledeća ostvarenja: 
 
 
1986. 
 
KONSTRUKCIJA NOVOG HANGARA JUGOSLOVENSKOG AEROTRANSPORTA 
NA AERODROMU BEOGRAD 
 
Odgovorni projektanti konstrukcije: 
profesor dr Milorad Ivković, dipl.inž.građ. 
profesor dr Života Perišić, dipl.inž.građ. 
profesor dr Mirko Aćić, dipl.inž.građ. 
profesor dr Aleksandar Pakvor, dipl.inž.građ. 
 
Graditelji konstrukcije: 
Živadin Mijailović, dipl.inž.građ. 
Višeslav Milosavljević, dipl.inž.građ. 
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1987. 
 
PROJEKAT KONSTRUKCIJE KOMPLEKSA "CIBONA" U ZAGREBU 
 
profesor dr Milutin Anđelić, dipl.inž.građ. 
 
 
1988. 
 
Naučnoistraživački rad: 
 
POPREČNA RASPODELA OPTEREĆENJA KOD MOSTOVA SA VEĆIM BROJEM 
GLAVNIH NOSAČA U POPREČNOM PRESEKKU 
 
asistent dr Zoran Desovski, dipl.inž.građ. 
 
 
1989. 
 
TEHNIČKO-TEHNOLOŠKO UNAPREĐENJE GRAĐEVINSKOG 
KONSTRUKTERSTVA NA IZGRADNJI HRAMA SVETOG SAVE NA VRAČARU U 
BEOGRADU PRIMENOM METODA TEŠKE GRAĐEVINSKE MONTAŽE, 
SPECIJALNE TEHNOLOŠKE PODIZNE OPREME, KAO I NOVIH 
KONSTRUKTIVNIH REŠENJA 
 
Vojislav Marisavljević, dipl.inž.građ. 
Dušan Arbajter, dipl.inž.građ. 
Milutin Marjanović, dipl.inž.građ. 
Dragan Kocić, dipl.inž.građ. 
mr Milan Matović, dipl.inž.građ. 
 
 
1990. 
 
HIDROELEKTRANA "VIŠEGRAD" 
 
Mira Pavlica, dipl.inž.građ. 
Fevzija Beganović, dipl.inž.građ. 
Mirza Pašić, dipl.inž.građ. 
Vladimir Vujošević, dipl.inž.građ. 
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PRIZNANJA 
JUGOSLOVENSKOG DRUŠTVA GRAĐEVINSKIH 

KONSTRUKTERA 
 

ZA NAJBOLJA OSTVARENJA 
U GRAĐEVINSKOM KONSTRUKTERSTVU 

 
 
„U cilju podsticanja stvaralaštva, boljeg vrednovanja postignutih rezultata i najznačajnijih 
dostignuća našeg građevinskog konstrukterstva, Jugoslovensko društvo građevinskih 
konstruktera je ustanovilo posebna godišnja priznanja za najbolja ostvarenja u građevinskom 
konstrukterstvu u SR Jugoslaviji. Priznanja se dodeljuju za oblast projektovanja i/ili građenja 
konstrukcija objekata i za oblast nauke i tehnologije u građevinskom konstrukterstvu.“ 
 
Priznanja JDGK za najbolja ostvarenja u građevinskom konstrukterstvu dobila su sledeća 
ostvarenja: 
 
 
1994. 
 
Za projektovanje i izvođenje konstrukcije objekta: 
 
PODZEMNO ŽELEZNIČKO STAJALIŠTE "VUKOV SPOMENIK" 
 
SAOBRAĆAJNI INSTITUT - CIP 
Odgovorni projektanti konstrukcije: 
dr Branislav Popović, dipl.inž.građ. 
Miloje Kandić, dipl.inž.građ. 
Aleksandar Mojsić, dipl.inž.građ. 
 
ENERGOPROJEKT HOLDING 
Graditelji konstrukcije: 
mr Dragan Gojgić, dipl.inž.građ. 
Stanimir Mandić, dipl.inž.građ. 
Vladimir Đurić, dipl.inž.građ. 
Boško Grubić, dipl.inž.građ. 
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1996. i 1997. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
IZVOĐENJE KONSTRUKCIJE DVORANE ZA MALE SPORTOVE 
FAKULTETA FIZIČKE KULTURE U BEOGRADU 
 
Živorad Dimitrijević, dipl.inž.građ. 
 
 
IZGRADNJA KOMPLEKSA ZA PROIZVODNJU LAB/LABS 
U KIRIŠU U RUSIJI 
 
Svetislav Simović, dipl.inž.građ. 
Nikola Lujić, dipl.inž.građ. 
Novica Kostić, dipl.inž.građ. 
 
Iz oblasti nauke i tehnologije u građevinskom konstrukterstvu: 
 
STRATEŠKO-TEHNOLOŠKI PROJEKAT 
„UVOĐENJE EVROKODOVA ZA KONSTRUKCIJE U GRAĐEVINSKO 
KONSTRUKTERSTVO SRBIJE“ 
 
Rukovodilac projekta:  
prof. dr Života Perišić, dipl.inž.građ. 
 
Rukovodioci potprojekta:  
prof. dr Aleksandar Pakvor, dipl.inž.građ. 
v.prof. dr Dragan Buđevac, dipl.inž.građ. 
prof. dr Dragoslav Stojić, dipl.inž.građ. 
prof. dr Milić Milićević, dipl.inž.građ. 
prof. dr Mihailo Muravljov, dipl.inž.građ. 
prof. dr Petar Anagnosti, dipl.inž.građ. 
prof. dr Radomir Folić, dipl.inž.građ. 
 
 
1998. i 1999. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
SPORTSKA DVORANA - BEOGRADSKA ARENA 
 
Autori krovne konstrukcije: 
prof. dr Milorad Ivković, dipl.inž.građ. 
prof. dr Života Perišić, dipl.inž.građ. 
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prof. dr Mirko Aćić, dipl.inž.građ. 
prof. dr Aleksandar Pakvor, dipl.inž.građ. 
 
Projektanti krovne konstrukcije: 
Vanja Alendar, dipl.inž.građ., viši stručni saradnik 
asis. mr Snežana Marinković, dipl.inž.građ. 
Odgovorni projektant: 
Savo Formentunović, dipl.inž.građ. 
 
Saradnik na projektu krovne konstrukcije: 
Bojan Tepavčević, dipl.inž.građ. 
 
Graditelji konstrukcije: 
Živorad Dimitrijević, dipl.inž.građ. 
mr Miilan Đoković, dipl.inž.građ. 
 
 
MOST NA OBILAZNICI AUTOPUTA U BEOGRADU (OSTRUŽNICA) 
PREKO REKE SAVE 
 
Projektanti: 
Za čeličnu konstrukciju 
Slobodan Cvetković, dipl.inž.građ. 
Danilo Dragojević, dipl.inž.građ. 
Za prilazne konstrukcije 
Ivanka Kopčalić, dipl.inž.građ. 
Stanislav Mojsilović, dipl.inž.građ. 
 
Izvođači: 
Za čeličnu konstrukciju 
Stanoje Petković, dipl.inž.građ. 
Branko Knežević, dipl.inž.građ. 
Siniša Bruski, dipl.inž.građ. 
Za betonskku konstrukciju 
Miroslav Havram, dipl.inž.građ. 
Mihajlo Tadić, dipl.inž.građ. 
Ranko Petrović, dipl.inž.građ. 
 
 
MOST NA BARŽAMA PREKO DUNAVA U NOVOM SADU 
 
Radomir Lukić, dipl.inž.građ. 
VUKAN Njagulj, dipl.inž.građ. 
Đorđe Denčić, dipl.inž.građ. 
Miško Gunjača, dipl.inž.građ. 
mr Radomir Potić, dipl.inž.građ. 
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Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „PRILOG ANALIZI STABILNOSTI TANKOZIDNIH 
NOSAČA“ 
 
dr Duško Lučić, dipl.inž.građ. 
 
 
MONOGRAFIJA "METALNE KONSTRUKCIJE" 
 
Autori: 
prof. dr Dragan Buđevac, dipl.inž.građ. 
asis. mr Zlatko Marković, dipl.inž.građ. 
asis. mr Dragana Bogavac, dipl.inž.građ. 
asis. mr Dragoslav Tošić, dipl.inž.građ. 
 
 
2000. i 2001. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
PROJEKTOVANJE I IZGRADNJA MOSTA PREKO DUNAVA U NOVOM SADU  
"PETROVARADINSKA DUGA"  

 
Projektanti mosta: 
prof. Gojko Nenadić, dipl.inž.građ.  
mr Ljiljana Đukić, dipl.inž.građ. 
 
Projektant donjeg stroja: 
Vukan Njagulj, dipl.inž.građ. 
 
Projektant montaže: 
Dragomir Lukić, dipl.inž.građ. 
Miško Gunjača, dipl.inž.građ. 
 
Šef montaže: 
Branko Knežević, dipl.inž.građ. 
 
 
PROJEKAT KONSTRUKCIJE POSLOVNOG OBJEKTA "ZEPTER" 
INTERNATIONAL - VARŠAVA 
 
Autori: 
doc. dr Miroslav Bešević, dipl.inž.građ. 
prof. dr Dejan Bajić, dipl.inž.građ. 
prof. dr Dragan Buđevac, dipl.inž.građ. 
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PROJEKTOVANJE I IZGRADNJA MOSTA PREKO REKE VELIKE MORAVE NA 
DESNOJ TRACI AUTOPUTA E70 KROZ MESTO MIJATOVAC 
 
Projektant mosta: 
Vukan Njagulj, dipl.inž.građ. 
 
Projektant montaže: 
Miroslav Havran, dipl.inž.građ. 
  
Rukovodilac radova: 
Mihajlo Tadić, dipl.inž.građ. 
 
Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „GRANIČNA NOSIVOST PRI PROBIJANJU 
MONTAŽNIH PRETHODNO NAPREGNUTIH PLOČA U OBLASTI IVIČNIH 
STUBOVA“ 
 
dr Snežana Marinković, dipl.inž.građ. 
 
 
DOKTORSKA DISERTACIJA „UTICAJ VREMENSKIH DEFORMACIJA NA 
GRANIČNA STANJA ARMIRANOBETONSKIH PLOČA NAPREGNUTIH U SVOJOJ 
RAVNI“ 
 
dr Pero Vujović, dipl.inž.građ. 
 
 
2002. i 2003. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
MOST "UNION BRIDGE" PREKO REKE MORAČE U PODGORICI 

 
Autor idejnog rešenja i odgovorni projektant mosta: 
mr Željka Radovanović, dipl.inž.građ.  
 
Odgovorni projektant mosta: 
dr Pero Vujović, dipl.inž.građ. 
 
Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „IZBOČAVANJE LIMENIH NOSAČA POD 
DEJSTVOM LOKALNOG OPTEREĆENJA“ 
 
dr Nenad Marković, dipl.inž.građ. 



XXX 
 

DOKTORSKA DISERTACIJA „PRILOG ANALIZI VITKIH ARMIRANOBETON-
SKIH ELEMENATA SA KOSIM SAVIJANJEM“ 
 
dr Radomir Zejak, dipl.inž.građ. 
 
 
DOKTORSKA DISERTACIJA „VIŠEKRITERIJUMSKA ANALIZA SEIZMIČKE 
OTPORNOSTI KONSTRUKCIJA ARMIRANOBETONSKIH ZGRADA“ 
 
dr Đorđe Lađinović, dipl.inž.građ. 
 
 
2004. i 2005. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
SANACIJA, REKONSTRUKCIJA, ADAPTACIJA I DOGRADNJA KONSTRUKCIJE 
P.C. UŠĆE U NOVOM BEOGRADU, NAKON BOMBARDOVANJA 1999. GODINE 

 
Projektanti: 
prof. dr Ljubomir Vlajić, dipl.inž.građ. 
mr Predrag Blagojević, dipl.inž.građ. 
mr Slobodan Grković, dipl.inž.građ. 
 
iz oblasti nauke: 
 
MAGISTARSKA TEZA „PRILOG UTVRĐIVANJU SEIZMIČKE POUZDANOSTI 
IZVEDENIH ARMIRANO BETONSKIH OBJEKATA“ 
 
mr Nataša STOJANOVIĆ, dipl.inž.građ. 
 
 
2006. i 2007. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
PROJEKAT DRUMSKOG MOSTA PREKO REKE VISLE U PLOCKU - IZVEDENO 
STANJE 
 
Projektanti: 
akademik prof. dr Nikola Hajdin, dipl.inž.građ. 
doc. dr Bratislav Stipanić, dipl.inž.građ. 
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PUENTE DUARTE REHABILITATION PROJECT IN SANTO DOMINGO 
 
Projektanti: 
Slobodan Cvetkovic, dipl.inž.građ. 
Stanislav Kolundzija, dipl.inž.građ. 
prof. dr Branislav Kolundzija, dipl.inž.građ. 
 
Iz oblasti nauke: 
 
PRILOG REŠENJU PROBLEMA STABILNOSTI DVOPOJASNIH LANČANIČNIH 
SISTEMA 
 
Dragan Kostić, dipl.inž.građ. 
 
 
2008. i 2009. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
NOVI TORANJ NA AVALI. KONSTRUKCIJA TORNJA 
 
prof. dr Šerif Dunica, dipl.inž.građ. 
Branislav Životić, dipl.inž.građ. 
Aleksandar Bojović, dipl.inž.građ. 

 
 

SPECIFIČNOSTI IZVOĐENJA OBNOVE TV TORNJA "AVALA" 
 
Goran Milovanović, dipl.inž.građ. 
Zoran Mišković, dipl.inž.građ. 
 
Iz oblasti nauke: 
 
PRERASPODELA UTICAJA KOD NAKNADNO KONTINUIRANIH SPREGNUTIH 
ARMIRANOBETONSKIH NOSAČA TOKOM VREMENA 
 
Snežana Mašović, dipl.inž.građ. 
 
 
PRORAČUN VITKIH DVOOSNO SAVIJANIH AB STUBOVA 
 
Zoran Brujić, dipl.inž.građ. 
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2010. i 2011. 
 
Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „EKSPERIMENTALNO–TEORIJSKA ANALIZA 
GRANIĈNIH STANJA ARMIRANOBETONSKIH LINIJSKIH NOSAĈA OJAĈANIH 
SPREZANJEM SA NSM VLAKNASTIM KOMPOZITIMA“ 
 
dr Slobodan Ranković, dipl.inž.građ. 
 
2012. i 2013. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
NASTAJANJE I RAZRADA IDEJNOG REŠENJA I GRAĐENJE RASKLOPNOG 
MOSTA „PORT MILENA“ 
 
Projektanti: 
Goran Tadić, dipl.inž.građ. 
Duško Bobera, dipl.inž.građ. 
Zoran Luković, dipl.inž.građ. 
 
Iz oblasti nauke: 
 
PONAŠANJE GRUPE ELASTIČNIH MOŽDANIKA KOD SPREGNUTIH NOSAČA 
OD ČELIKA I BETONA 
 
dr Milan Spremić, dipl.inž.građ. 
 
 
GRANIČNA NOSIVOST ARMIRANOBETONSKIH GREDNIH NOSAČA OD 
BETONA SA RECIKLIRANIM AGREGATOM 
 
dr Ivan Ignjatović, dipl.inž.građ. 
 
2014. i 2015. 
 
Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „PONAŠANJA CENTRIČNO PRITISNUTIH 
ELEMENATA SLOŽENOG PRESEKA OD NERĐAJUĆEG ČELIKA“ 
 
dr Jelena Dobrić, dipl.inž.građ. 
 



XXXIII 
 

DOKTORSKA DISERTACIJA „NELINEARNA STATIČKA I DINAMIČKA 
ANALIZA OKVIRNIH ZGRADA PREMA PERFORMANSAMA“ 
 
dr Mladen Ćosić, dipl.inž.građ. 
 
DOKTORSKA DISERTACIJA „NOSIVOST ZAVRTNJEVA KAO SREDSTVA ZA 
SPREZANJE U PREFABRIKOVANIM SPREGNUTIM KONSTRUKCIJAMA OD 
ČELIKA I BETONA“ 
 
dr Marko Pavlović, dipl.inž.građ. 
 
Iz oblasti projektovanja i izvođenja konstrukcija: 
 
ČELIČNA KONSTRUKCIJA ŽELEZNIČKOG MOSTA PREKO VELIKE MORAVE 
U ĆUPRIJI  
 
SAOBRAĆAJNI INSTITUT - CIP 
Projektanti: 
Siniša Mihajlović, dipl.inž.građ. 
Milorad Markovi, dipl.inž.građ. 
Biljana Čolić, dipl.inž.građ. 
Dejan Srejić, dipl.inž.građ. 
prof. dr Šerif Dunica, dipl.inž.građ. 
Marina Pešić, dipl.inž.građ. 
Branislav Dašić, dipl.inž.građ. 
 
 
ATLETSKA DVORANA "GENERAL JOVAN MIŠKOVIĆ" U BEOGRADU 
 
CENTROPROJEKT D.O.O. 
Projektanti: 
prof dr Zlatko Marković, dipl.inž.građ. 
Milomir Živanović, dipl.inž.građ. 
doc. dr Jelena Dobrić, dipl.inž.građ. 
prof. dr Dragan Buđevac, dipl.inž.građ. 
 
2016. i 2017. 
 
Iz oblasti nauke: 
 
DOKTORSKA DISERTACIJA „PONAŠANJE AKSIJALNO PRITISNUTIH SPREGNUTIH 
STUBOVA PRI EKSPLOATACIONOM I GRANIČNOM OPTEREĆENJU “ 
 
dr Aleksandar Landović, dipl.inž.građ. 
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DOKTORSKA DISERTACIJA „EKSPERIMENTALNO ISTRAŢIVANJE GRANIĈNE 

NOSIVOSTI OSLONAĈKE VEZE OŠUPLJENIH MONTAŢNIH PLOĈA“ 

 

dr Veljko Koković, dipl.inţ.građ, prof dr Dejan Bajić, dipl.inţ.građ. 

 

DOKTORSKA DISERTACIJA „NELINEARNA ANALIZA LAMINATNIH 

KOMPOZITNIH PLOĈA I LJUSKI SA DELAMINACIJAMA PRIMENOM MKE“ 

 

dr Miroslav Marijanović, dipl.inţ.građ. 

 

Iz oblasti projektovanja i izvođenja konstrukcija: 

 

POSLOVNI KOMPLEKS “SIRIUS” U BLOKU 43 NA NOVOM BEOGRADU 

 

STRABAG 

Projektanti: 

Vladimir Stefanović, dipl.inţ.građ. 

Igor Petrović, dipl.inţ.građ. 

 

PROJEKAT KONSTRUKCIJE POSLOVNOG OBJEKTA U RAJIĆEVOJ 

 

MAŠINOPROJEKAT 

Projektanti: 

Aleksandar Trajković, dipl.inţ.građ. 

Ivana Leposavić, dipl.inţ.građ. 

Tanja Karlaš, dipl.inţ.građ. 

Vladimir Trajković, dipl.inţ.građ. 

Bojana Ţarković, dipl.inţ.građ. 

Nenad Nedeljić, dipl.inţ.građ. 
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Dejan Bajić je rodjen 02.04.1950. godine u Beogradu, gde 
je završio osnovnu školu i gimnaziju sa odličnim uspehom. 
Za pokazani uspeh iz matematike i fizike tokom 
gimnazijskog školovanja nagradjen je diplomom "Mihajlo 
Petrović Alas". 
Na Gradjevinski fakultet u Beogradu upisao se školske 
1968/69 godine. Diplomirao je februara 1974. godine, na 
Odseku za konstrukcije, sa prosečnom ocenom tokom 
studija 8,75. Diplomski rad iz predmeta Betonske 
konstrukcije odbranio je sa ocenom 10,0. Poslediplomske 
studije, Odsek za konstrukcije, upisao je školske 1974/75. 
godine i položio sve predvidjene ispite sa maksimalnom 
ocenom 10,0.
Magistarski rad "Analiza deformacija elemenata armiranobetonskih konstrukcija pod dejstvom 
kratkotrajnog eksploatacionog opterećenja" odbranio je 11.05.1982 godine na Gradjevinskom 
fakultetu u Beogradu.
Doktorsku disertaciju "Prilog nelinearnoj analizi armiranobetonskih linijskih elemenata" 
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Svoj radni vek proveo je na Gradjevinskom fakultetu. Penzionisan je 01.10.2015. godine.

Rad na Gradjevinskom fakultetu Univerziteta u Beogradu
Tokom zaposlenja držao je predavanja i vežbe iz grupacije predmeta   Betonske konstrukcije i 
Betonski mostovi na svim Odsecima fakulteta. Držao je i vežbe na Gradjevinskom odseku 
Fakulteta tehničkih nauka u Novom Sadu, kao i predavanja iz premeta Betonski mostovi na 
Gradjevinskom fakultetu u Subotici. Na poslediplomskim studijama držao je deo predavanja iz 
predmeta Teorija plastičnosti.
Ističe se njegovo angažovanje u radu sa studentima pri izradi Diplomskih zadataka. Na 
predmetima Betonski mostovi i Betonske konstrukcije kod profesora Bajića je u roku od 
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Tokom nastavne delatnosti napisao je knjigu Armirani beton 3 - Elementi armiranobetonskih 
konstrukcija (sa prof. Živoradom Radosavljevićem), koja je doživela više izdanja. Takodje je u 
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P-1 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Igor Petrovi , Vladimir Stefanovi

POSLOVNI KOMPLEKS SIRIUS  U BLOKU 43

Rezime: 

Austrijska kompanija “Strabag” je u „ “

. Bruto površine nadzemnog dela iznose oko 18.500 m2, a 
garaža oko 7.800 m2. sistem ine me uspratne konst
direktno oslonjene na stubove i zidove stepenišnih i liftovskih jezgara. U garažnom delu po 
obodu objekta je izvedena zaštitna konstrukcija u vidu dijafragme koja istovremeno vrši 
oslona ku funkciju za nadzemni deo objekta. Objekat je fundiran na temeljnoj plo i oslonjenoj 
na naglavne grede, šipove i Vrlo uspešno je primenjen sistem „Bela kada“
koji omogu ava vodo

Klju ne re i: poslovni objekat, armirano–betonska konstrukcija, garaža, dijafragma, bela 
kada 

Summary:  

Austrian company “Strabag” was general Contractor on t

Key words: office building, reinforced-concrete structure, garage, diaphragm wall, white tank 

                     
1 Diplomirani inženjer gra evine, Inženjer gradilišta, Strabag d.o.o., Milutina Milankovi a 3b,
igor.petrovic@strabag.com 
2 Diplomirani inženjer gra evine, Rukovodilac projekta, Strabag d.o.o., Milutina Milankovi a 3b,
vladimir.stefanovic@strabag.com 
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Nose a konstrukcija objekta je armirano
povezane zajedni kom garažom na dva nivoa.

ine armirano betonske plo e debljine d=26 cm, oslonjene 

U okviru stepenišnih jezgara, za vertikalnu komunik
stepeništa kao kose betonske plo e d=18 cm. 

Bruto površina tipske osnove iznosi 1190 m2.

ine armir betonske plo e debljine d=22

U okviru stepenišnih jezgara, za vertikalnu kom
išta kao kose armirano betonske plo e d=18 cm. 

Bruto površina tipske osnove iznosi 740 m2.

GARAŽA 

Konstrukciju garaže ine betonske plo e debljine d=28 cm, oslonjene direktno ili 

plo a 
garaže su izvedene dve rampe kao kose betonske plo e d=28 cm koje se bo no oslanjaju na 

u stepenišnih jezgara, za vertikalnu komunik
stepeništa kao kose armirano betonske plo e d=18 cm. 

betonska plo a prizemlja je debljine d=28 cm, oslonjena direktno ili preko 

Bruto površina 
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Slika 1 – Osnova garaže sa pozicijama zgrada “A” i “B”

      
Slika 2 – Izgled Siriusa “danas”
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Objekat je fundiran u geotehni kom karakteristi an za celu teritoriju Novog 
Beograda. Na površini je nasip od refuliranog peska debljine do 3.0 m ispod kojeg zaleže 
peskovita prašina. Na dubinama ve im od 14.0 m se nalaze jezerski sediment (šljunkovi).

na CFA šipovima  600 mm. Baze šipova su

CFA šipove pre nika  600 mm.
Potreban broj i raspored šipova odre en je na osnovu utica

Usvojeno je ukupno 337 (tristatridesetsedam) CFA šipova. 
Preko šipova su izvedene podužne i popre ne naglavne grede. Podužne i popre ne naglavne 

grede su raspore ene tako da se ose stubova i zidova poklapaju sa osama naglav
Naglavne grede su dimenzija b/d=100/100 cm. Iznad podužnih i popre nih naglavnih greda 
nalazi se temeljna plo a, debljine 55 cm. Temeljna plo a je kontinualnom izolacijom odvojena 

     Slika 2 – Tehnologija izvo enja CFA šipova
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ZAŠTITNA KONSTRUKCIJ –
Obezbe enje is uz pomo  zaštitne obimne konstrukcije od 

Usled položaja podzemne gra evinske linije kao i
zetoš u podzemnih etaža, odlu eno je da zaštitna 

unutrašnjih zidova do same dijafragme.

ZAŠTITNE KONSTRUKCIJ

Razmatrano je nekoliko varijantnih rešenja 
najpovoljnije rešenje uzimaju i u obzir postoje u situaciju na terenu kao i predvi eni na in i 

aru Milutina Milankovi a, dok 

prema ulici Milutina Milankovi a,
izradi uvodnica i iskopu rovova dijafragmi olakšala kontrola iskopa i montaža koše
armature. Da bi se uradio široki iskop za f

privremena škarpa. Ova škarpa se radi 1V obzirom da je re  o 
privremenom rešenju i relativno plitkom iskopu. 

cm,  odnosno 60x60 cm iji je zadatak da ove pojedina ne lamele poveže u jedinstvenu 

Slika 3 – Plan armature tipske lamele                               Slika 4 – Betoniranje dijafragme                       
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Da bi se spre ila velika horizontalna pomeranja, koja se pojavljuju u varijanti ra unskog 
izra ena je konstrukcija od eli nih profila za preuzimanje 

upiranja zaštitne konstrukcije. Prvi tip je eli ni sklop 
uju se za anker plo e koje su na

Milankovi a gde je viša dijafragma. Montirane su eli ne šavne cevi Ø406.4 x 12 mm  i 
Ø609.6 x 14.2 mm. Podvlake ama dijafragmi su ura ene od

na razupira a 
horizontalnoj ravni u visini naglavne grede dijafragmi a vezuju se zavarivanjem za anker plo e 

Za razupira e vojene eli ne 
šavne cevi Ø406.4 Ø406.4 x 14.2 mm Za razupira  koji je postavljen 

aglavne grede dijafragmi prema Železni koj stanici
eli na šavna cev Ø273 x 8 mm.

                  Slika 5 – Detalj veze eli ne konstrukcije za razupiranje i naglavne grede 
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                   Slika 6 – Veza horizontalnog razupira a i naglavne grede dijafragme 

                                        Slika 7 – Razuporna konstrukcija dijafragme   
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Vrlo uspešno je primenjen sistem „Bela kada“, tj. koncept za izvo enje podzemnog dela 
betonske konstukcije kojim je obezbe ena otpornost objekata na uticaje aktivnog 

hidrostati kog pritiska prodora vode preko ugradnje vodone

odgovaraju i tretman prekida betoniranja. Izvršena je ugradnja kvalitetnog betona sa 
svežeg 

Sistem „Bela kada“ je postignut kombinacijom više razli itih & kompatibilnih tehnoloških 

upe  56 mm su naknadno bušene
injektirane bentonitskom smešom pod velikim pritiskom.

Slika 8 – Plasti ne cevi ostavljane u naglavnim gredama kao vo ice za naknadno bušenje 
spoja lamela dijafragmi 

LO E, E PLO E I 
IRANJA TEMELJNE PLO

Izolacija temeljne plo e je izvedena u vidu bentonitske membrane položene na sloj 
mršavog betona.

Spoj temeljne plo e i dijafragme je rešen postavljanjem bubre e trake i 
(za slu aj naknadnog injektiranja).

Prekidi betoniranja temeljne plo e su izolovani koriš enjem 

I PLO E NIVOA 

naglavne grede i dijafragme je rešen postavljanjem bubre e trake i creva za 
injektiranje (za slu aj naknadnog injektiranja).

Plo a prizemlja, obodni zid iznad naglavne grede i naglavna greda su izolovani kontinualno 
„ “ ekvatnom zaštitom iste (Slika 9
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Slika 9 – Detalj spoja dijafragme,                          Slika 10 – Detalj izolacije temeljne plo e i

 naglavne grede i plo e nivoa -1                                    spoja temeljne plo e i dijafragme
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Ing. Erwin Girsch : Richtlinien Dichte Schlitzw nde und Bohrpf
Stevan Stevanovi  : Fundiranje 1. Nau na knjiga, Beograd 2010.

Dejan Baji , Živorad Radosavljevi  : Armirani beton 3. IRO Gra evinska knjiga. 
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P-2 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Aleksandar Trajkovi 1,  Ivana Leposavi 2

Rezime:  

Klju ne re i: tržni centar,armirano-betonska konstrukcija, eli na konstrukcija

Summary:  

Key words: shopping mall, reinforced concrete structure, steel structure. 
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Slika 1 – Objekat u izgradnji 
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 Slika 2 – Konstrukcija podzemne etaže
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Slika 3 – Zaštitna konstrukcija
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  Slika 4 – Konstrukcija terasa pjacete u izgradnji 
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       Slika 5 – Pasarela u izgradnji      Slika 6 – Pasarela u eksploataciji 

Slika 7 – Kružni stubovi    Slika 8 – Fasada i lanterna            Slika 9 – Dtalj na dilataciji 
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         Slika 10 – Lanterna u eksploataciji       Slika 11 – Detalj veze fasade i stuba 

                         Slika 12 – Konstrukcija "zvona"                  Slika 13–enterijer"zvona"     
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a)       b)          c) 

d) 

e) f)

    Slika 14 – Ostale eli ne konstrukcije
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P-3 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Aleksandar Landovi

Rezime: 

Klju ne re i: spregnut presek, oja avanje, eksperiment, nosivost.

Summary:  

Key words: Composite section, strengthening, experiment, resistance. 

1 PhD, MSc, BSc, CE. assistant professor, University of Novi Sad, Faculty of Civil engineering Subotica, 
landovic@gf.uns.ac.rs 
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Figure 1 Concreting of infill an a schematic view of the strengthened column 
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Figure 2 - Column models before experiment. 
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Figure 3. Measured load versus deformation of plain reinforced concrete specimens 
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Figure 4. - Load (P) versus strain ( ) relationships for specimens strengthened by steel tubes. 

Figure 5. – Behavior of specimens strengthened by steel cages and concrete jacket. 

Axial                                                    
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Figure 6 – Behavior of specimens strengthened by lateral prestressing 

ks

    Table 1 – Ultimate load forces of column models 

Unstreng. 
specim.

Tube 1 
C20/25 

Tube 2 
C40/50 

Tube 3 
C70/85 

Cage 
e=15cm 

Cage 
e=10cm 

Bolts
3 pairs 

Bolts
4 pairs 

Pu[kN] 592.0 1600.0 1709.3 1864.0 838.0 856.0 709.3 759.0 
ks [-] – 2.70 2.90 3.20 1.42 1.45 1.20 1.28 

31



     
Figure 7 - Comparisons of the failure modes of strengthened and unstrenthened columns 
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Figure 8 – Validation of numerical and experimental results 

Figure 9 – Validation of numerical and experimental results 

Lateral        Axial         Lateral        

Lateral        Axial           Lateral        Axial                
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P-4 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Veljko Koković1, Dejan Bajić 2 

EKSPERIMENTALNO ISTRAŽIVANJE GRANIČNE NOSIVOSTI 
OSLONAČKE VEZE OŠUPLJENIH MONTAŽNIH PLOČA  
Rezime: 

Prethodno napregnute ošupljene montažne ploče se najčešće koriste kao međuspratne 
konstrukcije stambenih i poslovnih objekata. Uobičajeno nazivane "savršenim prefabrikatima", 
ošupljene ploče se tradicionalno projektuju kao elementi statičkog sistema proste grede. 
Međutim, ploče je moguće projektovati i kao kontinualne elemente za dejstvo dodatnog stalnog 
i korisnog opterećenja. Takođe, uspostavljanjem kontinuiteta ploče je moguće osloniti 
indirektno, bez kratkog elementa. U ovom radu je prikazano eksperimentalno istraživanje 
nosivosti kontinualizovanih ošupljenih ploča. Smičući lom je zabeležen na svim ispitanim 
uzorcima. U radu je prikazan zabeležen odgovor sistema i ukazano je na uticaj veze betona 
ugrađenih u različito vreme.  

Ključne reči: prethodno napregnute montažne ošupljene ploče, kontinuitet, smičući lom, veza 
prianjanja betona ugrađenih u različito vreme, princip širenja formiranih prslina  

EXPERIMENTAL STUDY ON ULTIMATE CAPACITY OF HCS WITH 
RESTRAINED SUPPORT CONNECTION  
Summary:  

Precast prestressed hollow core slabs are extensively used as suspended floors in residential 
and commercial buildings. Usually called "superior precast elements", HCS are traditionally 
designed and constructed as simple beams. However, HCS could be designed as continuous for 
superimposed and live loads. Additionally, end rotation restraint can be utilized to avoid the 
wall or beam ledge, in which case the HCS are indirectly supported. This paper presents an 
extensive experimental program consisting of load-testing ten large scale beams, composed 
from prefabricated hollow core slab elements and in-situ concrete. The tests were designed to 
investigate the hogging moment region of a continuous system. The flexural shear failure was 
recorded on all specimens. The observations show the behavior of the system and indicate the 
interface influence on shear strength of continuous composite HCS. 

Key words: Hollow core slabs, support continuity, shear flexure, concrete to concrete bond, 
crack kinematics  
                     
1 Assistant professor, PhD, University of Belgrade, Faculty of Civil Engineering, Serbia  
2 Professor, PhD, University of Belgrade, Faculty of Civil Engineering, Serbia 
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Figure 1: Indirect support detail  
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Figure 2: Continuous HCS and simple beam model (a); 3D view of the specimen  
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Figure 3: Geometry of the specimens: (a) reinforcement and support condition details; (b) 
specimen test setup and instrumentation used 
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Figure 4: Specimen 350-185/80-1 after failure 
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Figure 5: Applied load vs. deflection and measured shear strain – Specimen 350-185/80-1 
after failure 

Figure 6: Applied load vs. deflection and measured shear strain – Specimen 350-185/80-1 
after failure  
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Figure 7: Failure surface of first and second series topping 
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Figure 8: Cracks development on west side of specimen 350-185/80-1 

Figure 9: Cracks development and relative crack displacement on west side of specimen 
350-185/80-1 
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Figure 10: Crack stress (a) and comparison of used crack dilatancy models (b) 
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Miroslav Marjanovi

Rezime: 

Klju ne re i: kompozitna plo a/ljuska; delaminacija; GLPT; savijanje; vibracije; izbo avanje

Summary: 

Key words: composite plate/shell; delamination; GLPT; bending; free vibrations; buckling 

1 Assistant Professor, PhD, University of Belgrade, Faculty of Civil Engineering, mmarjanovic@grf.bg.ac.rs 
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Figure 1 - Different types of laminar composites: honeycomb sandwich plate (left), laminated 
composite plate (middle) and soft-core sandwich panel (right)  

Figure 2 – Wolf Trap pedestrian bridge with FRP composite decking in Virginia, USA (left) 
and Uyllander Bridge in Amsterdam (right)  

delamination
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Figure 3 – Typical laminated composite plate with two delaminations (left) and assumed 
layerwise displacement field of the GLPT (right)  
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Figure 4 –Typical layered finite element with nine nodes (quadratic interpolation)  

Figure 5 – Contact algorithm to prevent overlapping in delaminated interfaces (left) and the 
flowchart of the program (right) 
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Figure 6 – Non-overlapping virtually closed areas along the delamination front (left) and the 
generation of new delaminated zones after the propagating nodes are identified (right) 
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Figure 7 – Triangular layered element for the modeling of composite shells 
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Figure 8 – The algorithm of the GiD-based finite element program 

Figure 9 – Graphical interface in GiD for the assignment of problem data (left), materials 
(center) and conditions (right). Geometric domain of the conical shell / meshed model (below) 
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Hugo Corres Peiretti1, Freddy Ariñez Fernández2, Julio Sánchez Delgado3 

fib MODEL CODE 2020. SADRŽAJ I TEKUĆI PROCES. 
Rezime: 

Model Propisa je jedan od najznačajnijih dokumenata izdatih od strane fib-a. Prvo izdanje 
objavljeno je 1970. godine. Od tada, fib je publikovao nova izdanja 1978., 1990, i najnovije, 
2010. godine. Modeli propisa su referentna literatura i uticali su na izdavanje nacionalnih i 
regionalnih pravilnika. Ovaj rad prikazuje sadržaj novog Modela Propisa 2020 i tekući rad na 
njegovoj pripremi.  

Ključne reči: konstrukcijski beton, nove i postojeće konstrukcije, pravilnici, sigurnosni 
koncept, materijali, upravljanje konstrukcijama tokom upotrebnog veka 

fib MODEL CODE 2020. CONTENT AND ONGOING PROCESS.  
Summary: 

Model Code is one of the most important documents produced by fib. The first edition was 
published in 1970. Since then, fib has published new and updated editions in 1978, 1990 and, 
the most recent one, in 2010. All of these documents have been reference documents that have 
influenced the production of National and Regional Codes.This paper shows the content of the 
new Model Code 2020 and the ongoing work for its preparation 

Key words: structural concrete, new and existing structures, codes, safety format, materials, 
design, management of structures during the service life 

 

                     
1 PhD, President, International Federation for Structural Concrete (fib), hcp@fhecor.es  
2 PhD, Structural Engineer, FHECOR 
3 MSc, Structural Engineer, FHECOR 
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Figure 1 - New generation of structural codes for new and existing structures. Figure 

presented by Dr. Steve Denton at the first workshop on Model Code 2020, held at The Hague 
on June 2015 [1] 

 
Figure 2 - Mechanical models vs. empirical equations, the case of bending. Figure presented 

by Prof Aurelio Muttoni at the first workshop on Model Code 2020, held at The Hague on June 
2015 [2] 
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Figure 3 - fib MC 2010 model for bending [3]. 

fib
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Figure 4 - fib Model Code 2010 model for bending extended for assessment of existing 

structures or for design of new structures or interventions on existing structures. Constitutive 
equations for concretes with different compressive strengths. 
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Figure 5 - fib Model Code 2010 model for bending extended for the assessment of existing 

structures or for the design of new structures or interventions on existing structures. 
Constitutive equations for confined concrete and concrete subjected to different temperatures. 

 
Figure 6 - fib MC 2010 model for bending extended for assessment of existing structures or for 

design of new structures or interventions on existing structures. Constitutive equations for 
reinforcing steel. 
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Figure 7 - fib MC 2010 model for bending extended for assessment of existing structures or for 

design of new structures or interventions on existing structures. Constitutive equations for 
prestressing steel. 
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Figure 8 - fib MC 2010 model for bending extended for assessment of existing structures or for 

design of new structures or interventions on existing structures. Use of non-metallic 
reinforcement.
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Figure 9 - a) Original cross-section design b) Deteriorated cross-section, for a reinforcing 

steel corrosion process. C) Reinforced cross-section, where the part of the missing cover was 
replaced and a steel plate was added to the bottom face. 
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Figure 10 - ULS strength of the original design of the cross-section. 

 

 
Figure 11 - ULS strength of the cross-section after it was damaged by corrosion. 
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Figure 12 - Tensional state of the cross-section subjected to the bending moment that 

corresponds to the permanent load. 

 
Figure 13 - ULS strength of the reinforced section, considering the tensional state of the cross-

section for permanent loads, prior the reinforcement installation. 

68



 

Figure 14 - Words of the president of the Institution of Civil Engineers in England in 1946. 

fib
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Figure 15 - Different levels of Aproximations. Figure presented by Prof Aurelio Muttoni at the 
first workshop on Model Code 2020, held at The Hague on June 2015 [2] 
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Figure 16 - fib Model Code 2020 Workshops in different continents. 
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František Wald1, Marta Kuříková2, Lukáš Gödrich 3, Lubomír Šabatka4, Jaromír Kabeláč 5, 
Drahoš Kojala6 

NAPREDNA  “MULTI LEVEL” METODA PRORAČUNA 
ELEMENATA I VEZA   
Rezime: 

Globalna analiza čeličnih konstrukcija je sprovedena koristeći Metodu Konačnih elemenata bez 
primene tradicionalnih procedura. Nova generacija Evrokodova nakon 2021. godine 
obuhvatiće deo EN 1993-1-14:2021 - Proračun čeličnih konstrukcija metodom konačnih 
elemenata. Proračun elementa je određen proračunom veza. Uticaj krutosti na savijanje je 
najednostavniji primer. To je izazov za svakog inženjera od prvih sistematičnih testova 
sprovedenih 1917. godine. Ovaj rad prikazuje napredan proračun veze, njegovu validaciju i 
verifikaciju, te kako će proračun elemenata koji uključuje veze biti tertian u budućnosti.   

Ključne reči: čelične konstrukcije, proračun veze, компонентаlna метода, метода коначних 
елемената 

MULTI LEVEL MEMBER AND CONNECTION DESIGN 
Summary: 

The global analysis of steel structures is carried out by Finite Element Analyses (FEA) and all 
the traditional procedures are not used any more. In new generation of structural steel 
Eurocodes after 2021 will be organised the knowledge in volume EN 1993-1-14:2021 Design 
of steel structures by finite element method. The member design is influenced by joint design. 
The sensitivity to bending stiffness is the simplest example. It is challenge for engineer from 
first systematic tests in 1917. In this contribution is shown the advanced design of joint and its 
Validation and Verification and how the member design including joints will be treated in next 
future.  

Key words: steel structures, connection design, component method, finite element method 
 

                     
1 Prof. Ing., CSc, Czech Technical University in Prague, rantisek.wald@fsv.cvut.cz 
2 Ing., PhD., Czech Technical University in Prague, marta.kurejkova@fsv.cvut.cz 
3 Ing., PhD., Czech Technical University in Prague, lukas.godrich@fsv.cvut.cz 
4 Ing., IDEA RS, sabatka@idea-rs.com 
5 Ing., IDEA RS, kabelac@idea-rs.com 
6 Ing., IDEA RS, drahoskojala@idea-rs.com 
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Figure 1 - The bolted T stub in tension a) mesh for research FEM,  
b) force-deformation diagram  
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Figure 2 - Sensitivity study of flange thickness  

Figure 3 - Summary of verification of CBFEM to CM for the bolted T stub in tension 
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Figure 4 - Position of the beam splice joins on beam, inclination and contact imprints 

Figure 5 - The test sample with 0° inclination 
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Figure 6 - Validation of moment rotational curve of numerical model (CBFEM)  
and analytical model (CM) to experiments for inclination 30° 

CBFEM - 30°

Metoda komponent - 30°0
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Figure 7 - Validation of moment rotational curve of numerical model (CBFEM)  
and analytical model (CM) to experiments for inclination 45°  

Figure 8 - Validation of resistances for numerical model (CBFEM)  
and analytical model (CM) to experiments  

M

M
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Figure 9 - Verification of numerical model (CBFEM) to analytical model (CM)  
for the end plate thickness  

Table 1 – Verification of numerical model (CBFEM) to analytical model (CM)  
for the end plate thickness 

Parameter Numerical model, CBFEM Analytical model, CM Ration
CBFEM/ 

CM
End plate 
thickness, 

fp, mm 

Bending
resistance, 

kNm 
Decisive component 

Bending
resistance, 

kNm 
Decisive component 

8 64 End plate in bending 52 End plate in bending 1,22 
10 72 End plate in bending 74 End plate in bending 0,98 
12 77 End plate in bending 87 End plate in bending 0,88 
15 92 End plate in bending 101 End plate in bending 0,91 
20 123 End plate in bending 124 End plate in bending 1,00 
25 147 Bolts in tension 131 Bolts in tension 1,12 

Table 2 – Verification of numerical model (CBFEM) to analytical model (CM) for inclination 
of°0° and bolts 8.8 

Parameter Numerical model, CBFEM Analytical model, CM Ration
CBFEM

/CM
Bolt class Bending

resistance 
kNm 

Decisive component Bending
resistance 

kNm 

Decisive component 

4.8 49 End plate in bending 48 End plate in bending 1,01 
5.8 50 End plate in bending 56 End plate in bending 0,89 
6.8 55 End plate in bending 64 End plate in bending 0,86 
8.8 72 End plate in bending 74 End plate in bending 0,98 

10.9 75 End plate in bending 79 End plate in bending  0,94 
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Figure 10 - a) Sketch of Geometrically non-linear elastic global analysis with imperfections  
with separate member and joint  

a) Geometrically and Materially Non-linear Analysis with Imperfections  

k  = L  / (I E)       
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Figure 11 -a) Extended end plate, b) End plate connection, c) Fin plate connection,  
d) Von Misses’ stresses along the beams with fin plate and 

e) with extended plate connections, Idea Member [17]  
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Figure 12 - Influence of the relative bending stiffness of the joint in logarithmic scale  
to the relative mid span bending moment 

12th International Conference on Steel, 
Space and Composite Structures

Summary of the Researches on Bolted Beam-to-Column Connections

Proceedings of the Second State of the Art Workshop on Semi-Rigid 
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Behaviour of Civil Engineering Structural Connections

Progress in Structural 
Engineering and Materials

Heron

Journal of Constructional Steel Research,

Numerical Simulation of Semi. Rigid Connections by the Finite 
Element Method

Computers & Structures

12th International Conference on 
Steel, Space and Composite Structures
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Space and Composite Structures

Eurosteel 2014,

Eurosteel 2014
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David Fernández-Ordóñez Hernández

IZ PROŠLOSTI I BUDU

Rezime: 

etaka, donose i 
Današnja prefabrikacija u pore enju sa tradicionalnim gra enj

prednosti. Jedini na in da se industrijalizuje gra enj esti deo rada sa gradilišta u 

proizvodnje, obu ene radnike, sistematizaciju operacija koje se ponavljaju i nižu cenu rada po 
ve  

kao što su pripremanje armature, montaža plo a, betoniranje i završne površine

Klju ne re i: Prefabrikacija, Istorija industrijalizovanog gra enja, Montaža, Prednaprezanje

Summary: 

tasks, and lower labour costs per m² as a result of automated production. Factory products are 

Key words: Prefabrication, Industrialised Construction, Precast History, Prestressing  

                     
1 PhD, Secretary General, International Federation for Structural Concrete (fib), secretary.general@fib-
international.org 
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“All... must be built with due reference to durability, convenience, and beauty. 

Durability will be assured when foundations are carried down to the solid ground and 
materials wisely and liberally selected; convenience, when the arrangement of the apartments 

is faultless and presents no hindrance to use, and when each class of building is assigned to its 
suitable and appropriate exposure; and beauty, when the appearance of the work is pleasing 

and in good taste, and when its members are in due proportion according to correct principles 
of symmetry.“

d lower labour costs per m² as a result of automated 

fib has recently published in its Bulletin 74, “Planning and design handbook on precast 
building structures”, a thorough description of the advanced possibilities that prefabrication in 
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Figure 1 - Coignet factory 

 
Figure 2 - Prestressed elements Factory at Montargis 
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Figure 3 - Conducting tests on precast 

prestressed poles 

 
Figure 4 - Tests on precast prestressed beams 

 
Figure 5 - Precast prestressed beam on Portes de Fer Bridge 
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Figure 6 - Prestressed beams used with the (at the time) new concrete blocks 

 
Figure 7 - Hollow core slabs 
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Figure 8 - Precast truss roof system 

 
Figure 9 - Industrial building 
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Figure 10 - Precast distribution centre. Internal view 

adapted to the builder’s or the architect’s requirements. Architectural grace and variety need 

workmanship, allowing for modern architectural design at no extra cost. In today’s society,

 
Figure 11 - Precast commercial centre 

 
Figure 12 - Precast concrete panels for a 

commercial centre 
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to 90 N/mm², 

 
Figure 13 - Precast building for offices 
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Figure 14 - Precast tall building for offices 

 
Figure 15 - Precast tall building with special 

design 

Certain types of buildings are frequently required to be adaptable to the user’s needs. This 
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Figure 16 - Services inside precast elements 
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Evolución de la prefabricación para la edificación en España. Medio siglo de 
experiencia. M. Burón y D. Fernández Ordóñez. Construcción, Vol 48 
nº 448, marzo/abril 1997.
Eugène Freyssinet. J.A. Fernández Ordóñez. 
"Arquitectura y Represión. Seminario de Prefabricación". J.A. Fernández Ordóñez. 
Cuadernos para el Diálogo. 
L´art de l´ingénieur, c

“Pensar la Ingeniería. Antología de Textos de José Antonio Fernández Ordóñez”
Navarro Vera. Colegio de Ingenieros de Caminos, Canales y Puertos y Fundación 
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Milenko Pržulj1

Rezime: 

Klju ne rije i: koncepcije, gredni, okvirni – integralni, lu ni i zavješeni spregnuti mostovi

Summary: 

Key words: conception, composite beam bridges, composite frame and integral bridges, 
composite arch bridges, composite cable – stayed bridges 

1prof. dr. Milenko Pržulj, konzultant za mostove i konstrukcije (Povšetova 29, 1000 Ljubljana, milenko.przulj@siol.net) 
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Slika 1: Skica diskontinualnog sprezanja nad srednjim stubovima 
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Slika 2: Variantna rješenja popre nih presjeka mostova sa dva punostjena glavna nosa a
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Slika 3: Sandu asti presjeci za mostove ve ih raspona

Slika 4: Popre ni presjeci mostova ve ih širina na autoputevima
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Slika 5: Sheme prostornih spregnutih rešetkastih nosa a za mostove

Slika 6: Viadukti sa rešetkastim spregnutim prostornim nosa em
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Slika 7: Spregnuta rešetkasta konstrukcija željezni kog mosta u Njema koj
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Slika 8: Putni spregnuti most na r. Neretvi sa diskontinualnim sprezanjem 
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Slika 9: Dispozicija dvojno spregnutog putnog mosta na r. Savi u Orašju
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Slika 10: Izgled, uzdužni i popre ni presjek putnog spregnutog mosta preko Jablani kog jezera
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Slika 11: Spregnuti pješa ko biciklisti ki most preko r. Drave na Ptuju
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Slika 12: Spregnuta konstrukcija viadukta na autoputu u Njema koj

Slika 13: Izgled viadukta Talbrücke Ruchenbach 
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Slika 14: Uzdužni i popre ni presjek viadukta Mirna na Istarskoj brzoj cesti

Slika 15: Montaža eli ne konstrukcije i izgled viadukta Mirna
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Slika 16: Uzdužni presjeci integralnih spregnutih okvirnih putnih mostova u jednom rasponu 
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Slika 17: Karakteristi an presjek spregnutih integralnih mostova širine 10 do 14 m
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Slika 18: Model spregnute integralne okvirne konstrukcije mosta 
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Slika 19: Detalj usidrenja krajeva eli ne konstrukcije u opornike i prelaz sa integralne 
konstrukcije na nasip 
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Slika 20: Uzdužni i popre ni presjek spregnutog integralnog mosta na r. Ljubljanici u 
Ljubljani raspona 36 m 
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Slika 21: Izgled nadvožnjaka

Slika 22: Uzdužni i popre ni presjek integralnog spregnutog nadvoza raspona 57,17 m 
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Slika 23: Lu ni spregnuti most Wanxian – Yangtze raspona luka 420 m u Kini  

Slika 24: Dio eli ne konstrukcije luka 
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Slika 25: Uzdužni i popre ni presjek i izgled mosta Skradin na autoputu Zadar - Šibenik
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Slika 26: Konstrukcija cjelovito spregnutog lu nom mosta

Slika 27: Izgled lu nog mosta raspona 200 m preko jezera Gazivode
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Slika 28: Uzdužni i popre ni presjek mosta sa kosim zategama preko Dubrova ke rijeke
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Slika 29: Uzdužni i popre ni presjek mosta sa kosim zategama i  spregnutom gredom preko 
Jablani kog jezera

120



121



122



 

U-5 
15. KONGRES 
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Meri Cvetkovska , Milivoje Milanovi 2, Cvetanka Chifliganec 3

POŽARNA OTPORNOST AR

Rezime:  
Razumevanje ponašanja i odgovora u požaru je od posebnog zna aja za 
projektovanje konstrukcija za dejstvo požara. Evrokodovi tretiraju požar kao  
optere enje konstrukcija, pa konstruktivni elementi moraju biti dimenzionisani da izdrže požar 

vremenskog perioda. Mnogi faktori uti u na požarnu otpornost konstrukcija. 
Ovaj rad je fokusiran na požarnu otpornost i ponašanje razli itih armiranobetonskih i 

elik
bi e uticaj požara na raspodelu temperature unutar konstruktivnih 

na momente savijanja i deformacije elemenata i na globalno ponašanje cele 

Klju ne re i: požar, prenos toplote, stati ka analiza, AB konstrukcije, spregnute konstrukcije  

Summary: 

Key words: fire, heat transfer, stress-strain analysis, RC structures, composite structures
                     
1Prof. PhD, Faculty of Civil Engineering, University “Ss. Cyril and Methodius”, Macedonia, 
cvetkovska@gf.ukim.edu.mk
2 Assist.prof., PhD, State University in Novi Pazar, Department of Civil Engineering, Srbija, milanovicnp@gmail.com 
3 Assist. Msc, Faculty of Civil Engineering, UKIM, Macedonia, c.chifliganec@gf.ukim.edu.mk
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only the basic requirements regarding the structures’ bearing capacity, stabi

as ‘thermal analysis’. The second step of the analysis, termed as ‘stress lysis’, 
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percentage of reinforcement of 1% and different column’s side ratios: 30x3

expansion in longitudinal direction. As a result of the column’s 
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intensity of the axial compressive force was varied. The load coefficient  was defined as ratio 

temperature. The load coefficient  was varied between =0.1 and =0.4.

Figure 1- Temperature distribution in the cross section of the column with dimensions  
30x30 cm, for two characteristic moments 

Figure 2- Temperature distribution in the cross section of the column with dimensions  
15x60 cm (RC wall), for two characteristic moments 
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ire exposed columns, the intensity of the axial force was varied too. The load coefficient  was 

ambient temperature. The load coefficient  was varied between =0.1 and =0.4. This enabled 

Figure 3- Time redistribution of stresses in the cross section of centrically loaded RC 
column with dimensions 30x30 cm,  exposed to fire from all sides, (load ratio  = 0.25)

Figure 4 - Time redistribution of stresses in the cross section of centrically loaded RC 
column with dimensions 15x60 cm (RC wall), exposed to fire from all sides, (  = 0.25)
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case of column 15x60cm (Figure 4) this effect doesn’t appear for load coefficient higher than 

temperature of the column’s cross section.

Figure 5 – Fire resistance curves for centrically loaded RC columns exposed to fire from all 
sides, as function of the shape of the cross section and the load coefficient 

for the load coefficient =0.35, are presented on Figure 

Figure 6 – Axial dilatation of the centrically loaded RC columns exposed to fire from all sides, 
for load coefficient =0.35, as function of the shape of the cross section 
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mperatures of the column’s cross sections become higher, the mechanical characteristics of 

a “heat shield” is less. In case of concrete filled tubular sections the steel section is direct 
exposed to high temperatures while the concrete core remains cold and behaves as ‘heat sink’. 

interaction curve “bending moment axial force”. 

129



 
The “bending moment

 
Figure 7 - Cross section geometry of the columns: PES – partially encased steel profile; CFS –

concrete field hollow section; TES – totally encased steel section and RC section 

 
Figure 8 – Temperature distribution and average temperatures of the cross sections: PES, 

CFS, TES and RC column, at moment t=180 min 

The “bending moment
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Figure 9 – M-N Interaction curves of composite cross sections, for bending moments about the 

strong axis, at different moments of fire exposure 
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Figure 10 – Average temperature and axial force bearing capacity of the columns for different 

moments of fire action 

Figure 11 – Average temperature and bending moment bearing capacity about the strong axis 
for different moments of fire action 

–

–
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0.6 and q/q 0.8). The internal 

fc
fy

0.6) and 67 kN/m (for q/q 0.8), including self weight, is applied. Geometry, support 
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Figure 12 - Frame geometry, support conditions, reinforcement, numeration of: beams, 
columns, joints and bays 

Table 1- Fire scenarios and corresponding fire resistances of the frame 
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Continuation of Table 1- Fire scenarios and corresponding fire resistances of the frame 

–
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Figure 13 - Time dependent axial forces in beams in fire scenario X and XII 
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Figure 14 - Bending moment diagrams for different time of the fire analysis, in fire scenario III 
a) t=24 sec b) t=126.92 min 

Table 2 - Deformations and displacements in characteristic joints of the frame 
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Continuation of Table 2 - Deformations and displacements in characteristic joints of the 
frame
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Figure 15 – Geometry and fire scenario for the horizontally non-restrained and restrained 

frame structure 

Figure 16 - Beam cross sections: partially encased steel profile and free steel profile 

139



 

Figure 17 - Beam cross sections: partially encased steel profile and free steel profile with 
ceiling construction 
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Figure 18- Deflections at the middle of the spans and axial forces in beams with different types 
of cross sections 
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Bratislav Stipani 1

FAKTORI OD ZNA AJA Z
Rezime:  

U radu su razmatrani faktori od zna aja za trajnost mostova koji treba treba da se respektuju 
izgradnje i održavanja u cilju realizacije predvi ene eksploatacije 

mosta tokom njegovog predvi enog veka trajanja. Prikazano je slede ih deset faktora od 
zna aja za trajnost mostova: saobra aj na mostu, lokacija mosta, materijal konstrukcije mosta, 

održavanje mosta.  Posebno sadrža
kod slede ih konstrukcijskih 

prora una konstrukcija (EN1990), Projektovanje betonskih konstrukcija (EN 1992)
Projektovanje eli nih konstrukcija (EN 1993).

Klju ne re i: mostovi, trajnost, betonski mostovi, eli ni mostovi, održavanje mostova 

Summary:  

Key words: bridges, durability, concrete bridges, steel bridges, bridge maintenance 

                     
1 dr Bratislav Stipani ,  e-mail: stipanic.bratislav@gmail.com 
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Table 1 – Indicative design working life (according to EN 1990) 
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title «robustness and structural integrity» in structural Eurocode EN 1993 it is 
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Sr an Živkovi , Lela Miti 2, Marko Miloševi 3, Nenad Golubovi 4, Matej Kosovel5

POBOLJŠANJE KONSTRUKCIONOG REŠENJA VEZA 

Rezime:  
ra enje objekata u zmi kim aktivnim podru jima ima svoje specifi nosti. 

Naša zemlja je tek nakon razornog zemljotresa u Skoplju usvojila Privremene tehni ke propise 
za gra enje u seizmi kim podru jima. Pri projektovanju se

Sa potrebom izgradnje objekata u IX seizmi koj zoni, javljaju se problemi u 
ostvarivanju veza glavnih i sekundarnih nosa a, kao i prenosa seizmi kih si

poboljšanje rešenje veza prefabrikovanih 
u IX seizmi koj zoni, primenom savremenih nau nih metoda, na prakti an, ekonomi an i 
pouzdan na in

Key words: prefabrikovani armirano betonski elementi, IX seizmi ka zona

Summary:  

Key words: prefabricated reinforced concrete elements, IX seismic zone 

                     
1Assistant professor, PhD, Faculty of Civil Engineering and Architecture – University of Niš,
srdjan.zivkovic@gaf.ni.ac.rs 
 Graduate civil engineer, Put Inženjering d.o.o., Niš, miticl@putinzenjering.com 
 PhD student, Master in Civil Engineering, Innovation Center University of Niš, Faculty of Civil Engineering and 

Architecture – University of Niš, marko.milosevic@gaf.ni.ac.rs, marko.milosevic.mat@gmail.com 
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compared to Richter’s scale).  

“ –
s” in design has recently began in Serbia and for it

Technical regulations that are currently in effect don’t comprehensively process the 
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– – –
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Table 1 – Spectrum types [2]

Figure 1 – Project spectrum [2] 
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Figure 2 – Detail of secondary and primary beams connection – longitudinal section

Figure 3 – Detail of secondary and primary beams connection – transversal section 
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isn’t limited from above, i.e. that its limit is set 

Figure 4

Figure 4 – The solution algorithm  

                     
6The author of software solution is  Bogdan or evi , master mathematician, Research intern at 
Scientific-mathematical faculty of University of Nis, bogdan.djordjevic@pmf.edu.rs. 
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Table 2 – Limit values of  

46 57 

85 107 

133 166 

164 205 

191 239 

248 305 

274 274 

229 229 

Figure 5 – Chart display of limit load capacity of 
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 Figure 6 – Tape diagram of limit load capacity of  

„ nženjering“
š Logisti ni center Obmo ju LT9, Brnik

163



 

Figure 7 – Performed roof construction of the object 

Figure 8 – Performed primary and secondary beams connection 
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Figure 9 – Performed primary and secondary beams connection 

Put Inženjering, doo, Niš: Tehni ka dokumentacija: Armirano betonski montažni 

Corus Inženirji d.o.o., Ajdovš ina, Slovenia: – Logisti ni center na 
Obmo ju LT9, Brnik,

– –

–
– –
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Rezime: 

popre nom pravcu odre en 

uzet u obzir zadavanjem  opruga odgovaraju e krutosti prema 
za slu aj kruto i 

Klju ne re i: AB most; pushover analiza; plitak temelj; interakcija tla i konstrukcije. 

Summary: 

Key words: RC bridge; pushover analysis; shallow foundation; soil-structure interaction.  

                     
1 Professor, PhD, University of Belgrade, Faculty of Civil Engineering, pmira@grf.bg.ac.rs 
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The Nišava Bridge is a seven

Figure 1 - a) Bridge layout; b) Idealized bridge deck cross section; c) pier cross section with 
adopted reinforcement  

c)b) 

a) 
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Table 1 – Material properties of RC members 
’ [MPa]

SDS = 
Se(T)=2.5ag(g)S ,

Table 2 – Soil properties in three considered scenarios

Table 3 – G/G0 ratios for various site classes [9] 

i d i i ii d i iK K K K i x y z  

Ki i x y z
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Kii i x y z

i ii i x y z

ij

G, Poisson’s ra
B L

Table 4 – Dimensions and stiffnesses of foundation for soil types B and C

L B G Kx Ky Kz Kxx Kyy Kzz

 

ag

Tn n

Figure 2 - Mode shapes i in transverse direction for the fixed-base model (left), soil B 
(middle) and soil C (right); white bullets=pier locations Pi, green bullet=monitoring point MP  
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Figure 3 - Black and green lines: elastic response spectra for soils B and C (ag=0.30g,
i=7%). Capacity curves for three considered scenarios, corresponding to the first 3 

transverse modes 

 = 1
*

CT T d , de,S S

ur
u

Vb1
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i

Figure 4 - a) Transverse inelastic displacements ur for three considered scenarios 
(solid lines – SRSS combination, dashed lines –first transverse mode), 
b) plastic hinge distribution along the structure for the scenarios 1-3 

Figure 5 - Base shear modal contributions for the scenarios 1-3 and the corresponding values 
of base shear for the SRSS combination 

Nišava Bridge has been presented. The seismic demands of the structure have been calculated, 
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–

–

Petronijevi , M., Marjanovi , M., Milojevi , D.: Pushover analysis for seismic 
assessment of RC Nišava bridge. 16th European Conference 

–

“FEMA 356: Prestandard and commentary for the Seismic Rehabilitation of 
Buildings”,
Fajfar, P., Gašperši , P., Drobni , D.: A simplified nonlinear method for seismic 
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Rezime: 

simulaciji seizmi ke interakcije strukture tla, zemljišni medijum se obi no uzima u obzir 
kao širok region gde se konstruktivni odnosi obi no smatraju elasti nim. Samo u domenu 

Prema tome, treba se koristiti nelinerano materijalno modeliranje zemljišta.

Klju ne re i: interakcija tlo - konstrukcija, modeliranje materijala

Summary: 

Key words: interaction soil – construction, material modeling
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assumed to be known at the start of the increments. Knowing the strain increment  it is 
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Table 1 - Material parameters in finite element analysis 
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kPa and Poisson’s ration n=0.2. The bay 

Figure 2 - Coupled Soil structure system of a five storey frame  
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Table 2 - Structural values from the analysis of the frame structures 

(m/s²)
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Incrementally non-linear constitutive relationships.

Constitutive modelling of geomaterials

„On basic features of constitutive models for geomaterials”.

A non-linear 3-D finite element analysis of soil failure with 
tillage tools.

Passive earth pressure measurements.

Extended limit design theorems for continuous 
media.

Accurate numerical solutions for Drucker---Prager elastic-
plastic models.

Accuracies of numerical solution methods for the elastic-perfectly 
plastic model.

An efficient and accurate iterative method, allowing large incremental steps, to 
solve elasto-plastic problems. –

Model Experiment and Numerical Modelling of Dynamic 
Soil-Structure Interaction Materials with Complex Behaviour, A. Öchsner, L.F.M. Silva, 

Fem Software

181



 

S-47 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Ivan Mili evi , Svetlana Nikoli -Brzev2

SEIZMI KO ANJE AB RAMOVSKIH K

Rezime: 

Ve ina starijih postoje ih AB konstrukcija u oblastima e seizmi nosti je 
. Ove konstrukcije esto ne ispunjavaju zahteve savremenih 

seizmi kih propisa, strožij u odnosu na zahteve starih propisa. Oja anje u vidu konstruisanja 
novih AB zidova je efikasan na in sma seizmi kih zahteva koje elementi postoje e 
konstrukcije moraju da ispune, što naro ito važi kod ramovskih AB konstrukcija. U radu je 

postoje škole, lociran u oblasti visokog seizmi kog 

linearne i pushover analize utvr eno je da postoje a konstrukcija ne ispunjava zahteve pri 
Oja anje konstrukcije ostvareno je konstruisanjem 

novih AB zidova a njegova efikasnost je potvr ena rezultatima linearne i pushover analize.

Klju ne re i: ramovske AB konstrukcije, seizmi ko oja anje, pushover analiza, AB zidovi 

Summary:  

 frame

                     
1  Teaching Assistant, MSc Civ. Eng., University of Belgrade, Faculty of Civil Engineering, ivanm@imk.grf.bg.ac.rs 
 Prof. Dr., consulting structural/earthquake engineer, Belgrade, Serbia, and Adjunct Professor, University of British  

Columbia, Vancouver, Canada, svetlana.brzev@gmail.com 
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placed parallel to the façade

to the Soviet Union’s design codes valid at the time of its construction (1960s). Seismic 
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  20

Figure 1 – Two-storey RC frame building: a) An isometric view and plan of 3-D numerical 
model , and b) cross-sectional dimensions and reinforcement details for columns and beams 

  20
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referred to as “ ”

A g
g

Figure 2 – Elastic and design acceleration response spectra for the seismic analysis 

V W

“equal displacement” rule)
e,roof e,1
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Table 1 – Fundamental periods, base shear and drift ratios for the existing structure 

Direction Fundamental 
period [sec] Base shear [kN] e,1 [%] e,roof [%] e,total [%] 

X direction 1.115 7042 (0.53W) 12.48 2.40 8.00
Y direction 1.153 6720 (0.50W) 12.77 2.79 8.33

Table 2 – Summary of C/D ratios at critical locations of the existing RC columns and beams 

Structural member X direction (Frame 1) Y direction (Frame C) 
Bending Shear Bending Shear 

Interior column 0.21 0.77 0.19 0.68
Exterior column 0.18 0.94 0.16 0.83

Beam 0.18 0.46 0.15 0.89

– local seismic codes don’t contain 

P-

H
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Te

t,x t,y

Figure 3 – Pushover analysis results for the existing building: a) pushover curve for Frame 1, 
b) deformed shape for Frame 1 at the onset of collapse, c) pushover curve for Frame C, and d) 

deformed shape for Frame C at the onset of collapse 
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Figure 4 – Retrofitted frame building with added RC shear walls 

were reinforced with ±Ø16/20 vertical and ±Ø16/30 horizontal reinforcement. Wall design was 

189



 
the existing columns. Since the existing columns couldn’t be used as 

V W

Table 3 – Fundamental periods, base shear and drift ratios for the retrofitted structure 

Direction Fundamental 
period [sec] Base shear [kN] e,1 [%] e,roof [%] e,total [%] 

X direction 0.122 7279 (0.55W) 0.11 0.13 0.12
Y direction 0.143 7560 (0.57W) 0.15 0.19 0.17

Table 4 – Summary of C/D ratios at critical locations of columns and beams 

Structural member X direction (Frame 1) Y direction (Frame C) 
Bending Shear Bending Shear 

Interior column 3.16 4.63 12.24 49.40
Exterior column 3.94 7.51 10.22 45.35

Beam 2.62 3.63 3.50 17.19

190



 

Figure 5 – Pushover analysis results for the retrofitted building:  a) pushover curve for Frame 
1, b) deformed shape of Frame 1 at the target displacement, c) pushover curve for Frames 

C&D, and d) deformed shape for Frames C&D at the target displacement 

The models were subjected to nonlinear static analysis using “modal load pattern”. P

C0×C1×C2

t,x t,y
of the elastic total drifts from Table 3 are lower due to fact that code [11] applies “equal 
displacement” rule in all cases, regardless of the value of structure’s fundamental period.
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g

Figure 6 – Existing vs retrofitted building: pushover analysis results in ADRS format 
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ZA MONOTONO OPTERE
Rezime: 

rotacije tetive. Postoje razlike u ponašanju AB elemenata usled dejstva cikli nog i monotonog 
optere enja. U radu su procenjene vrednosti grani ne rotacije tetive stubova
rastu eg optere enja i upore ene sa kapacitetom dobijenim za cikli no optere enje (prema 

3) i za monotono optere enje pomo u
sa nelinearnim elementima uzimaju i u obzir raspodeljenu i koncentrisanu 

plasti nost

Klju ne re i:rotacija tetive, monotono optere enje, smi u i raspon

Summary: 

Key words: chord rotation, monotonic loading, shear span 

                     
1Ass. Prof.,PhD, Faculty of Technical Sciences, University of Novi Sad, leksa@uns.ac.rs 
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Figure 1 - Cross sectional dimensions of reinforced concrete columns specimens 
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Table 1 – Ultimate chord rotation  
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Figure 2 - Stress-strain curves for concrete and steelfor column C1 

-60000

-50000

-40000

-30000

-20000

-10000

0

-0.03 -0.025 -0.02 -0.015 -0.01 -0.005 0

Concrete01

cover

core

-800000

-600000

-400000

-200000

0

200000

400000

600000

800000

-0.1 -0.05 0 0.05 0.1

Steel02

199



 

Figure 3 - Force-displacement and moment-chord rotation curves for different models of 
column C1  

Figure 4 - Estimated values of um for different models of column specimens 
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PROIZVODI NA BAZI DRVETA SA STANOVIŠTA ARHITEKATA U 

Rezime:  

širokog spektra 

. U ovoj studiji upore ujemo stavove i svest 
inženjera arhitekture su u estvovali u online

 za koriš enje drveta uopšte, pri emu ve ina 
eruje da e se  u budu nosti pove ati. Ovi 

 na tržišne mogu nosti i mogu identifikovati prepreke 

Klju ne re i:  EWPs, arhitekte, drvene konstrukcije, specifikacija materijala, Makedonija 

ARCHITECTS’ PERCEPTIONS OF ENGINEERED WOOD 

Summary:  

Keywords: EWPs, architects, timber construction, material specification, Macedonia 
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Table 1 –Selected Engineered wood products (EWPs) 

Table 2 – Macedonia – Selected Forestry Data, 2015 (Government Statistics) 

1.09 · 10

75.94 · 10
1.62 · 10
1.09 · 10
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Table 3 – Wood-based Construction Macedonia     

–

architects’
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–

points… and the fifth 
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Table 4 – Respondent familiarity with EWPs 

Table 5 – Respondent familiarity with Top 5 Ranked EWPs 

Further on, respondents were asked to identify their clients’ perceptions of EWPs. Their 

–

–
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Figure 1 - Respondent specification/use of EWPs in non-load bearing systems 

Figure 2 - The specification/use of EWPs in load bearing systems 
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Figure 3 - Usage/Specification of EWPs in different types of buildings 

Figure 4 - Importance of various information sources: 1-Not important and 3- Important 
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The objective of this study was to better understand architects’ perception of EWPs and 

terms of architects’ opinio
a finding in line with architect’s 

–

–

[2] P. Malaval, Stratégie et gestion de la marque industrielle: Produits et services business to 
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[5] O. Høibø, E. Hansen, E. Nybakk, Building material preferences with a focus on wood in 
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] K. Hemström, K. Mahapatra, L. Gustavsson, Perceptions, attitudes and interest of Swedish 
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LO E ZA POPLO AVANJE

Rezime:  

U ovom radu je prikazana mogu nost koriš enja recikliranog agregata iz betonskih blokova i 
ivi njaka u proizvodnji betonskih elemenata za . Eksperimentalni rad uklju uje 

razli itim koli inama cementa i recikl
. Na osnovu rezultata ispitivanja pretpostavljeno je da je mogu e izraditi betonsk

plo e

Klju nere i:agregat od recikliranog betona, blokovi za poplo avanje, plo e za poplo avanje

Summary:  

Key words: recycled concrete aggregate, paving blocks, paving flags 
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Table 1 – Particle size distribution 

Fraction 
mm

Sieve size (mm) 
0.125 0.25 0.5 1 2 4 8 16 31.5 45 

0/4 9.8 17.2 29.5 51.9 86.9 99.9 100.0 100.0 100.0 100.0
4/8 0.2 0.2 1.0 94.0 100.0 100.0 100.0
8/16 0.1 0.1 0.1 2.4 94.2 100.0 100.0

Table 2 - Concrete mix proportion 

Concrete mixture C1 C2 

Cement [kg/m3] 330 320 

Water-cement ratio 
W/C 0.40 0.40 

Aggregate-cement mix 
ratio A/C 5.7272 6.0469 

samples were cured in water at a temperature of + 20 ° C until they were tested according to 

214



 

Figure 1 - Compressive strength of concrete C1 

Figure 2 - Compressive strength of concrete C2 
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–

an alternative by the Böhme test. 

after the freeze / thaw cycle  1.0 kg/m

For all types of concrete elements, the volume loss was  18 cm

minimum  2.9 MPa.

Mass loss for all type of concrete blocks and flags after freeze/thaw test was  1.0 kg/m
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he company “BINIS“, Banja Luka, which has enabled the realization of the 

–

professional meeting “Civil engineering – science and practice”, 
Žabljak, Serbia and Montenegro, 2006., Vol. 2, p. 539

–
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Rezime: 

Ekološki problem šiti kroz upotrebu 
–

proizvedenog sa 100% krupnog agregata od recikliranog betona, betona sa velikim sadržajem 
eg pepela u kome lete i pepeo klase F ini 50% ukupnog vezivnog materijala i uporednog 

betona sa prirodnim agregatom. Za ove tri betonske mešavine je tokom 
skupljanje i te enje na betonskim prizm

se zeleni betoni mogu uspešno koristiti u konstrukcijske svrhe.

Klju ne re i: reciklirani agregat, lete i pepeo, greda, skupljanje, te enje, ugib 

Summary: 

Key words: recycled concrete aggregate, fly ash, beam, shrinkage, creep, deflection 

                     
1 PhD, Teaching assistant, University of Belgrade, Faculty of Civil Engineering, ntosic@imk.grf.bg.ac.rs 
 PhD, Full professor, University of Belgrade, Faculty of Civil Engineering, sneska@imk.grf.bg.ac.rs 
 PhD, Full professor, Instituto Superior Técnico ,University of Lisbon, jb@civil.ist.utl.pt 
 PhD, Assistant professor, University of Belgrade, Faculty of Civil Engineering, ivani@imk.grf.bg.ac.rs 
 PhD, Assistant professor, University of Belgrade, Faculty of Civil Engineering, peca@imk.grf.bg.ac.rs 

218



 

219



 

–

’s

that it had a mean particle size of 8.53 m and a specif

For longitudinal reinforcement in beams, Ø10 mm ribbed bars grade B500C with a yield 
f –
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Table 1 – Properties of NA and RCA 

Aggregate OD density 
(kg/m3)

SSD density 
(kg/m3)

Water absorption 

30 min (%) 24 h (%) 

NA I 2570 2600 – 1.20 

NA II 2550 2580 – 1.24 

NA III 2590 2620 – 1.04 

RCA II 2390 2480 3.01 3.67 

RCA III 2360 2550 3.55 4.05 

–

Table 2 – Mix proportions 

Mix 
Cement Water Fly ash NA (kg/m3) RCA 

kg/m3 kg/m3 kg/m3 sand gravel kg/m3

NAC 285 175 – 815 996 –

RAC 285 175 + 21.5 – 767 – 937 

HVFAC 200 195 200 810 810 –

f f
f E Ø150/150 mm 

Ø150/

temperature of 22±3 ºC and a relative humidity (RH) of 50±15%.
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f t

f t –

fib

Ø10 mm bars as tensile reinforce
2Ø6 mm bars as 

f t

 
Figure 1 – Schematic of steel frames for testing creep (left) and test setup for reinforced 

concrete beams (right) 
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Table 3 – Fresh and hardened properties of the mixes 

Mix
Slump fcm,cube (MPa) Ecm (GPa) fct,sp (MPa) 

(mm) 7 days 28 days 7 days 28 days 7 days 28 days 

NAC 115 32.9 40.7 30.1 32.2 2.0 2.4 

RAC 140 32.2 37.4 26.2 30.8 2.0 2.5 

HVFAC 70 21.8 30.1 25.2 28.7 1.2 2.1 

– ‰ followed by NAC with – ‰ and HVFAC with –
‰. The shrinkage of RAC was 

–

 
Figure 2 – Shrinkage strain measurements  

223



 

 
Figure 3 – Stress-dependent strain measurements  

f t

M
M M

M M –

a t

a a t –
The time development of this ‘normalized’ deflection is shown in 

Table 4 – Beam loads and deflections 

Beam MEd
(kNm) 

MEd/Mcr MEd/MRd a(t0)
(mm) 

a(700) 
(mm) 

a(t0)/a(700) 

NAC7 7.63 3.33 0.53 9.17 19.34 2.11

NAC28 6.84 2.49 0.48 8.11 17.22 2.12

RAC7 7.86 3.65 0.55 10.89 23.24 2.13

RAC28 6.36 2.45 0.44 6.23 15.52 2.49

HVFAC7 5.49 3.27 0.39 6.13 13.05 2.13

HVFAC28 5.35 2.59 0.38 4.04 9.48 2.20
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Figure 4 – Time evolution of normalized deflections 

s w

Table 5 – Crack spacing and crack width measurements 

Beam 
5 min after loading 450 days after loading 

sm (mm) wm (mm) sm (mm) wm (mm) 

NAC7 135 0.05 115 0.15 

NAC28 120 0.15 110 0.20 

RAC7 100 0.08 100 0.15 

RAC28 125 0.08 105 0.10 

HVFAC7 145 0.08 125 0.15 

HVFAC28 155 0.05 130 0.08 
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I. Ignjatovi , N. Toši , S. Marinkovi , Tehnološki i ekonomski aspekt proizvodnje 
agregata od recikliranog betona u Srbiji, in: Gra evinski Mater. u Savrem. Graditelj., 

–
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Rezime:  

rezervoari su posebne konstrukcije koje se koriste za skladištenje ukapljenog prirodnog 
Obzirom da se transportiraju velike koli ine LNG a, veoma je važno imati siguran 

prostor za njegovo skladištenje. može 
uspješno primjenjivati beton. Pri tome ipak posebnu pažnju treba posvetiti svojstvima 
gra evinskih materijala kako bi se osiguralo da ne do e do pojave pukotina. To tako er zna i 
da projektiranje i ispravno održavanje LNG rezervoara zahtijeva odli no znanje o toplinsko
mehani kim svojs
tzv. kriogenim temperaturama. U ovom radu dan je pregled referentnih radova s postoje im 

mehani kim 

Key words: LNG rezervoar, beton, kriogene temperature, toplinsko-mehani ka svojstva

Summary: 

Key words: LNG tank, concrete, cryogenic temperatures, thermo-mechanical properties 
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the world’s 

–

161 C it becomes a clear, odorless and colorless 

Figure 1 - Storage tank capacity for LNG worldwide in million cubic meters [5], [6] 
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Figure 2 - Number of LNG tanks per country

10°C to 196°C, mechanical properties, such as compressive 

230



 

expression for 0°  T  170°C, for a single 

is the temperature (°C)

Table 1 – The coefficient 
Tensile strength Saturated concrete Dry concrete 

fctm 0.47 0.30 

fctk0,05 0.27 0.21 

fctk0,95 0.95 0.39 
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190°C, and 

165°C as follows: 

thermal conductivity  is extremely variable, even in the same material. It depends on the 
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Figure 3 - Presentation of how American and European codes and standards compare [2] 
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170°C, and the coefficient of thermal deformation is 

–
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– –

, Fédération 
internationale du béton/ International Federation for Structural Concrete (fib), 

–

–

–

–

–

–
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I KA 

Rezime:  

mogu nost koriš enja
razli itim sadržajem

pore eni Plo e
vrsto

odre en sadržajem
mehani ka

Klju ne re i: mlazni beton, poplipropilensaka vlakna energija apsorpcije, vrsto a

Summary:  

Key words: shotcrete, polypropylene  fiber, reinforcement, energy absorption, strength 
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called "fiber reinforced shotcrete” 
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Table 1 - Properties of cement CEM II / A-L 42.5R, CRH - Popovac 

Chemical, % Physical Mechanical 

SiO2 19.32 Specific gravity, 
kg/m3 3110 Compressive strength, 

N/mm2
Al2O3 5.87 
Fe2O3 1.92 Specific surface, 

cm2/g 3550 2 days 29.9 
CaO 63.01 7 days -
MgO 2.58 Standard 

consistency, % 27.8 28 days 53.4 
Na2O 0.22 Flexural strength, N/mm2

K2O 0.51 Setting time, min 2 days 6.4 
SO3 2.45 Initial 215 7 days -
Cl- 0.010 Final 275 28 days 9.9 

Figure 1 – Aggregate size distribution 
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Table 2 - Properties of the polypropylene fiber 
Properties Values
Material Polypropylene 100% 
Design Monofilament 

Specific gravity 0.91 g/cm³
Equivalent diameter 0.75 mm 

Length 50 mm 
Aspect ratio 67 

Alkali resistance Excellent 
Absorption Nil 

Tensile Strength 448 MPa 
Modulus of 
elasticity 

3643 MPa 

Chemical resistance Excellent 
Melting point 160°C
Ignition point 590°C

240



Table 3 - Shotcrete mix 

Material 
Mix mark  

SC1-0kg SC2-5kg SC3-10kg SC4-15kg 
Cement (kg/m3) 440 440 440 440 

Aggregate 
(kg/m3) 

0/4mm – 65% 1088 1088 1088 1088 
4/8 mm – 35% 583 583 583 583 

Superplasticizer (kg/m3) 4,4 4,4 4,4 4,4 
Accelerator (kg/m3) 17,6 17,6 17,6 17,6 

Water (kg/m3) 198 198 198 198 
Polypropylen fiber  (kg/m3) 0 5 10 15 

w/c 0.45 0.45 0.45 0.45 

Figure 2 - Samples for testing 
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Figure 3 – Stabilization of the slope with shotcrete 

Figure 4 – Result testing compressive strength and splitting tensile strength at the age of 28 
days

Figure 5 –Disposition of testing Fig. a) and test finishing Fig b) 
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–

Figure 6 – Chart load / deflection during the examination of the slab made of fiber reinforced 
shotcrete

Table 5 – Test results for shotcrete slabs at the age of 28 days 

Mix mark 

Results of testing’s slabs  

Maximal 
load

Deflection at 
maximal load

Energy at 
maximal 

load
kN mm J

SC1-0kg (Slab 0 - PPfiber) 74.512 0.0018 48 
SC2-5kg (Slab 5 - PPfiber) 68.550 4.1328 206559 
SC3-10kg (Slab10 - PPfiber) 39.009 8.1015 206341 
SC4-15kg (Slab15 - PPfiber) 38.829 0.7369 52513 
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Fizi ko – mehani ka
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PROCENA MEHANI KIH S
Rezime:  

svojstva materijala u o vrslom stanju variraju iako se pri proizvodnji ne 

problema neizvesnosti, nepreciznosti i neta nosti i pogodna je za procenu dostizanja 
zahtevanih mehani kih svojstava kompozita u ranim starostim
ispitivanja 12 projektovanih mešavina betona izuzetno visokih mehani kih svojstava. Variran 
je vodovezivni faktor, sadržaj silikatne prašine i eli nih vlakana. Izvršena je analiza 

odlu ivanje koja mogu biti od pomo i u procesu donošenja odluka o udelu komponentnih 
materijala u odnosu na zahtevana i postignuta mehani ka svojstva.

Klju ne re i: grubi skupovi, UHPC-ultra high performance concrete, procena meh. svojstava 

Summary:  

Key words: rough set, UHPC - ultra high performance concrete, estimation strength properties 
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Table 1 – UHPC mix proportions 

– –
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°

Table 2 – Experimental results 
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Table 3 – Decision table 
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the minimal subset of attributes is given in detail in a study by Vinterbo and Øhrn [18]. 

Table 4 – Decision table after discretization 

fc2: [*, 82.5) 0; [82.5, 91.8) 1; [91.8, *) 2;
fs2: [*, 17.0) 0, [17.0, 19.1) 1, [19.1, *) 2;
fc7  [*, 105.5) 0, [105.5, 124.7) 1, [124.7, *) 2;
fs7  [*, 22.9) 0, [22.9, 25.1) 1, [25.1, *) 2;
w/b [*, 0.17) 0, [0.17, 0.21) 1, [0.21, *) 2;

[*, 2.6) 0, [2.6, 3.9) 1, [3.9, *) 2;
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NOSA A OD SAMOUGRA UJU EG BETONA
Rezime: 

Poslednjih godina, nova tehnologija koja se naziva samougra uju i beton je postala popularna 
u gra evinarstvu. Više eksperimentalnih istraživanja je sprovedeno u cilju utvr ivanja 
konstrukcijskog ponašanja armiranih greda od samougra uju eg betona. 

noj javnosti prikažu neki od rezultata sprovedenih eksperimentalnih ist

istraživanja kontinualnog grednog nosa a na dva polja koji je izradjen od samo ugra uju eg 

Klju ne re i: samougra uju i beton, linijski nosa i, grani na nosivost, Abaqus 

Summary: 

Key words: self-compacting concrete, linear girders, limit load, Abaqus 
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2005 (EFNARC, 2005). By the Technical Committee CEN/TC 104 “Concrete and relate
products” the standard EN 206
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Table 1 - Test results for concrete in the fresh state 

Table 2 - Test results for concrete in the hardened state 

–

so called “time mode”, with a constant increase of deflection in the function of time up to 
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Slika 1 - Disposition of continuous beam in the testing phase 

Slika 2 - Load-deflection correlation in the cross-sections I and II of the continuous beams, 
Graphical presentation of the elastic lines of the beam 
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Slika 4 - Comparative load-deflection correlation diagrams in the cross-section I  and cross-
section II of the continuous beam  obtained by experiments and ABAQUS 

–
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–

–
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models“ Engineering Structures, 131, 20

–

Miloševi  B.: teorijska analiza grani nih stanja linijskih nosa a od 
samougra uju eg betona sa recikliranim agregatom, Gra evinsko
Univerziteta u Nišu, Niš, 2016
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SVOJSTVA SCC MEŠAVINA SA KRUPNIM RECIKLIRANIM 

Rezime:

U radu su prikazani rezultati fizi ko mehani kih ispitivanja betona sa krupnim recikliranim 
Napravljene su etiri serije samougra uju eg betona (Self –

–

postupka mešanja iz dve faze (Two Stage Mixing Approach TSMA) uz pra enje svojstav
betona u svežem i o vrslom stanju. Sposobnost te enja svežeg betona je pra ena pomo u testa 
rasprostiranja sleganjem, a ura ena su i ispitivanja uz pomo  V boksa. Utvr ene su 
vrednosti vrsto a pri pritisku, kao i vrsto e pri savijanju, cepanj
mešavine pokazale su zadovoljavaju a svojstva, što opravdava upotrebu recikliranog betona u 

Klju ne re i: agregat od recikliranog betona, samougra uju i betoni, postupak mešanja

Summary:

Key words: recycled concrete aggregate, self-compacting concrete, mixing method
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called ‘residual cement paste’ that stays as part of RCA 
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it’s water absorption equa

Figure 1 – Scheme of the TSMA used for preparation of concrete mixture 

š
L) 42.5R, produced by Lafarge Beo in 
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Table 1 – Composition of mixtures (kg/m3)

Mixture SCC I SCC II SCC III SCC IV 

Cement 380 380 380 380 

Limestone powder 250 250 250 250 

Water 194 205 205 205 

Natural river 
aggregate 

I (0/4 mm) 860 860 860 860 

II (4/8 mm) 530 - 530 -

III (8/16 mm) 310 310 - -
Recycled 
concrete 

aggregate 

II (4/8 mm) - 530 - 530 

III (8/16 mm) - - 310 310 

Superplasticizer 5.7 5.7 5.7 5.7 
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Table 2 – Fresh mix properties 

Property SCC I SCC II SCC III SCC IV 

SF (mm) 890 865 840 870 

t500 (s) 2.0 2.1 2.3 2.5 

tv (s) 7.4 11.2 7.5 12.4 

PA (-) 1.00 0.97 0.94 0.94 

tf(s) 3.8 5.1 4.1 7.1 

Figure 2 – Compressive strength of concrete mixtures at the ages of 1, 7 and 28 days  
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performed on the prismatic samples, 12×12×36 cm as three point bending test. Splitting test 

Figure 3 – Flexural, splitting and bond strength (pull-off) of concrete mixtures at 28 days 
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Figure 4 – Static and dynamic modulus of elasticity of concrete at the age of 28 days 
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Rezime:  

Ovaj rad predstavlja tehnološki napredno i ekonomi no rešenje za obnovu 
zgrada. Novi nezavisni nosivi okvir uklju uje izgradnju horizontalnog proširenja i vertikalnog 
dodavanja. Na taj na in se dodaju nova stambena podru ja.

Key words: nosivi okvir, nadogradnja konstrukcije 

Summary: 

of territories and renovation of buildings.  new autonomous load

Key words: load bearing framework, building upgrade, construction 
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There is a standard “demolish build” solution: acquisition of property available

–

Autonomous (load) Bearing Framework technology (“ABF technology”). The ABF 
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Figure 1 - Visualization of ABF technology 

Reconstruction of an “old” building using 

• full renovation of an existing building that extends a building’s lifespan at least to one 

• renovation project can run without relocation of inhabitants and demolition of an ”old” 

• high investment attractiveness of renovation project: creation of additional housing units 
3.0 multiplier to existing units’ number, depending on zoning requirements).

Figure 2 - Cross section of the building with ABF technology 
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g units’ number, 

by 20% to 30% due to reduction of the development project’s lead time and less stringent 

its technical superiority versus a number of Mr. Konakawa’s patents related to building’s 
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Figure 3 - Visualization of ABF technology 2 

Figure 4 - Visualization of ABF technology 3 
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Figure 5 - Visualization of ABF Technology 4 

Figure 6 - Visualization of ABF Technology 5 
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• The renovation market in the USA/Canada seems to be multi

• Annual rate of renewal of the multi

• In the privately owned property market about 25

• In the property market owned and managed by non
uthority’s example is notable: out of the 2,547 residential build

Prof. Krastav evi  Momir, Montažni gra evinski objekti, Beograd 1984.
Prof. Gavrilovi  Predrag, Spojevi i veze montažnih betonskih zgrada, 1984
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– ODRŽIVO KORIŠ ENJE O

Rezime:  

biomase, se uglavnom odlaže na deponije i zaga uje životnu sredinu U okviru IPA projekta: 
Poljoprivredni otpad  izazovi i poslovne mogu nosti, zapo eto je istraživanje raspoloživosti 

itih vrsta pepela koji nastaje sagorevanjem žetvenih ostataka u AP Vojvodini.
enje mogu nosti koriš enja biopepela u gra

te dala mogu nost 

projekta, planirane aktivnosti i na ine ekonomskog umrežavanja.

Klju ne re i: biomasa, deponija, otpad, upotrebna vrednost, beton, novi proizvod

Summary:  

–

Key words: biomass, landfill, waste, use-value, concrete, new product  

                     
1 PhD, Full Professor, University of Novi Sad Faculty of Technical Science  
 MSc CE, University of Novi Sad Faculty of Technical Science 
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Figure 1 - Projection of the Government of Serbia to build capacities for electricity generation 
from renewable sources 2015-2030 [3] 

 

•
•
•
•
•
•
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Table 1 – The energy potential of biomass from the residue of agricultural production in 

Serbia [4] 
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The paper presents the part of research realized within the project “Theoretical and 
civil engineering” conducted 

Brki  M, Jani  T.: Collection, storage and briquetting of biomass in agriculture, 
Proceedings from consultations: Significance and perspectives of biomass briquetting

Science, Development and Environment, Vrnja ka Banja
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ŽI ANO UŽE ZA PREDNA
Rezime:  

inženjerska kompanija u oblasti proizvodnje užadi za prednaprezanje, 
razvoja novog tipa gra evinskog elika za 

ži ano uže podužnim lu nim
užadi Postavljena je hipoteza da bi se primjenom gra evinskog elika, 
opisanog oblika, moglo posti i pove anj zme u užeta i betona, a time i tehnološk

sopstvenih eksperimentalnih istraživanja
razvijena metoda ispitivanja i “pull out” metoda, prema ASTM

ži anih užadi dobija višestruko ve a adhez vrsto a
Key words: 10-ži ano uže za prednaprezanje, „pull-out“, adhezija, prednaprezanje. 

Summary:  

from the strand s edge points 

“ ” method

Key words: 10-wire PC strand, pull-out, adhesion, prestressing.
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longitudinal arches from the strand s edge po

(“mild steel”)

replaced fully “mild steel”. PC strands have spiral structure which allows to move in helical 

 Figure 1 – Typical end slip of conventional 7-wire strand 

Figure 2 – Shematic view of prestressing force transfer length [6] 
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Figure 3 – Typical end slip of conventional 7-wire strand [2,3] 
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to improve and test one of forgotten ideas from 60 s of 
“ ”

SR s scientist I. C. Berinskiy in 196

90°

Figure 4 – Scheme of triangular strands for the proposed calculation method [1] 

strand, were will most significant strand profile have “triangular” shape:
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O1 OO , O1 OO2, O1 OO3, O3OO2, O6OO3, O3OO5, O5OO9

Figure 5 – Stable cross sectional planes of triangular prestressed strands: a) 12-wire, b) 15-
wire, c)18-wire and d)21-wire [1] 

Figure 5, shows possible cross sectional planes of “triangular” strands 

“ riangular” strand configuration can ensure some very important pro
ly “movement” of the strand in the concrete mass. 

These are reasons why  Berinskiy s idea did not have an industrial application.

“1+6+3” strand configuration was chosen, because it was only possible combination of 
“triangular” spiral structure. To prevent movement in its own impri

“ riangular” strand had such a significant dif
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Figure 6 – Triangular strand with periodical profile on external surface: a) spinning step, b) 
periodical profile [6] 

Figure 7 – Triangular strand s specialized anchor grip [6] 

“TRIANGULAR” STRAND 

for determination of adhesion strength is so called “pull out” test. 
“pull out” tests were realized in October 2014 at Chelyabinsk precast 

. These samples of “triangular” 10 wire strand used in “pull out” tests 
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Figure 8 – Specimens with “triangular” strand: a) first sample, b) second sample [4] 

Table 1 – Results of “pull out” tests carried out in October 2014 at Chelyabinsk PCP [4] 

Specimens Dimensions (mm) Slip at… (kN) Pull out force (kN) 

(1) 7-wire 250x250 / 65 

(2) 7-wire 250x250 20 43 

(1) 10-wire 250x250 / 86 

(2) 10-wire 250x250 / 92 
This test shows obvious advantage of “triangular” 10

“pull out” tests
IGM “Kabas” Doboj
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Table 2 – Concrete compressive tests carried out in April 2018 at IGM “Kabas” Doboj

Concrete Samples Dimensions (mm) 
2 days 2 days 7 days 7 days 

Force 
(kN) 

Stress 
(MPa) 

Force 
(kN) 

Stress 
(MPa)

C20 

1 150x150x150 40,31 1,8 188,1 8,36

2 150x150x150 40,23 1,8 191,7 8,52

3 150x150x150 54,88 2,4 185,3 8,23

C25 

1 150x150x150 98,42 4,4 361 16,04

2 150x150x150 98,38 4,4 370,6 16,47

3 150x150x150 100,10 4,4 373 16,60

C30 

1 150x150x150 237,69 10,6 631,7 28,07

2 150x150x150 228,05 10,1 600,2 26,67

3 150x150x150 239,29 10,6 635 28,22

Table 3 – Pull out tests carried out in April 2018 at IGM “Kabas” Doboj

Concrete Samples 
Wires (num.) Pull out force (kN) Pull out slip (mm) 

9.3 11.5 9.3 11.5 9.3 11.5

C20

9.3-1 11.5-1 7 10 3,6 9,2 9,3 16,7

9.3-2 11.5-2 7 10 4,7 11,7 17,9 26,1

9.3-3 11.5-3 7 10 3,9 11,9 23,2 21,9

C25

9.3-1 11.5-1 7 10 13,4 15,3 23 28,1

9.3-2 11.5-2 7 10 9,1 13,8 28,9 21,4

9.3-3 11.5-3 7 10 8,1 11,4 27,9 24 

C30

9.3-1 11.5-1 7 10 12,2 21,9 25,7 18,7

9.3-2 11.5-2 7 10 17,3 15,6 30,7 18,8

9.3-3 11.5-3 7 10 17,4 damaged 19,8 damaged 
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Figure 9 – Load-displacement diagram (Force-slip) shows: a-left) 10-wire strand (max 
F=21,9 kN) ; b-right) 7-wire strand (max F=17,4 kN) 

Figure 10 – Pull-out test: a-left) disposition with UTM (universal testing machine; b-right) 
cracks on testing side surface  

attempt of “pull out” tests were

results as previous “pull out” tests should be taken with some percentage of reserve.
of the “triangular” 10
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longitudinal arches from the strand s edge points around the cross section

“ ” method

“triangular”

that “triangular” 10

hesion strength will give much smaller “end slip”, namely

Reinforcing strand. Author’s certificate No. 

Reinforcing strand. Author’s certificate No. 

299



 

S-60 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Aleksandar Radevi 1, Jelena Dragaš2, Vedran Carevi 3, Dimitrije Zaki 4, Mladen Mladenovi 5

UTICAJ RAZLI ITIH US
OG SADRŽAJA LETE EG 

Rezime:  

Istraživanje je imalo za cilj da se ispita uticaj razli itih uslova nege na mehani ka svojstva 
betona spravljenog sa visokim sadržajem lete eg la (HVFAC) u pore enju sa klasi nim 

rimenjena su tri razli ita režima nege betona: 

ovakvih režima nege na razvoj vrsto e pri pritisku i modula elasti nosti tokom vremena, kao i 
vrsto a pri zatezanju (athezija) putem Pull

u imali najbolja mehani ka svojstva, dok primena sredstva za negu nije imala 
zna ajniji uticaj na predmetna svojstva u pore enju sa uzorcima negovanim na vazduhu.

Klju ne re i: OPC beton, HVFAC beton, uslovi nege, mehani ka svojstva

Summary:  

Key words: OPC concrete, HVFAC concrete, curing conditions, mechanical properties 
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Figure 1 – Sieve analysis of aggregate  

Beo in was used for preparation of both concrete types. This type of cement contains additions
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45 m is higher than 12%. It can be concluded that the fly ash used in this research met the 

Table 1 – Chemical composition of fly ash (% of mass) 
SiO2 Al2O3 Fe2O3 TiO2 CaO MgO Na2O K2O P2O6 SO3 MnO LOI 

64.14 19.22 4.35 0.16 8.32 0.01 0.36 0.66 0.17 0.86 0.03 4.68

- - - - - max 4 max 5 - max 5 max 3 - max 6 

Figure 2 – Sieve analysis of fly ash  

cubes for compressive strength testing, 15·30 cm cylinders for testing the modulus of elasticity 

conditions (T=20±2°C, RH=60±5°C). Curing of the third group of samples was done using the 
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Table 2 – Concrete mix design 
Mixture W/CM*

[-] 
Water  

[kg/m3]
Aggregate [kg/m3]

(0/4 mm)   (4/8 mm)   (8/16 mm) 
Cement  
[kg/m3]

Fly ash  
[kg/m3]

OPC 0.614 175 835 557 464 285 0

HVFAC 0.488 195 838 503 335 200 200 

Water-to-cementitious materials ratio
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Figure 3 – Compressive strength development of differently cured OPC and HVFAC mixtures 

–
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Figure 4 –Modulus of elasticity development of differently cured OPC and HVFAC mixtures 

306



 

notch with a depth of 15±5 mm, and then cleaning the concrete su

Figure 5 – Pull-off strength of OPC and HVFAC samples 

laboratory conditions (T=20±2°C and RH=60±

307



 

Figure 6 – Maximum depth of water penetration 
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materials in concrete composites in the scope of sustainable construction development in 
Serbia: investigation and environmental assessment of possible applications

Malhotra, “High
Sustainable Development,” ACI Mater. J. –
N. Bouzoubaa and V. M. Malhotra, “Performance of Lab
Cements in Concrete,” Concr. Int. –

High-Performance, High-Volume Fly Ash Concrete for 
Building Sustainable and Durable Structures

. Dragaš, N. Toši , I. Ignjatovi , and S. Marinkovi , “Mechanical and time
volume fly ash concrete for structural use,” Mag. Concr. Res.

–
S. H. Gebler and P. Klieger, “Effect of Fly Ash on the Durability of Air
Concrete,” in Proceedings of the 2nd International Conference on Fly Ash, Silica Fume, 
Slag, and other Natural Pozzolans in Concrete –

“Optimizing the Use of Fly Ash in Concrete,” Portl. Cem. Assoc.

P. K. Mehta and O. E. Gjørv, “Properties of portland cement concrete containing fly ash 
fume,” Cem. Concr. Res. –

B. Liu, Y. Xie, and J. Li, “Influence of steam curing on the compressive strength of 
concrete containing supplementary cementing materials,” Cem. Concr. Res.

–
J. Payá, J. Monzó, M. V. Borrachero, E. Peris Amahjour, “Mechanical 

cured at different temperatures,” Cem. Concr. Res. –
EN 450-1: Fly ash for concrete — Part 1: Definition, specifications and 

conformity criteria
ASTM C618, “Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete,” West Conshohocken, Pennsylvania, 2015.
L. Lam, Y. L. Wong, and C. S. Poon, “Degree of hydration and gel/space ratio of high

volume fly ash/cement systems,” Cem. Concr. Res. –
Waste and Supplementary Cementitious Materials in 

Concrete: Characterisation, Properties and Applications

309



 

Franc Sinur1, Aljoša Šajna2, Teja Török Resnik3, Jakob Šušterši 4

Rezime: 

Klju ne re i: betonski kontejner, radioaktivni otpad, samozbijajuj i beton visokih 
performacija, „drop-test“

Summary: 

Key words: concrete container, radioactive waste, self-compacting high performance concrete, 
drop test 

                     
1 Ph.D., IBE Consulting Engineers, Ljubljana, Slovenia, franc.sinur@ibe.si  
 Ph.D., ZAG Slovenian National Building and Civil Engineering Institute, Ljubljana, Slovenia, aljosa.sajna@zag.si  
 POMGRAD, Construction Company, Murska Sobota, Slovenia, teja.torok@pomgrad.si  
 Ph.D., IRMA Institute for Research in Materials and Applications, Ljubljana, Slovenia, jakob.sustersic@irma.si 

310



 

311



 

Table 1 – Geometrical characteristics of container N2d 
Parameter Unit Value 

Geometric data on the container 
External dimensions 

Width m 1,95 
Length m 1,95 
Height m 3,30 
Chamfered outer edges of the walls (in both directions) m 0,20 

Internal dimensions – the bottom of the container 
Width m 1,49 
Length m 1,49 

Internal dimensions – top of the container 
Width m 1,55 
Length m 1,55 
Thickness of the bottom slab cm 23
Wall thickness at the top cm 20
Wall thickness at the bottom cm 23

Geometric data on the cover – maximum dimensions 
Width m 1,66 
Length m 1,66 
Width of support cm 5,5 
Cover thickness cm 20
Cover thickness above support cm 20
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Table 1 continued 

Volume of the container 
Gross volume – external occupation of space m3 12,28 
Net volume – after installation the cover m3 6,31 

Mass 
Cover t 1,36 
Empty container with the cover t 14,92 
Maximum permissible nass of the full container t 40

Figure 1 – Disposal container 
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Figure 2 – Mode of anchoring of the cover 
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Table 2 – Average results of the tests of concrete properties 
Slump-flow (SIST EN 12350-8:2010) 680/710 mm 
Density of fresh concrete (SIST EN 12350-6;2009) 2393 kg/m3

Air content (SIST EN 12350-7:2009, Chapter 5) 2,0 % 
w/c ratio (SIST 1026:2008, D3) 0,37 
Compressive strength 28 days (SIST EN 12390-3:2009) 86,0 MPa 
Depth of penetration of water under pressure 28 days (SIST EN 12390-
8:2009) 3 mm

Shrinkage 182 days (DIN 4227-Part 1) 0,374 mm/m 
Freeze/thaw resistance  up to 200 cycles (SIST 1026:2016, ND) 101,0 % 
Modulus of elasticity 28 days (DIN 1048) 42500 MPa 
Total porosity (EN 1936:2006) 10,85 % 
Chloride content (SIST EN 206:2013, Chapter 5.2.8) 0,070 % 

Table 3–Average results of the tests of filler mortar properties 
Slump-flow (SIST EN 12350-8:2010) 670/700 mm 
Density of fresh concrete (SIST EN 12350-6;2009) 2301 kg/m3

Air content (SIST EN 12350-7:2009, Chapter 5) 2,2 % 
w/c ratio (SIST 1026:2008, D3) 0,41 
Compressive strength 28 days (SIST EN 12390-3:2009) 86,4 MPa 
Depth of penetration of water under pressure 28 days (SIST EN 12390-
8:2009) 3 mm

Chloride content (SIST EN 206:2013, Chapter 5.2.8) 0,075 % 

Table 4–Average results of the tests of seal mortar properties 
Fluidity (SIST EN 445:2008) - immediately 13,4 sec 
                                                - after 30 min 15,4 sec 
Volume change (SIST EN 445:2008) 1,3 % 
Compressive strength 28 days (EN 196-1) 48,0 MPa 
Setting times (EN 196-3) – initial time 115 min 
                                         - final time 207 min 
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Table 5–Key data of drop-tests performed 

Container No. Mass Drop height Position 
0 39,6 t approx. 30 cm on the corner of the bottom  
1 26,5 t 33 cm on the corner of the bottom  
2 40,0 t 30,5 cm on the corner of the cover  

Figure 3 – Sequences of collision t = 0,33 s (left) and  
t = 1,0 s (right) 
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predstavljaju izazovne konstrukcije sa stanovišta dizajna, izgradnje i 
održavanja. Obi ega su skloni popravljanju i 
sanaciji. Funkcionalnost ovih vrsta tunela zavisi od odgovaraju ih tehni
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–

Key words: Hydrotechnical tunnel; Analysis; Rehabilitation; PLAXIS 3D 

                     
1 PhD, Civ. Eng., Assistant Professor, University „Ss. Cyril and Methodius“, Faculty of Civil Engineering – Skopje, 
zafirovski@gf.ukim.edu.mk 
 PhD, Geo. Eng., Professor, University „Ss. Cyril and Methodius“, Faculty of Civil Engineering – Skopje, 

jovanovski@gf.ukim.edu.mk 
 B.Sc., Civ. Eng., Teaching Associate, University „Ss. Cyril and Methodius“, Faculty of Civil Engineering – Skopje, 

vaskogacevski@yahoo.com 

319



 

 
Figure 1 - Satellite view of the mine location (source: Google Earth) 

cross section varies in height and width (  3 m) based on the 
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VIII° MCS (Mercali
XI° MCS, and 

expected magnitude of M = 7,5°.

–

–

–

information’s

30 %, 300 KPa, 36°, , 
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, 0 KPa, 34°, –

0 KPa, 31°, –

 
Figure 2 – Tunnel exit 
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Figure 3 – Tunnel cross section with full secondary support  
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Figure 4 – Deformations of the local environment and the lining 
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Figure 5 – Diagrams of bending moment (left) and transversal forces (right)  

requires qualified experts from different scientific areas and adequate detailed information’s 

“S ”

ilitation of the lining of the “S ”

As built design of the “S ”

“S ”

–
“Velkovski stream” /shaft – diversion tunnel/ after raising the “New TSF” of Sasa mine 
– – , Mine institute “Zavod PMS”, 
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mine “Sasa” –
of the “S ”

– , Civil Engineering institute “Makedonija”, Skopje, 2005.
“S ”

– Civil Engineering institute “Makedonija”, 

ution for rehabilitation of the “S ”
– – –

–
“S ”

– –
– –

Main design for rehabilitation of the invert of “Saska” river diversion tunnel from km. 
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Figure 1 - Plan of the analysed city quarter in the settlement Karpos 3,
[Reproduced with the permission of the State Archive, City of Skopje]  

 

                               

Figure 2 - Percentage of representation of   
buildings according the year of performance 
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Figure 3.  Classification of buildings built between 1965 and 1980 (part of the quarter where the 
analyzed buildings are situated), reproduced with the permission of the State Archive, City of Skopje],  
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a)

b) 

Figure 4 - Characteristic floor plan of a multi-storey “Karpos” type building:  
a) type 1; b) type 2, [reproduced with the permission of State Archive, City of Skopje]
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       Figure 5 - An external and internal                    Figure 6 - An external wall, slab and roof  
  wall of an prefabricated concrete panel[10]         of an prefabricated concrete panel [10] 
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Table 1. Characteristics of residential buildings built 1965 -1980 in the selected settlement 

                     
5 It is assumed that the average number of tenants in an apartment is 2.7 in accordance with the provisions of the 
PRPR [5], as well as the Rulebook for architectural standards and norms.
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Figure 8 - Thermal parameters of an external wall (an existing state) 

 
Figure 9 - Thermal parameters of an external wall (an improved future scenario) 
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Table 2 .Thermal parameters of the structure elements in the current condition of the building 

Table 3. Thermal parameters of the structural elements in the future improved scenario 
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et al.

Figure 1. Degradation models for reliability index under no maintenance (left), corrective 
(middle) and preventative (right) scenario 
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et al.

Figure 2. Side view of the bridge (left), longitudinal section (middle) and location (right) 

Figure 3. Subject bridge with appropriate labels of vulnerable zones and defects 

  

 

 

 

A 

B 
D 

E 
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Table 1. The protocol 

342



Figure 4. Ultimate bending moment from the unfavourable load combination 

xkbxfdfAxkFdFMR avcdydsacddsRd

kNmMS sd

MxkbxfdfASRSRg sdavcdyds
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n
state

Figure 5. Semi-quantitative performance indicator for the “running to failure” (top)  and 
corrective (bottom) scenario 
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Figure 6. Evolution of qualitative KPIs for the “running to failure” (left) and corrective (right) 
scenario 

Figure 7. Sideview of the bridge(left), longitudinal section(middle) and location(right) 
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Figure 8. Subject bridge with appropriate labels and vulnerable zones 

a
d

NadFzFMR sddscdRd

kNmMS sd

kNmMS sd             
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Table 2. The protocol 

Figure 9. Ultimate bending moment from the unfavourable load combination 
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Figure 10. Evolution of the KPIs for the reference(left) and preventative(right) scenario 

Figure 11. Four-leg spider diagram for the considered maintenance scenarios(left) and the 
second(right) case study 

348
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ELI NOG 

Rezime:  

Postoje i most preko reke Mlave montažno –
demontažnu eli nu konstrukciju tipa „Be 56“, sistema proste grede

uticaja po svim elementima nose e strukture došlo je do ozbiljnih ošte enja
tvr en je stepen ošte enja popre nih preseka

ati kog prora un postoje eg stanja 
obezbe uju neophodne tehni ke podloge za mogu e varijantna rešenja sanacije

Key words: dijagnostika stanja, eli ni mostovi, sanacija.

Summary:  

fabricated military steel construction “Bailey M 56“type, simple beam system, with the range 

Key words: state diagnostics, steel bridges, rehabilitation 
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“ 56“type, simple beam system, with the range 
“ “system bridge 

„B “ system from 1966. The project on the derived state of the bridge is no
fabricated bridge is created over an old wooden construction which parts haven’t been 

are created by the “Bailey” system details, including 

haven’t been used by
older system and that predicted ramps, which are a standard part of “Bailey” bearing haven’t 

rs are steel trusses also of „Bailey“ licensed system. The 

–
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Figure 1 – The bridge disposition with measure spots positions 

Figure 2 – Longitudinal section of the bridge with measure spots positions 
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Figure 3 – Cross-section of the bridge with measure spots positions  

that has formed due to bridge’s own 

Static system of “Bailey” 

Figure 4 – The bridge disposition with damage zones 
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Figure 5 – Cross-section of the bridge with damage zones 

the existent bridge hasn’t been predicted for loads that correspond bridge crossing, 

o
                

o
                

o
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o

                

created by bridge’s own weight is 
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Figure 6 – The amount of corrosion at the bearing construction at the point of leaning of 
longitudinal trusses on transversal trusses 

Figure 7 – General look of corroded transversal and longitudinal trusses 
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Figure 8 – The state of bearing construction at the point of river piles, view from the bottom 

Figure 9 – The look of the bridge at the point of middle river piles 
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Figure 10 – Connection between the bearing construction of larger and smaller span with 
complete upper zone destruction 

Figure 11 – Detail of connection between main bridge construction among larger and smaller 
span, the amount of corroding 
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Figure 12 – Corrosion of side impact reception intersection 

B. Stipani , D. Bu evac: eli ni mostovi, Gra evinska knjiga, 1989
Institut za gra evinarstvo , Gra evinsko
u Nišu Ekspertiza stanja mosta preko reke Mlave za manastir Rukumija
M. Pržulj: Mostovi, Udruženje „Izgradnja“, 2014.
J. Radi : Uvod u mostarstvo, Sveu ilište – Gra evinski fakultet,
Z. Markovi : Grani na stanja eli nih konstrukcija prema Evrokodu, Akademska misao, 

V. Androi , M. auševi , D. Dujmovi , I. Džeba, D. Markulak, B. Peroš: eli ni i 

S. Živkovi , M. Miloševi : Zbirka rešenih zadataka iz eli nih konstrukcija prema 
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–
POPRAVKA / OJA ANJE 

Rezime: 

, tim inž Srbije zajedno sa inž

Dominikanska Republika. Vise i most prelazi reku Yaque, projektovan i izgra
godine. Most je do današnjih dana 

nestru no izvedene, što se naro ito ogleda  u niveleti. Radovi na popravci mosta zapo eli su 
dine, a završeni su krajem aprila 2018. godine.

Klju ne re i: most, pregled, ugib, korozija, lan anica, sigurnost, oja anje

–

Summary: 

–

Key words: bridge, inspection, negative camber, corrosion, catenary, safety, rehabilitation  
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–

“Bridge for Yaque“ made by US

–

“

“Ingenieria ”

replacement of damaged rods under the direction of engineer Emmanuel Peña, “Ingenieria 
ella”

”
–

–
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Figure 1 - Bridge in urban surroundings  
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Figure 2 - Negative camber (deflection) reflected on bridge railings 

–

1/2“ (~8.9 cm) –

“ (~
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“ = 44.5 mm), with braking force 

“old“ AASHTO)

3/8“ = 60.3 mm),

–

–

–

–
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Figure 3 - Bridge cross section 

–
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Figure 4 - Tensioning of the stay rods – night work, bridge without traffic 
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Figure 5 - Tensioning of the catenary hangers 

–
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Figure 6 - Bridge railings after rehabilitation works 

Figure 7 - Bridge after rehabilitation 
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MIŠELUKU U NOVOM SADU
Rezime:  

„TV “ RTV na Mišeluku u Novom Sadu 
u zna ajnoj meri ošte en, nakon ega je doneta odluka o rušenju svih nadzemnih etaža, dok 

je suterenska etaža zadržana u cilju rekonstrukcije i ponovne upotrebe. U cil
sanacije/rekonstrukcijem, ura en je detaljan vizuelni pregled i procena stanja predmetnog 

Key words: procena stanja, vizuelni pregled, defekti, ošte enja

Summary:  

Key words: assessment, visual inspection, defects, damages 
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Atomsko sklonište Atomsko sklonište

 Figure 1 - Position of Tract D within the whole building  
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–
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Figure 2 - Disposition of defects and damages for Tract „D/4“

 
Figure 3 - Slab F-G/17-18: insufficient 

thickness of the protective layer of concrete,
visible corroded reinforcement, wet cracks 

with traces of leaching of Ca(OH)2

 
Figure 4 - Traces of leakage, thin fissures in 
the reinforcement zones, diagonal and slant 
cracks that are connected with cracks in the 

beam in axis 19
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Figure 5 – The beam in axes 17/F-G –

Flexural cracks (0,3-2mm) 
Figure 6 - The beam in axis 19/ F-G: Flexural 

cracks (1-2mm) 

  
Figure 7 - Column F17 – Parallel cracks 

in the upper zone of the column, 
maximum width 4mm (side of the column 

to the axis E) 

Figure 8 - Column F19 - Parallel cracks in the 
upper zone of the column, maximum width 

4mm and crushing of concrete on the 
connection with the beam (side of the column 

to the axis 20) 
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Figure 9 – Wall in the axis G/17-18 – Two vertical 
cracks, approximately in the middle of the length of 

the wall, width of 0,1-0,2mm 

Figure 10 - Wall in the axes G/18-19 
and G/19-20 -  Crack in the zone of 

the column 

and a 1 mm ram with a laser distortion (Leica DISTO ™ D810 touch).
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Table 1 – Values of deflections of RC slab of tract D/4 (F-G/15-20) 
u  L/300

. Dopuštena vrednost ugiba 

Table 2 – Values of deflections of RC slab of tract D/4 (F-G/15-20) 
u  L/300 = 2,93 cm
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Table 3 – Tract „D/4“(cores P1, P1/3, P2 and P3) 

377



 

The paper presents the part of research realized within the project “Theoretical and 
ss in civil engineering” conducted 

Study on the assessment of the condition - The main load-bearing RC 
structure of the building Tract "D" and the building Tract "F" within the RTV on Miseluk 
in Novi Sad

378



 

Miloš Kneževi 1, Ivana Tešovi 2, Duško Lu i 3, Zlatko Zafirovski4, Mladen Muhadinovi 5

Rezime: 

Klju ne re i: željeznica, Tunel “Sozina”, rekonstrukcija 

Summary 

Key words: Railway, Tunnel “Sozina“, rehabilitation
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Fig. 1. Taking over of rails in the factory ArcelorMittal Poland

Fig. 2. Taking over of sleepers and fastening in the factory Rajshwellen Serbia
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Fig. 3. Figure Work sequences shown throw tunnel cross section
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Fig. 4. Telecommunication cables before start of works 
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Fig. 6. Huge amount of water in railway track 
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Fig. 7. Cracks in concrete invert slab 

387



 

388



 

S-69 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Doncho Partov1, Petar Grekov2, Vesselin Kantchev3

NIH 

Rezime: 

ne

Predloženi sistemi uklju uju lu ne
. Obi no prelaze preko železni ke pruge, ukupne 

dužine 25 eške, Slova ke, Brazila i Bugarske. 
prora una ovakvih 

Tako e
taža

Klju ne re i: prefabrikovani beton, lu ni mostovi, konstruktivni siistem, interakcija tlo-
konstrukcija 

Summary: 

Key words: precast concrete; arch bridges; constructive system; soil-structure interaction
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als’ (stone and bricks) properties, thus, arches can 

  
Figure 1. Precast arch segment types: (a) Single leaf; (b) Double leaf; (c) Triple leaf[5]

applicationsd(Fig.1a, Fig. 1b,). According[5] these systems‘ arch profi

390



 
 

   
Figure 1a,b,c. Precast arch segment types adopted by BEBO arch and CON/SPAN arch. 

 
Figure 2. Arch Sections: (a) Rectangular Solid; (b) NUCON [29]; (c) Circular Concrete Filled 

FRP Tube [7]; (d) Corrugated [26]; (e) Pearl Chain Super-Light Deck [13] 

loading based on respective country’s code of practice. They are modelled accordingly in 
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burden

Figure 3. Soil- Buried Arch Structure- Interaction 

Federal highway system. Heierli’s design approach made wide use of soilstructure

Figure 4a. Soil- Structure- Interaction Test, 1965, Switzerland 

392



 

 
Figure 4b,c. Matiere arc type structure cross-section: a) opened, b) closed [24]

–
Taking into account backfill as stiffener of a structure at the design 

stage, it is possible to reduce the thickness of the elements. The object flexibility is achieved by 
a unique combination of upper and lower elements. It is a joint, where is no rigid connection 
between these elements. Additionally, the system allows to use prefabricated cornices and 
retaining walls.

 

Figure 4d,e. Small span culverts with one precast concrete elements
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Výškov in Bohemia

011 in the “ ” region converts the second 
Žatec – eské Zlatník

situated close to the power plant in Výškov in Bohemia. The original construction of the bridge 

Figure 5. Large span buried bridge with three precast concrete elements during assembling 

Figure 6.  Large span buried arch bridge with three precast concrete elements in operation 
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Figure 7. Large span buried bridge with three precast concrete elements during assembling 

Figure 8. Small span buried bridge with three precast concrete elements during assembling 

 
Figure 9.  Small ABM buried bridge with three precast concrete elements during assembling 
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Figure 10. Small ABM buried bridge with three precast concrete elements during assembling 

Figure 11. Large span culverts with one precast concrete elements [11] 

Figure 12. Large span culverts with two precast concrete elements used in three crossing road 
in Canada[11,12] 
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                                         Figure 13. Bridge geometry and details 

Figure 14a,b,c. Precast concrete arch: a) brick mould, b)  casting, c) transportation[11] 

Fig. 15a,b,c,d. Partial assembling: a) precast elements over the shoring, b) lateral view, c) 
view after connection and d) handling the complete arch 

Figure 16. Finished Bridge in operation 
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RW “Operational Program on Transport” financed project in Bulgaria – “ELECTRIFICATION 

BORDER”. General points (typ

Figure 17.  Railway bridge per km 300 948 - New bridge on the old route,[19] 

 

  
Fig.18a,b Bridge geometry and details  and finished bridge in operation 
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“REMING” Company

Structures”. 
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TOPLO CINKOVANJE ELI NIH KONSTRUKICJA –
MOGU NOSTI I OGRANI
Rezime: 

Toplo cinkovanje predstavlja jedan od naj eš e primenjivanih sistema zaštite eli nih 
konstrukcija od korozije. U slu ajevima u kojima nema ograni enja za primenu toplog 
cinkovanja, ovaj postupak je najekonomi nije rešenje jer se radi o trajnoj zaštiti od korozije 
koja ne zahteva održavanje u toku eksploatacije objekata. U ovom rad

njegovim specifi nostima, mogu nostima ali i 
ograni enjima. Posebna pažnja posve enja je postupku pripreme konstrukcija za toplo 

prikazane mogu nosti kapaciteti svih cinkara u Srbiji i okruženju. 

Klju ne re i: toplo cinkovanje, eli ne konstrukcije, zaštita od korozije  

–

Summary: 

structure’s 

Key words: hot-dip galvanization, steel structures, corrosion protection 
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structure’s 

-

-
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-

  
Figure 1 – Technical openings on steel structural elements [3] 

 
Figure 2 – Stiffeners cut in the critical areas [4]  
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Table 1 – Minimal diameter of technical openings [5] 

–
Ø

consists of the elements’ 
–80 °
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Figure 3 – Hot-dip galvanizing process [6] 

450 °C because that is the temperature 

–

Figure 4 – Hot-dip galvanizing process 
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Table 2 – Minimum coating thickness and mass on samples that are not centrifuged [1] 

Table 3 – Minimum coating thickness and mass on samples that are centrifuged [1] 

100 m unless the
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Table 4 – Minimum coating thickness and mass on samples that are not centrifuged [1] 

–
MetalCinkara, In ija) or number of 
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Table 5 – Bath dimensions in galvanizing companies in Serbia and region 

MetalCinkara, In ija

Cinkara, Kruševac

, a ak

Fabrika za pocin avane, 

Italikacink, Li ki Osik 
Gospi

Kotlar, ur evac
Cin aona Helena, Donja 

“Metal ” company

–
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Radovanovi  D.: Sistemi antikorozivne zaštite eli nih konstrukcija sa pr

 za inženjere i arhitekte: Potapanje toplim cinkovanjem, 
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AŠTITE ELI NIH KONS

Rezime: 

Veoma je važno zaštiti eli ne konstrukcije od korozije obzirom
jedan od dva najve a nedostataka eli nih konstrukcija. Pored toplog cinkovanja, pre
naj eš e primenjivani sistem zaštite eli nih konstrukcija od korozije. Oni su prakti no 
nezamenljivi u slu ajevima u kojima nije mogu e primeniti toplo cinkovanje. 

najzna ajniji za primenu premaza. Objašnjeni su pojmovi kategorija korozivnosti sredine, 
na ini i nivoi pripreme eli nih površina, metode nanošenja i merenja debljine premaza kao i 
razli ite vrste premaza koje se mogu koristiti za antikorozivnu zaštitu eli nih konstrukcija.

Klju ne re i: eli ne konstrukcije, korozija, premazi, priprema površina, metode nanošenja

Summary: 

Key words: steel structures, corrosion, coatings, preparation of surfaces, application methods 
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Paints and varnishes - Corrosion protection of steel 
structures by protective paint systems

411



 

Table 1 – Categories of corrosivity [1] 

Table 2 – Corrosivity categories for structures immersed in water or buried in soil [1] 
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Table 3 – Rust grades [2] 
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Table 4 – Blast-cleaning preparation grades [2] 

Table 5 – Hand and power tool preparation grades [2] 
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Table 6 – Flame preparation grades [2] 

Table 7 – Preparation grades after localized removal of previous coatings [4] 
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„wet film comb“
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Figure 1 – Wet film comb usage [7] 

–
– – –

– –
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Table 8 – Summary table for corrosivity category C2 [6] 

m m

Table 9 – Lifetime of coating systems 
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“ ”

nt and all employees of “Jadran” 

Paints and varnishes - Corrosion protection of steel structures 
by protective paint systems - Part 2: Classification of environments (ISO 12944-2:2017)

Preparation of steel substrates before application of paints and 
related products - Visual assessment of surface cleanliness - Part 1: Rust grades and 
preparation grades of uncoated steel substrates and of steel substrates after overall 
removal of previous coatings (ISO 8501-1:2007)
Radovanovi  D.: Sistemi antikorozivne zaštite eli nih konstrukcija sa primerom 
primene na industrijskom objektu

Preparation of steel substrates before application of paints and 
related products - Visual assessment of surface cleanliness - Part 2: preparation grades 
of previously coated steel substrates after localized removal of previous coatings (ISO 
8501-2:1994)

Paints and varnishes - Corrosion protection of steel structures 
by protective paint systems - Part 7: Execution and supervision of paint work (ISO 
12944-7:2017)

Paints and varnishes - Corrosion protection of steel structures 
by protective paint systems - Part 5: Protective paint systems (ISO 12944-5:2018)

Theoretical and experimental research of losses of pretension force in high 
strength bolts, 
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Nikola Toši 1, Andrija Radovi 2, Bogdan Šaki 3, Snežana Marinkovi 4

Rezime: 

fib

Klju ne re i: reciklirani agregat, lete i pepeo, greda, ugibi, Model Code, DIANA

Summary: 

fib

Key words: recycled concrete aggregate, fly ash, beam, deflections, Model Code, DIANA 
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Table 1 – Mechanical properties of the concrete mixes 

Concrete 
fcm (MPa) Ecm (MPa) fctm (MPa) 

7 days 28 days 7 days 28 days 7 days 28 days 

NAC 24.7 30.5 30100 32200 2.0 2.4 

RAC 24.2 28.1 26200 30800 2.0 2.5 

HVFAC 16.4 22.6 25200 28700 1.2 2.1 

Figure 1 – Reinforcement layout of the beams  

f t
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fib

Table 2 – Beam loads and measured deflections 

Beam MEd
(kNm) 

MEd/Mcr MEd/MRd a(t0)
(mm) 

a(700) 
(mm) 

a(t0)/a(700) 

NAC7 7.63 3.33 0.53 9.17 19.34 2.11 

NAC28 6.84 2.49 0.48 8.11 17.22 2.12 

RAC7 7.86 3.65 0.55 10.89 23.24 2.13 

RAC28 6.36 2.45 0.44 6.23 15.52 2.49 

HVFAC7 5.49 3.27 0.39 6.13 13.05 2.13 

HVFAC28 5.35 2.59 0.38 4.04 9.48 2.20 

f t

Table 3 – Beam loads and measured deflections 

Beam cs(700) (‰) exp(700) 

NAC 0.680 –

RAC7 
0.810 

2.50 

RAC28 2.69 

HVFAC7 
0.630 

1.78 

HVFAC28 1.75 

fib

fib
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Figure 2 – Beam model in DIANA 
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Figure 3 – Comparison of experimental and calculated RAC deflections (measured inputs) 

Figure 4 – Comparison of experimental and calculated HVFAC deflections (measured inputs) 

f t
f t f t

f t
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 Figure 5 – Comparison of experimental and calculated NAC deflections (calculated inputs) 

Figure 6 – Comparison of experimental and calculated RAC deflections (calculated inputs) 

Figure 7 – Comparison of experimental and calculated HVFAC deflections (calculated inputs) 
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OŠUPLJENIH PRETHODNO
ELEMENATA ZA ME USPR
Rezime: 

U rada su prikazani rezultati ispitivanja, pod uticajem probnog optere enja, me uspratne 
strukcije od prethodnonapregnutih ošupljenih betonskih nosa a spregnutih sa betonskom 

plo om livenom na licu mesta. Uporedno su dati i rezultati ispitivanja pojedina nog ošupljenog 
nosa a. Izvršena je uporedna analiza rezultata merenih globalnih deformacij

–
(betonu nosa a, betonu plo e i kablovima za prednaprezanje). Ispitivanje pod probnim 
optere enjem vršeno je za uticaje eksploatacionog optere enja i uticaje do postizanja traženog 

Klju ne re i: Ošupljena betonska plo a, ispitivanje, sprezanje betona betonom

Summary: 

Key words, Hollowed concrete slab, testing, concrete-concrete coupling 
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capacity and serviceability of the mentioned structure. On the basis of the manufacturer’s 

Figure 1 - Dimensions of the tested element HCS 200 

Figure 2 – Cross-section of the HCS 200 tested element
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principle of “surrounding cross section” is presented in figure 3. The deflection at the mid 

Figure 3 – Arrangement of measuring instruments during testing of floor slab made of HCS 
200 elements. 

–
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DIJAGRAM UGIBA ME USPRATNE KONSTRUKCIJE 

OD ELEMENATA HCS 200 U L/2 - EKSPLOATACIONO OPTERE ENJ

Eksploataciono optere enje po koracima

1 2

DIJAGRAM DILATACIJA ME USPRATNE KONSTRUKCIJE 
OD ELEMENATA HCS 200 - EKSPLOATACIONO OPTERE ENJE

Ekspoloataciono optere enje po koracima
1 2 3 4 5 6 7 8 9

1
2
3
4
5
6
7
8
9

1 2 3 3 3 

Figure 4 – Disposition of the tested floor slab in the service load phase, and values of 
maximum measured deflections (q=700 daN/m2)

Figure 5 – Diagram of maximum of measured strains (stresses) under service load  

–
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EKSPLOATACIONO OPTERE ENJ

Eksploataciono optere enje po koracima

EKSPLOATACIONO OPTERE ENJE

Ekspoloataciono optere enje po koracima

Figure 6 – Disposition of the tested floor slab in the service load phase, and values of 
maximum measured deflections (q=700 daN/m2)

Figure 7 – Diagram of maximum of measured strains (stresses) under service load  
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l

Table 1- Deflections values at mid span  
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Photo 1 -  Presentation of the test load on the 
floor slab for service load pexp = 700 

daN/m2,(ymax=9,95 mm) 

Photo 2 -  Presentation of the test load on the 
floor structure for the realized safety 
coefficient qmax=1,35g+1,50p=1130 

daN/m2,(ymax=20,54 mm) 

Photo 3 -  Presentation of the test load on the 
HCS 200 element for service load pexp = 700 

daN/m2 (ymax=15,14 mm) 

Photo 4 – Presentation of the test load on the 
HCS 200 element for the realized safety 

coefficient qmax=1,35g+1,50p=1130 
daN/m2,(ymax=62,30 mm) 

Izveštaj o ispitivanju br. IK 05/18: Ispitivanje me uspratne konstrukcije od ošupljenih 
prethodnonapregnutih elemenata-HCS 200 i element-HCS 200 GAF Niš, 

Radojkovi , Gra evinska knjiga, Beograd, 197  
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Rezime: 

U ovom radu analizirana je nosivost armiranobetonskog zidnog nosa a koji je dimenzionisan 
metodom pritisnutih štapova i zatega, tzv. Strut
rešetkasti nosa  kojim je modeliran zidni nosa Automatsko odre ivanje Strut
i dimenzionisanje armiranobetonskog ravanskog nosa a ura eno je koriš enjem sopstvenog 

“ST method” 
ura ena je primenom nelinearne analize pri emu je nosa  izložen 
monotono rastu em stati kom optere enju.

Klju ne re i: procena nosivosti, Strut-and-Tie metoda, nelinearna analiza 
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Figure 1 – Reinforced concrete wall member 

  
Figure 2 – Finite element mesh (left) and the Strut-and-Tie model (right) 
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Figure 3 – Stress control in the Strut-and-Tie model nodes from "ST method" program 

Figure 4 – The Strut-and-Tie model in the "ST method" program 
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= , / =1.16, =0.1 i =0.

 
Figure 5 – The wall member model in Abaqus 

  
Figure 6 – The uniaxial stress-strain relations for concrete in compression (left) and tension 

(right) 
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Figure 7 – Crack pattern in the member due to tension at load of 2x1600 kN 
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Star ev ur in A., Rašeta A., Bruji  Z.(2016): he program ST Method for determining 

Star ev ur in A.: Optimizacija i analiza armiranobetonskih ravanskih nosa a 
primenom metode pritisnutih štapova i zatega, PhD Thesis, University of Novi Sad, 
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Figure 1 – GP finite element model  
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Figure 2 – Distributed plasticity fiber beam/column element  
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Figure 3 – Test setup for tests with proportional monotonic loading  

Table 1 – Geometrical and material properties of tests with proportional monotonic loading 
Specimen B or D 

(mm) 
t (mm) L (mm) e (mm) fc (MPa) fy (MPa) 

Cederwall 
1

120 5 3000 20.0 47 304 

Cederwall 
2

120 5 3000 20.0 46 438 

Cederwall 
6

120 8 3000 20.0 46 300 

Cederwall 
7

120 8 3000 20.0 47 376 

Matsui 
C121 

165 4.5 1982 20.7 32 414 

Matsui 
C123 

165 4.5 1982 62.0 32 414 
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Figure 4 – Test setup for tests with proportional monotonic loading  
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Figure 5 – Test setup for tests with proportional monotonic loading  

P t=6.4 mm
fy=351 MPa a 1300 mm b

1200 mm

Table 2 – Geometrical properties for Wheeler and Bridge specimens 
Specimen D (mm) fc (MPa) 

TBP002 406 40

TBP005 456 48

 

 
Figure 6 – Test setup for tests with proportional monotonic loading  
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Figure 7 – Test setup for tests with proportional monotonic loading  

B=100 mm t=4.21 mm fc = 20.36 MPa
fy=290.27 MPa

 
Figure 8 – Test setup for tests with proportional monotonic loading  
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Figure 1 – Behaviour of beams with imperfections 

Figure 2 – Cross-section with load positions and FE model 
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Figure 3 – Models of stress-strain curves suggested by 
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Figure 4 – True stress-strain curve 
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Figure 5 – Model without and with initial geometric imperfection 

 
Figure 6 – Bending capacity of 1.5 m beams 

Figure 7 – Bending capacity of 2 m beams 
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Figure 8 – Bending capacity of 2.5 m beams 

Figure 9 – Example model at the moment of failure 
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Table 1 – Comparison of bending resistances of the analysed beams 

FEM

 
Figure 10 – Bending resistances for load applied in the centroid plane 

   
Figure 11 – Bending resistances for load applied in the middle of the flange 
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Numerical lateral 
buckling analysis of aluminium alloy beams with channel sections
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Figure 1 – Continual process of winding [4] 

Table 1 – Structure of a polyester pipe wall [4] 

Si
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Figure 2 – Horizontal tank made of polyester [1] 

3 mm
1/6

467



 

Table 2 – Coefficient of subgrade reaction according to various authors 
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Figure 3 – Substitution of the soil surrounding the tunnel by fictive springs [10] 
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Figure 4 – Detail of a torispherical end [7] 

Table 3 – Characteristic results depending on the coefficient of subgrade reaction 

470



 

Figure 5 – Model of the structure, FE mesh and GAP elements 

Figure 6 – Load G+W+S. Total deformations. Max. value: 15.1 mm 
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Figure 7 – Load G+W+S. Equivalent dilatations. Max. value: 0.635 ‰

 
Figure 8 – Load G+W+S. Equivalent dilatations. Detail of the end. Max. value: 0.251 ‰
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Figure 9 – Load G+W+S. Compression forces in the fictive members. Max. vrednost: 570 N 
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Figure 1. Schematic representation of analysed frame structures 
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Figure 2. Stress – strain relationship for masonry infill, reduction of strut area and defined 

diagram lateral force – inter-storey drift for masonry infill panel 
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Figure 3 – Capacity curves of analysed frames  

  
Figure 4 – Ratio of lateral loads and top displacements at occurrence of first plastic hinge for 

infilled and bare frames 
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Figure 5 – Top drift and lateral force at the moment of plastic mechanism formation   
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Figure 6 – occurrence of the first plastic hinge and plastic mechanism formation for analyzed 

frames 
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Figure 7 – Degree of stiffness degradation of analysed frames  
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peša kih
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Figure 1 – Numerical model of pedestrian bridge 
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a) extruded cross sections b) bolt-channel joint
Figure 2 – Member cross-sections and a connection detail of aluminum alloy profiles 

Figure 3 – Channel geometry and symbols used for design [3] 
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Figure 4 – Bottom chord and truss members 
connected using gusset plates 

Figure 5 – Staircase beam and bottom chord 
connected to portal frame using angle plates 
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Table 1 - The values of the Fourier transformation coefficients [6], [7] 

j
· f

accurate simplified method
response spectra method
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a) vertical component [7] b) transverse component [7] 
Figure 6 –Pedestrian load applied on the numerical model of a pedestrian bridge f =2

l

a) accurate method b) simplified method
Figure 7 –Pedestrian load applied on the numerical model of a pedestrian bridge 

a) accurate method b) simplified method 
Figure 8 – Accelerations of the pedestrian bridge deck at the middle of the span 
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a) First mode shape-horizontal f b) Second mode shape-torsional f

c) Third mode shape-vertical f d) Fourth mode shape-torsional f
Figure 9 – Mode shapes and natural frequencies of pedestrian bridge 

Table 2 – Comfort classes of pedestrian bridge vibrations induced by human walking [7] 

492



 
Table 3 – Comparison of vertical accelerations of analyzed pedestrian bridge with design 

recommendations  

a a a a

Figure 10 – Comparison of maximum vertical accelerations for different pedestrian traffic 
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Figure 1 – Redistribution of bending moments in Continuous RC slab with three spans, 
exposed to fire from the bottom side 
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Aa1=3.59 cm² ( 10/220)
Aa2=2.00 cm² ( 8/250)
Aa4=2.00 cm² ( 8/250)
Aa3=2.00 cm² ( 8/250)

2,
5

16

Aa1=3.59 cm²( 10/220)
Aa2=2.00 cm² ( 8/250)

Aa4=2.00 cm² ( 8/250)
Aa3=6.54 cm² ( 10/120)

2,
5

16

2.4m 1.6m 2.4m1.6m

Span cross section Support cross section Span cross section

Span cross section Support cross section

2,
5

2,
5

Table 1 – Slab geometry and load intensity 
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Table 2 – Fire resistance of RC slabs 

 
Figure 2 – Relation ‘slab span-fire resistance’ of one-way continuous RC slab and 

comparision of the results obtained with the simplified calculation method and the program 
SAFIR (2D Analysis) 
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Figure 3 –Fire resistance of slabs at failure moment and allowable deflection 

Figure 4 –  Maximal span deflection versus time of slab with l=4m 
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Figure5 – Maximal span deflection versus time of slab with l=5m 

Figure 6 – Maximal span deflection versus time of slab with l=6m 

504



 

Doctoral 
dissertation,

505



S-81 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Jagoda Kruškonja 1, Jelena Dobri 2, Nina Gluhovi 3

Rezime:  

Klju ne re i: pasarela, hladno oblikovani profili, Evrokod, vibracije, klase komfora  

Summary:  

Key words: footbridge, cold-formed members, Eurocode, vibration, comfort classes  

1 MSc Eng, jagodakruskonja@gmail.com  
PhD, Assistant professor, University of Belgrade Faculty of Civil Engineering , jelena@imk.grf.bg.ac.rs 
PhD student, Teaching assistant, University of Belgrade Faculty of Civil Engineering, nina@imk.grf.bg.ac.rs 

506



Figure 1 – Main truss chords, gross cross-section on the left, effective cross-section on the 
right 
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Figure 2 – Main truss diagonal, gross cross-section on the left, effective cross-section on the 
right 

Figure 3 – Main truss vertical, gross section on the left, effective cross-section on the right 
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Table 1 – Definition of comfort classes and related acceleration ranges 
Comfort 

level Degree of comfort Acceleration level 
vertical 

Acceleration level 
horizontal alimit

CL1 maximum <0,5 m/s2 <0,10 m/s2

CL2 medium 0,50 - 1,00 m/s2 0,10 – 0,30 m/s2

CL3 minimum 1,00 – 2,50 m/s2 0,30 – 0,80 m/s2

CL4 unacceptable 
discomfort >2,50 m/s2 >0,80 m/s2

Figure 4 – First mode shape, horizontal f1=4,313Hz 

Figure 5 – Second mode shape, vertical f2=5,432Hz  
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Figure 7 – Node 1 position in the mid of a span 

Figure 8 – Node 2 position in the quarter of a span 

Figure 6 – Third mode shape, torsion f3=5,530Hz  
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Table 2 – Fourier terms for the process of walking 

j j j

1 0,4+0,1 (fs-0,2)/4 0,0 

2 0,1 /2 
3 0,1 /2

Table 3 – Components of load for j-th harmonics 
j j

1/2 0,05 

1 0,05 

3/2 0,05 

2 0,05 
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                           (3)

Table 4 – Pedestrian traffic classes and densities 

Traffic class Density d 
(P=person) Description Characteristics 

TC1 group of 15P   
d=15 P/bl Very weak traffic (b=width of deck; l =length of 

deck) 

TC2 d=0,2 P/m2  Weak traffic 

Comfortable and free walking, 
Overtaking is possible, 
Single pedestrians can freely 
choose pace. 

TC3 d=0,5 P/m2  Dense traffic 

Significantly dense traffic, 
Unrestricted walking, 
Overtaking can be intermittently 
inhibited.

TC4 d= 1,0 P/m2 Very dense traffic 

Freedom of movement is restricted, 
Uncomfortable situation, 
obstructed walking,
Overtaking is no longer possible. 

TC5 d=1,5 P/m2 Exceptional dense 
traffic 

Very dense traffic and unpleasant 
walking,
Crowding begins,
One can no longer freely choose 
pace. 
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Table 5 – Vertical acceleration results compared with EN 1990 comfort demand and Comfort 
level

Cold-formed steel footbridge Aluminum alloy footbridge
Node 2  
amax,vert

[m/s2]

Node 1  
amax,vert

[m/s2]

Comfort
level

N
1990

Node 2 
amax,vert 

[m/s2]

Node 1 
amax,vert 

[m/s2]

Comfort
level

N 
1990 

RFEM Time 
history

analysis  
0,07 0,10 CL1 0,82 0,53 CL2 x

RFEM No 
position 

dependency 
- -   - -  

d=0,15 0,36 0,60 CL2 1,71 1,72 CL3 x
d=0,2 0,42 0,69 CL2 1,97 1,99 CL3 x
d=0,5 0,66 1,10 CL3 x 3,12 3,15 CL4 x
d=1,0 0,93 1,55 CL3 4,42 4,45 CL4 x
d=1,5 1,14 1,90 CL3 5,41 5,45 CL4 x

Response 
spectra 

method
ad,vert[m/s2]   ad,vert[m/s2]

d=0,15 0,73 CL2 1,64 CL3 x
d=0,2 0,83 CL2 1,90 CL3 x
d=0,5 1,32 CL3 3,00 CL4 x
d=1,0 1,41 CL3 3,17 CL4 x
d=1,5 0,99 CL2 2,05 CL4 x
Mass 27,9 t 12,6 t 
Vert. 

frequency 5,43 Hz 5,65 Hz 

Lat. 
frequency 4,31 Hz 2,92 Hz 
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Table 6 – Horizontal acceleration results compared with EN 1990 comfort demand and 
Comfort level 

Cold-formed steel footbridge Aluminum alloy footbridge 
Node 2 
amax,lat 

[m/s2]

Node 1 
amax,lat 

[m/s2]

Comfort
level

N 
1990

Node 2 
amax,lat 

[m/s2]

Node 1 
amax,lat 

[m/s2]

Comfort 
level

N 
1990

RFEM Time 
history
analysis 

0.01 0.01 CL1 0,02 0,03 CL1

RFEM No 
position 

dependency 
- -   - -   

d=0,15 0,03 0,04 CL1 0,03 0,05 CL1 
d=0,2 0,03 0,05 CL1 0,04 0,05 CL1 
d=0,5 0,05 0,08 CL1 0,06 0,09 CL1 
d=1,0 0,07 0,11 CL2 0,08 0,12 CL2 
d=1,5 0,09 0,14 CL2 0,10 0,15 CL2 

Response 
spectra 

method
amax,lat[m/s2]   amax,lat[m/s2]

d=0,15 0,77 CL3 1,94 CL4 x
d=0,2 0,89 CL4 2,23 CL4 x
d=0,5 1,40 CL4 3,53 CL4 x
d=1,0 1,75 CL4 4,88 CL4 x
d=1,5 1,71 CL4 6,57 CL4 x
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Figure 1- Modification of the original constitutive bond law 
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gressive increasing of discontinuous bond. In the case of »d19_38«, finite 

»d19_50« the discontinuous bond was through the position of bending force. 

Figure 2- Geometry of the externally strengthened reinforced concrete beam with 
discontinuous bond 

i   j 

ond was d wous bondndnd
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Table 1- Influence of the parameter u1,disc upon bearing capacity of strengthened beam 

»d19_26« »d19_38« »d19_50«

Figure 3- Modelling of discontinuous bond with different length 
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Figure 3-  Influence of the parameter u1,disc to bond stress distribution for different length of 
discontinuous bond: a) »d19_26«; b) »d19_38«; c) »d19_50«
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Figure 4  Influence of the parameter u1,disc to bond stress distribution for different length of 
discontinuous bond under equal force: a) »d19_26«; b) »d19_38«; c) »d19_50«
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also applies for the cases where improper execution of the bond could be crucial for the beam’s 

–

–
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Table 1 – Geometry of the bridges 

Bridge structure No. of spans Length of structure 
[m] 

Width of structure [m] 
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Figure 1. Overpass 2 Testing of the bridge- Instalation of measuring instruments in the middle 
of span (left) and Measuring instruments: displacement transducers (LVDT) (right) 

Figure 2. Overpass 2, Location of steel plates used for dynamic testing- longitudinal view 
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Figure 3. Logarithmic decrement method 

tneyy
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Figure 4. Half- power bandwidth method 

nX
X

                  

n                    

Table 2. Dynamic deformation in the midst of spans 
Result OP1 OP2 DAF-OP1 DAF-OP2 

“Static” deformation (mm) 1.50 0.70 1.0 1.0 
“Dynamic” deformation (mm) - 10km/h 1.90 - 1.26 -
“Dynamic” deformation (mm) - 20km/h 1.66 0.80 1.10 1.14 
“Dynamic” deformation (mm) - 30km/h 1.71 - 1.14 -
“Dynamic” deformation (mm) - 40km/h - 0.85 - 1.21 
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Table 3.  Damping coefficient for OP1 
Instrument Damping [%] 
Label Direction 10 [km/h] 20 [km/h] 30 [km/h] 
Acc1 Z 1.16 1.23 1.56 

Table 4.  Damping coefficient for OP2 
Instrument Damping [%] 
Label Direction 20 [km/h] 40 [km/h] 
Acc1 Z 3.5 3.5 

a) 10km/h           b) 20km/h 

c) 30km/h 

Figure 5. Free vibration and logarithmic decrement for OP1 
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a)  20km/h            b) 40km/h 

Figure 6. Free vibration and logarithmic decrement for OP2 

a) SVD for OP1           b) SVD for OP2

Figure 7. Singular values of the spectral density matrices  

a)  at 3.91Hz          b) at 5.28Hz 

c) at 7.25Hz  

Figure 8. Modal damping coefficient calculated for OP1 by EFDD  
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a) at 3.91Hz b) at 5.28Hz 

Figure 9. Damping coefficient for OP1 obtained by the half power method.  

Figure 10. Damping coefficient for OP2 obtained at 7.25 Hz by the half power method. 
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Figure 1 – Base view of the testing model 
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Figure 2 – View of the interface elements 
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Figure 3 – Instrumentation setup by sets 

Table 1 – List of instrumentation  
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Figure 4 – Loading of the model 

Figure 5 – a) Force-displacement b)Moment-displacement 
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Figure 6 – Time-history of the applied cyclic load 

Figure 7 – Damage observed at (a) column (b) connection. 
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Figure 1 – Derived Grain Size Distribution Curve Fit into Area between the Limits 
Recommended by EN 206 
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Table 1 - Mix Design 1 – Content of Constituents per m3 and for Experimental Mixture 

CONSTITUENTS per 1m3 Trial mixture            
3 cube specimens         

15 cm x 15 cm x15 cm

Cement 450.00 kg 5.92 kg 

Water 234.00 l 3.08 l 

W/C ratio 0.52 0.52 

Aggregate 0 – 4 mm 940.50 kg 12.78 kg 

Aggregate 4 – 8 mm  395.00 kg 5.37 kg 

Aggregate 8 – 16 mm 545.50 kg 7.41 kg 
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Table 2 - Mix Design 2 – Content of Constituents per m3 and for Experimental Mixture 

CONSTITUENTS per 1m3 Trial mixture            
3 cube specimens        

15 cm x 15 cm x 15 cm 

Cement 450.00 kg 5.92 kg 

Water 157.50 l 2.07 l 

W/C ratio 0.35 0.35 

Aggregate 0 – 4 mm 940.50 kg 12.78 kg 

Aggregate 4 – 8 mm 395.00 kg 5.37 kg 

Aggregate 8 – 16 mm 545.50 kg 7.41 kg 

Superplasticiser – 0.5% 22.5 kg 0.023 kg 

Table 3 - Mix Design 3 – Content of Constituents per m3 and for Experimental Mixture 

CONSTITUENTS per 1m3 Trial mixture            
3 cube specimens        

15 cm x 15 cm x 15cm

Cement 450.00 kg 5.92 kg 

Water 164.00 l 2.16 l 

W/C+SF ratio 0.35 0.35 

Aggregate 0 – 4 mm 940.50 kg 12.78 kg 

Aggregate 4 – 8 mm 395.00 kg 5.37 kg 

Aggregate 8 – 16 mm 545.50 kg 7.41 kg 

Superplasticizer – 0.5% 2.25 kg 0.023 kg 

Silica Fume – 5% 22.5 kg 0.290 kg 
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Table 4 - Mix Design 4 – Content of Constituents per m3 and for Experimental Mixture 

CONSTITUENTS per 1m3 Trial mixtures             
3 cube specimens          

15 cm x 15 cm x 15cm

Cement 450.00 kg 5.92 kg 

Water 150.10 l 1.98 l 

W/C+SF ratio 0.29 0.29 

Aggregate 0 – 4 mm 940.50 kg 12.78 kg 

Aggregate 4 – 8 mm 395.00 kg 5.37 kg 

Aggregate 8 – 16 mm 545.50 kg 7.41 kg 

Superplasticizer – 0.5% 2.25 kg 0.023 kg 

Silica Fume – 15% 67.5 kg 0.880 kg 

Figure 2 - Specimens after the Compaction were Left for 24 Hours in Moulds
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Figure 3 - Curing of Concrete Specimens Fully under the Water

f
f

Table 5 - Identify Criteria for Compressive Strength 

Number n of test results for 
compressive strength from 

the defined volume of 
concrete 

CRITERION 1 CRITERION 2 

Mean of n results 
(fcm) N/mm2

Any individual test 
result (fci) N/mm2

1 Not applicable  fck – 4 

2 to 4  fck +1  fck – 4 

5 to 6  fck +2  fck – 4 
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Figure 4 - Compression Testing Machine and Concrete Cube Specimen at the Moment of 
Failure 

Figure 5

Figure 5 - Example of Satisfactory Failure of the Cube Specimen according to                        
EN12960 – 3 (left) and the Actual Failure of One Cube Specimen from Study (right) 
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Table 6 - Results of Testing Hardened Concrete Specimens of Mix Design 1 

MIX DESIGN 1 Age of 
specimen 

Mass of 
specimen Area 

Maximum 
force at the 

failure

Compressive 
strength 

days kg mm2 kN MPa

Specimen 1 28 8.580 22500 1110 49.33 

Specimen 2 28 8.520 22500 1020 45.33 

Specimen 3 28 8.460 22500 1100 48.89 

Mean Value 8.520 1076.67 47.85 

f

Table 7 - Results of Testing Hardened Concrete Specimens of Mix Design 2 

MIX DESIGN 2 Age of 
specimen 

Mass of 
specimen Area 

Maximum 
force at the 

failure

Compressive 
strength 

days kg mm2 kN MPa

Specimen 1 28 8.730 22500 1424 63,30 

Specimen 2 28 8.730 22500 1370 60.89 

Specimen 3 28 8.610 22500 1275 56.67 

Mean Value 8.690 1356.33 60.30 
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f

Table 8 - Results of Testing Hardened Concrete Specimens of Mix Design 3 

MIX DESIGN 3 Age of 
specimen 

Mass of 
specimen Area 

Maximum 
force at the 

failure

Compressive 
strength 

days kg mm2 kN MPa

Specimen 1 28 8.675 22500 1540 68.44 

Specimen 2 28 8.610 22500 1610 71.55 

Specimen 3 28 8.730 22500 1588 70.58 

Mean Value 8.672 1579.33 70.20 

f

Table 9 - Results of Testing Hardened Concrete Specimens of Mix Design 5 

MIX DESIGN 5 Age of 
specimen 

Mass of 
specimen Area 

Maximum 
force at the 

failure

Compressive 
strength 

days kg mm2 kN MPa

Specimen 1 28 8.620 22500 1926 85.56 

Specimen 2 28 8.610 22500 1450 64.40 

Specimen 3 28 8.630 22500 1818 80.80 

Mean Value 8.620 1731 76.92 
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Figure 1: Stress concentration at the notched end of a beam 

a) Mode 1 fracture b) Mode 2 fracture c) Mixed mode fracture 

Figure 2: Fracture modes [1]  
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Figure 3: Screws used as reinforcement 

Figure 4: Geometry and loading of the beams 
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Figure 5: Experimental test set-up 

Figure 6: Preparation of reinforced specimens
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Figure 7: Load-deflection curves for Series U and Series R-s90 beams 

Figure 8: Load-deflection curves for Series U and Series R-s45 beams 

Figure 9: Typical failure mechanism of Series U beams 
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Figure 10: Typical failure mechanism of reinforced beams – Series R 
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w
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Table 1 – Experimental results 
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Figure 1- A demonstration of qualitative change of the axial i.e. slip forces in TCC [5]  
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Figure 2 – Trial function 
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Figure 3 - Analyzed model of the timber-concrete composite floor structure [3] 
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Figure 4 - Deviations of the variant models of group A in relation to the analytical solution 

Figure 5 - Deviations of the variant models of group B in relation to the analytical solution 
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Figure 6 – Comparative analysis of numerical model N-HIP and experimental data  
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Eurocode 5: Design of timber structures - Part 1-1: General –
Common rules and rules for buildings

MathWorks Inc. The Language of Technical Computing
Application of Ritz method 

in analysis of timber-concrete composite system

Energy Principles and Variational Methods in Applied Mechanics

Analiza spregnutih nosa a od drveta i betona

Eksperimentalna i teorijska analiza spregnutih nosa a drvo-
beton izvedenih mehani kim spojnim sredstvima
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v(t)= acc(t)dt 

F(t)= (t)·Ap·Ep

Table 1 – Soil profile and dynamic modulus of elasticity according to test configuration 
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Figure 1 – Soil configurations and characteristics 
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Fdyn=Fstat · f(t) (3) 

Figure 2 - Rendered view of cross section of 
numerical model (configuration A) 

Figure 3 - Time function of force 
intensity 
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Figure 4 - Display of nodes along the radius of a pile’s cross-section for a more detailed view 
of results 

Figure 5 - Velocities (m/s) for time interval 0ms-100ms (central node (red curve), 0,1m (yellow 
curve), 0,3m (green curve) and 0,5m (blue curve) from the pile's axis) 
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Figure 6 – Settlement of the top of the pile (m) for time interval 0ms-100ms (central node (red 
curve), 0,1m (yellow curve), 0,3m (green curve) and 0,5m (blue curve) from the pile's axis) 

Figure 7 - Settlement of the base of the pile (m) for time interval 0ms-100ms (central node (red 
curve), 0,1m (yellow curve), 0,3m (green curve) and 0,5m (blue curve) from the pile's axis) 
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Figure 8 - Velocities (m/s) for time interval 0ms-100ms (central node (red curve), 0,1m (yellow 
curve), 0,3m (blue curve) and 0,5m (green curve) from the pile's axis) 
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Figure 9 – Settlement of the top of the pile (m) for time interval 0ms-100ms (central node (red 
curve), 0,1m (yellow curve), 0,3m (blue curve) and 0,5m (green curve) from the pile's axis) 

Figure 10 - Settlement of the base of the pile (m) for time interval 0ms-100ms (central node 
(red curve), 0,1m (yellow curve), 0,3m (blue curve) and 0,5m (green curve) from the pile's 

axis)

591



592



S-90 
15. KONGRES 

6-8. 9. 2018. Zlatibor  

Doncho Partov1, V . K. Kantchev2, Ch. P. Stoyanov3

Rezime:  

t

E “t”

Klju ne re i: relaksacija, numeri ka analiza, stati ki neodre en spregnuti nosa

Summary: 

t

E t t

Key words: relaxation, numerical analysis, indeterminate composite steel-concrete beam 

1 Prof. Civ. Eng. D. N. Partov, PhD, 1373 Sofia, Suhodolska Str.175, Univ. Str. Eng. and Arch., partov@vsu.bg 
2Assoc. Prof. V. K. Kantchev, PhD,1373 Sofia, Suhodolska Str.175, Univ.Str. Eng. and Arch, kantchev@vsu.bg. 
3Eng.Ch.P.Stoyanov, Msc, PhD student,1373 Sofia,Suhodolska Str.175,Univ.Str.Eng. and Arch, ing4040@abv.bg 

593



Good structural behavior

kink
Lower construction height

Continuous 
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composite beams also have the advantages of composite systems consisting of:

Simplified construction technology
Various methods of 

construction
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cE E

As a result of 
creep in time t : we get a new elastic beam line, that resembles the original elastic line in 
time t .

Figure 1. Influence of creep process               Figure 2. Settlement of Supports- creep process 

596



ci cE E

597



BM EI l

st

cm

st iM E I l kNm (Fig.3).  

Figure 3. Statically indeterminate composite steel-reinforced concrete structures subjected to 
kinematic support,s settlement
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Figure  4: Composite beam                                   Figure 5. Mechanic-Mathematical model  
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Figures 6a,b. Normal forces c r a rN t N t ,and bending moments 
c rM t  in time: 

t  days,  when relaxation begin in time to = 28, 60, 90, 180, 365 and 730 days 
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Table 1. Level of stresses of composite beams according Integral equation of Volterra and 
CEB MC90-99 

Stress in time t t = 28 
days

Stress in time t t = 36500 
days

M (kNm) 11050 M (kNm) 11050 

cm

a

E
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A I
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Continuous of Table 1. Level of stresses of composite beams according Integral equation of 
Volterra and CEB MC90-99 
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Table 2.  Level of stresses of composite beams according EC4 and EMM of Dischinger
Stress in time t t = 28 days Stress in time t t = 36500 

days
M (kNm) M =11050 M (kNm) M =6869,56 
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a hw Model 2 a hw a

tw ss
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Figure 1 – Plate under patch load: (a) Model 1; (b) Model 2 
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Figure 2 – Model 1 and Model 2 for I–girders 

Figure 3 – Variation of the buckling coefficient due to change of: (a) FE size; (b) plate 
thickness 
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Figure 4 – Buckling coefficient for the plate supported on the vertical edges and for the plate 

with point supports in the corners 
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Figure 5 – Comparison of the buckling coefficient for: (a) Model 1; (b) Model 2 
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Table 1 – Buckling coefficients for different boundary conditions for Model 1 

ss
[mm] s/a s/hw

kf

SS CS CC I–girder EC3 

0 0.00 0.00 3.20 6.78 8.00 8.61 8.00 

25 0.05 0.05 3.21 6.80 8.02 8.69 8.00 

50 0.10 0.10 3.23 6.85 8.10 8.85 8.00 

75 0.15 0.15 3.27 6.92 8.21 9.06 8.00 

100 0.20 0.20 3.32 7.02 8.35 9.32 8.00 

125 0.25 0.25 3.38 7.13 8.53 9.61 8.00 

150 0.30 0.30 3.46 7.27 8.74 9.96 8.00 

175 0.35 0.35 3.54 7.44 8.98 10.36 8.00 

200 0.40 0.40 3.64 7.62 9.26 10.81 8.00 

250 0.50 0.50 3.88 8.07 9.91 11.90 8.00 

300 0.60 0.60 4.18 8.62 10.70 13.27 8.00 

350 0.70 0.70 4.54 9.29 11.64 15.01 8.00 

400 0.80 0.80 4.97 10.10 12.73 17.37 8.00 

450 0.90 0.90 5.47 11.05 13.98 21.60 8.00 

500 1.00 1.00 6.04 12.17 15.41 31.95 8.00 
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Table 2 – Buckling coefficients for different boundary conditions for Model 2 

ss
[mm] s/a s/hw

kf

SS CS CC I–girder EC3 

50 0.05 0.10 2.37 6.24 6.25 6.38 6.50 

100 0.10 0.20 2.40 6.36 6.37 6.61 6.50 

150 0.15 0.30 2.45 6.54 6.54 6.90 6.50 

200 0.20 0.40 2.51 6.77 6.77 7.23 6.50 

250 0.25 0.50 2.59 7.04 7.04 7.63 6.50 

300 0.30 0.60 2.68 7.35 7.35 8.08 6.50 

350 0.35 0.70 2.78 7.70 7.71 8.60 6.50 

400 0.40 0.80 2.90 8.08 8.09 9.20 6.50 

500 0.50 1.00 3.15 8.93 8.96 10.65 6.50 

600 0.60 1.20 3.44 9.86 9.94 12.56 6.50 

700 0.70 1.40 3.78 10.85 11.03 15.17 6.50 

800 0.80 1.60 4.16 11.92 12.24 19.00 6.50 

900 0.90 1.80 4.60 13.11 13.56 25.20 6.50 

1000 1.00 2.00 5.08 14.47 15.00 47.26 6.50 
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Figure 6 – First buckled shape for Models 1: (a) I–girder; (b) isolated web plate  
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Figure 7 – Abaqus vs. proposed expressions for the kf values for: (a) Model 1; (b) Model 2 
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Figure 8 – Comparison of the ultimate load by different approaches  
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Figure 1 – Stress-strain curves for hot-finished and cold-formed steel sections 
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Figure 2 – Normalised FEA results and column buckling curves 
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Figure 3 – Normalised FEA results and test results for hot-finished EHS [7] 
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a) Leonhardt’s Perfobond Rib [1]  b) position of reinforcement in Perfobond 

Figure 1 – Perfobond shear connector 

Figure 2 – Different types of perforated shear connectors
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a) load – slip curve after calibration a) FE model [3] 

Figure 3 – Calibration of numerical models  

E
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a) influence of slab depth  b) influence hole diamater
Figure 4 – Influence of concrete slab depth and hole diameter  
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a) influence of connector thickness b) predictive values of shear resistance 

Figure 5 – Influence of shear connector thickness 

631



a) PF-2F-120-FEA b) PF-2F-120-d=45mm c) PF-2F-h=160mm
Figure 6 – Deformation of perforated shear connectors at the shear load correspondent to SLS 

a) PF-2F-120-FEA b) PF-2F-120-d=45mm c) PF-2F-h=160mm
Figure 7 – Deformation of perforated shear connectors at the 6.0 mm slip 
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Table 1 –Deformation of perforated connector  

Table 2 –Deformation of perforated connector at 96% ULS shear load 

.
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Figure 1 – Specimens used in experiment 
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        (a) hot-rolled angle               (b) laser-welded angle            (c) cold-formed angle 
Figure 2 - Cross-sections of the angle specimens 

Table 1 - Nominal geometry and slenderness ranges of specimens in the experiment 
Designation 
of specimen 

series 

Stainless 
steel

grade 

Stainless 
steel

product 

Specimen geometry Slenderness 
ratio v

Number of 
repeated 

tests
Leg 

width   
c (mm) 

Thickness 
t (mm) 

Length  
L (mm) 

AHR 100 EN 
1.4301 

Hot-rolled 100 10 500 26 4
1500 77 4
2500 128 4

AHR 60 EN 
1.4301 

Hot-rolled 60 6 800 70 4
2000 170 4

ALW 100 EN 
1.4301 

Laser-
welded

100 10 500 25 4
1500 76 4
2500 127 4

ALW 60 EN 
1.4301 

Laser-
welded 

60 6 800 68 4
2000 172 4

ACF 80 EN 
1.4162 

Cold-
formed 

80 4 1000 65 4
2000 130 4
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Figure 3 – Location of coupons from hot-rolled and laser-welded angle specimens 
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(a) flat coupon (b) corner coupon 
Figure 4 – Tensile test setup  

Figure 5 – Engineering stress-strain curves for hot-rolled angles 
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(a) laser measurement system 

(c) imperfection colour distribution of scanned segments 

bow                    camber                 twist
                    (b) overall imperfections

Figure 6 – Method for measuring initial geometric imperfections of angle specimens 
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(a) LVDTs at mid-height of specimen

(e) test setup

(b) LVDTs and SGs at mid-
height and upper end of 

specimen

 (d) upper and bottom 
bearing plates

(c) LVDTs at bottom end of 
specimen and bottom 

bearing plate

Figure 7 – Instrumentation layout and test setup 
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(a) local buckling 
columns of low slenderness (b) flexural buckling 

columns of intermediate 
slenderness 

(c) flexural buckling 
columns of high 

slenderness 

Figure 8 – Typical failure modes of the selected angle specimens 
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Table 1 - Sample characteristics 
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Table 2 - Future education aspirations of respondents 
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Continuous of Table 2 - Future education aspirations of respondents 
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Figure 1. (1) and (2) Geometry of optimally flared tunnel entrance with HST, lateral and top 
view. (3) Step cylindrical approximation of ideal tunnel port (adapted from [26]). (4) 3D wire 
skeleton of tunnel port. (5) Profiles of horn of outdoor loudspeaker: (a) optimal tunnel profile 
normalised to conical, exponential and hyperbolic forms; (b) the same, to tractrix horn profile 

(adapted from [33], [35]).  
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Figure 2. (1) Converging shape of hood is emulated by longitudinal slits. (2) To improve 
statics of hood extensions edge bridges are added. (3) Cage configuration with perforation 

creates the surface static system 
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ŠTA SMO NAUČILI OD VELIKIH KOLAPSA MOSTOVA
Rezime:

Veliki kolapsi ili havarije mostova su oni u kojima je došlo do gubitaka života ili velikih
ekonomskih gubitaka. Uzroci kolapsa tokom izgradnje većih mostova su proračun koji nije
uzeo u obzir sve terete u procesu gradnje, nestabilnost privremenih podupirača i neadekvantna
bočna ukrućenja. Uzroci kolapsa mostova koji su godinama u upotrebi su bili zamor i krti lom
čelika, pogrešan proračun, neadekvatno održavanje, povećani tereti, podlokovanje oslonaca
požar i udar vozila u elemente mosta. Analize nekih od kolapsa su rezultirale u promenama
načina projektovanja i održavanja mostova i promenama kodova. Te promene bi trebale do
budu preventivne umesto reaktivne.

Ključne reči: kolaps, havarija, most, privremeni podupirači, zamor, održavanje

LESSONS LEARNED FROM MAJOR BRIDGE COLLAPSES
Summary:

Major bridge failures or collapses involve loss of life and/or adverse economic impact. The
collapses during the construction are caused by failure to adequately account for loading
conditions during the construction and are due to unstable temporary supports and inadequate
lateral bracing. Failures after the bridge had been in-service for a number of years were caused
by fatigue and brittle fracture, improper design, inadequate mainenance, application of loads
larger than design loads, scour of foundations, fire, and vehicular impact. Some of these
collapses resulted in changes in our approach to design and construction practices and changes
in design codes. Changes to current practices should be deliberate and not reactionary.

Key words: collapse, failure, bridge, temporary shoring, fatigue, maintenance

1 M. Sc., Senior Principal & Vice President, Wiss, Janney Elstner Associates, Inc., Northbrook, IL, USA
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1. INTRODUCTION
Over the years there were instances of major bridge collapses that received the attention of

the public and the engineering community, and resulted in examination of design and
construction practices.  Some of these also resulted in changes in our approach to design and
construction of the bridges.

The collapses could be chronologically divided into those before the construction of the
bridge is completed, and those that happened after the bridge had been in service for a number
of years.  Failures during the construction are usually caused by not adequately accounting for
loading conditions during construction. Failures after the bridge had  been in service for a
number of years are usually because of improper design, inadequate maintenance, application
of loads larger than for which the bridge was designed, scour of foundations, fire, and vehicular
impact.

2. BRIDGE COLLAPSES DURING CONSTRUCTION
During the construction of a bridge, very often its components are not self-supporting and

may require temporary shoring and bracing while the bridge is being erected.  That may
include vertical shoring tower supports (Figure 1) to carry self-weight of the bridge before the
bridge is completed.  These towers have to be designed and built to safely also carry lateral and
longitudinal loads like wind and impact of construction loads.  Shoring towers are usually not
designed for these lateral loads but only for anticipated vertical loads. Lateral loads applied at
the top of the tower and on the exposed area of the tower have to be transferred to the ground
to eliminate bending stresses for which the tower was not designed.

To equalize the loads in each of the legs of the shoring towers, a system of steel grillages is
built in the top of the tower, as shown in Figure 2.

Figure 1.  Shoring towers Figure 2. Transfer of load from bridge girders
to shoring tower
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That system has to be stable both for vertical and horizontal loads that will be applied to it.
Figure 3 shows the conditions of the transfer beams that are not stable for longitudinal loads
from the bridge superstructure.

Figure 3. Unstable elements at the top of bridge shoring tower

To transfer the loads to the ground, the foundations of temporary towers have to be
adequate to transfer the loads within the allowable capacity of the soil and with acceptable
settlement. Figure 4 shows failures of foundations of temporary shoring towers due to
inadequate strength of concrete footings, and Figure 5 is a view of a collapsed bridge. During
the construction of a segmental concrete bridge, the erection truss supports were not designed
to support longitudinal loads due to friction of the wheels of the moveable crane resulting in
the collapse shown in Figure 6.

Figure 4.  Failure of footings for temporary shoring tower
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Figure 5. Collapsed bridge due
to uneven settlement of

temporary supports

Figure 6. Collapsed erection truss

During demoliton of an old steel bridge, the fascia girder was being removed by picking it
up with two cranes on barges, one on each end (Figures 7 and 8).

Figure 7. Removal of fascia girder
from the bridge

Figure 8. Pick-up points for the fascia girder
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When the existing floor beams were cut to free the fascia girder from the rest of the bridge,
the weight of the girder was transferred at each end to a crane (Figure 9).  However, since the
girder was not adequately laterally braced, it buckled under its own weight and collapsed.  The
two cranes also collapsed and the operator of one crane was killed (Figure 10).

Figure 9. Cutting the connections of fascia
girders

Figure 10.  Collapsed girder and barges

Figure 11 shows another example of a collapsed bridge during its construction.
Longitudinal steel girders were being erected and were temporarily braced laterally with steel
frames.  A new construction superintenent on the project saw one of the cross frames begin to
buckle and decided to replace it prior to checking how tight the remaining cross frame
connections were.  Removal of this one cross frame resulted in long unbraced length of a girder
which caused the girder to buckle and the whole structure to collapse.

Figure 11. Collapsed bridge girders during construction
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3. COLLAPSES OF COMPLETED BRIDGES
In December 1967, a two-lane eye-bar suspension bridge built in 1928 collapsed under

heavy rush hour traffic (46 fatalities).  The bridge was 450 meters long with a main span of
about 215 meters (Figure 12).  It collapsed due to stress corrosion cracking and subsequent
brittle fracture of an eye-bar in one of the non-redundant suspension chains.

Figure 12. Eye-bar suspension bridge

A review of this collapse resulted in improvements in U.S. bridge practices. New rules
mandated regular periodic inspections of all bridges carrying public roads (1970).  There was a
recognition of the importance of Fracture Critical Members (FCMs), i.e. tension members
whose failure is expected to result in collapse or inabilty of a bridge to perform.  Improvements
were made in material toughness, detailing and construction requirements for FCMs in steel
bridges (1978 and 1985).

Examples of fatigue failures are shown in Figures 13 and 14.

Figure 13. Rapid transit bridge Figure 14. Highway bridge

In 2007, a 40-year old and 325 meter long steel truss bridge collapsed (13 fatalities).
Figures 15 and 16 show the bridge before and after collapse.  A subsequent investigation
determined that a concrete overlay was placed in the 1970s increasing bridge dead load by
about 15% and that construction at the time of the collapse resulted in an additional increase in
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bridge load.  However, the main cause of the collapse was the error in design of a gusset plate
that resulted in its thickness being only one-half of what was required.

Figure 15. Truss bridge before Figure 16. Collapssed truss bridge

In 1987, a multi-span bridge collapsed due to scour of the footing of one of the concrete
piers (10 fatalities).  A deep concrete foundation was undermined by scour, which resulted in
its overstress and fracture and the collapse of three spans of the bridge (Figures 17 and 18).

Figure 17. Collapsed bridge Figure 18. Settlement and fracture of
foundation

In 1983, a suspended span of a long steel bridge collapsed (3 fatalities).  The main steel
girders in the collapsed span were supported at their ends by pin and hanger detail (Figures 19
and 20).  The investigation of the collapse determined that the main cause was poor
maintenance of the bridge and unrepaired deterioration.  The bridge deck drains were covered
over during a repaving project 10 years before the collapse, and water and road salts drained
through the expansion joints at hanger locations causing hangers to corrode.  Pack rust built-up
pushed the hanger at one girder end off pin.  The increased load in the remaining hanger bar
led to its fatigue and brittle fracutre.
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Figure 19. Collapse of suspended span Figure 20. Remaining corroded hanger

The recent collapse of the Morandi Bridge in Genoa, Italy, is another example of a collapse
of a bridge structure many years after it was constructed.  An investigation has just started and
the exact cause of the collapse has not yet been determined at the time this paper was written.

4. CONCLUSIONS
Major bridge collapses result in loss of life and large economic impact.  Investigating these

collapses we learn about their causes and try to apply this knowledge to improve bridge design
and construction practices.  A collapse due to steel fatigue and brittle fracture forced us to look
at our design codes and change the design criteria for fracture critical steel members.  Failures
due to scour of bridge foundations caused us to institute regular periodic inspections of
underwater bridge foundations.  Failures due to unrepaired deterioration forced us to change
the mainenance practices and to conduct more rigorous periodic isnpections of bridges.

The case histories listed in these articles were, in addition to the author, investigated by
engineers from the author’s firm and their contribution is gratefully acknowledged.
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Sa prometom od 1,48 milijardi evra u 2017. godini PERI je 
najveći svetski proizvođač i isporučilac sistemskih oplata i 
skela za sve vrste betonskih radova. Ovaj koncern zapošljava 
preko 8700 ljudi u više od 70 zemalja na svim kontinentima.

N
IS
, P
an
če
vo



m2

9

95,

,













Beton je jedan od najrasporostranjenijih građevinskih materijala. Osim što ima veliku oblikovnu moć, veliku nosivost 
na prisak i krutost, beton je takođe veoma isplav materijal. Prefabrikovane armirano betonske konstrukcije imaju 
izrazito dobre provpožarne osobine. Proizvode se u zatvorenom prostoru i nude čitav niz različih tehničkih 
rešenja visokih estetskih i funkcionalnih vrednos.

UU pogonima MARTINI GRADNJE odvija se i proces prednaprezanja konstrukvnih elemenata, kojim se pre svega 
posže bolja nosivost i stabilnost svakog pojedinačnog elementa. Prefabrikovana betonska konstrukcija sastoji se 
od temelja, stubova, greda, međuspratnih ploča, krovnih nosača i zidnih panela. Ovim se omogućava građenje 
različih objekata upotrebom relavno malog broja pskih elemenata, proizvedenih u fabrici u velikim serijama. 
Proizvodnja ne zavisi od vremenskih uslova i može se odvija tokom cele godine.

UU niz objekata koji se mogu izradi prefabrikovanim betonskim elemenma spadaju: industrijski objek, logisčki 
centri, višespratni tržni centri i garaže, hoteli, stambene i upravne zgrade, kao i mnogi drugi.
Marni Gradnja je u mogućnos da sa svojim stručnim mom, a na osnovu projektnog zadatka, klijentu ponudi 
svoje tehničko rešenje objekta. Shodno zahtevima investora, prefabrikovani elemen se mogu prilagodi već 
postojećem projektu.

MONTAŽNE ARMIRANO BETONSKE KONSTRUKCIJE









Privrženost kvalitetu i kodeksima dobre poslovne prakse omogućili su da
ENERGOPROJEKT ENTEL već više od šest decenija bude sinonim

za pouzdanog i profesionalnog partnera u oblastima:
PROIZVODNJE I PRENOSA ELEKTRIČNE I TOPLOTNE ENERGIJE | OBNOVLJIVIH IZVORA ENERGIJE

PROIZVODNJE I TRANSPORTA PITKE VODE | TRETMANA OTPADNIH VODA
PRERADE I TRANSPORTA NAFTE I GASA

INFORMACIONIH I KOMUNIKACIONIH TEHNOLOGIJAINFORMACIONIH I KOMUNIKACIONIH TEHNOLOGIJA
ZAŠTITE ŽIVOTNE SREDINE

Naše poslovne aktivnosti sprovodimo uvek u skladu sa najvišim standardima
savremenog inženjerstva, rukovodeći se korporativnim sloganom

UVEK MEĐU NAJBOLJIMA



Arheološko nlazište Medijana, Niš 

Kontakt

Asmec Consultants d.o.o
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