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konstrukcije sa zidanom ispunom [5] 

Figure 1. November 2019 earthquake in Albania: a) failure of masonry infill walls and b) soft storey collapse of RC frame 
building with masonry infills [5] 





Slika 2. Pritisnuta dijagonala i ekvivalentna dijagonala [42] 
Figure 2. Diagonal compression strut and equivalent strut [42] 







Slika 3. Izgled i postavka INODIS sistema [81] 
Figure 3. Layout of the INODIS system [81] 



Figure 4. a) Bare frame model with location of fibre hinges and b) macro model of traditionally infilled frame 

nog zgloba prema FEMA 356 [84] 
Figure 5. Plastic hinge behaviour according to FEMA 356 [84] 



Figure 6. Stress-strain curves for unconfined and confined concrete [86] 
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Figure 7. Force-displacement relationship for diagonal strut [88] 
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Tabela 1. Vrednosti za koeficijente K1 i K2 
Table 1. Values for coefficients K1 and K2 

h  3.14 < h h

K1 0.707

K2 0.01
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Slika 8. a) Model okvira sa izolovanom ispunom; b) i c) detalj u uglu koji prikazuje link-element koji predstavlja 
elastomere  

Figure 8. a) Decoupled infilled frame model; b) and c) corner details of link elements presenting elastomers 
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Section Designer

Figure 9. a) column section A, 250 x 250mm (mesh = 15x15); b) column section B, 250 x 250mm (mesh = 15x15);         
c) beam section A, 250 x 450mm (mesh = 15x15); and d) beam section B, 250 x 450mm (mesh = 15x15) 



Figure 10. Stress-strain curves for a) confined concrete and b) unconfined concrete 

pushover

Slika 11. Pore enje izme u numeri ki dobijene pushover krive i anvelope eksperimentalne histerezisne krive  
Figure 11. Comparison between pushover curve from numerical model and the envelope of experimental hysteresis 



ene za model armature 
Table 2. Values used for rebar model 

 / Energy degradation factor, f0
 / Energy factor at moderate deformation, f1

 / Energy factor at maximum deformation, f2
 / Moderate deformation level as a ratio of yield, x1 

 / Maximum deformation level as a ratio of yield, x2 
 / Accumulation deformation weighting factor 

 / Stiffness weighting factor 
 / Larger-smaller weighting factor 

Slika 12. Pore enje rezultata numeri kog modela dinami ke nelinearne analize i 
eksperimentalnog histerezisa praznog okvira 

Figure 12. Comparison between the numerical model time history results and the 
experimental hysteresis of the bare frame 
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Tabela 3. Odre ivanje parametra h 
Table 3. Calculation of parameter h 
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Tabela 4. Naponi nosivosti na pritisak 
Table 4. Compression failure stresses 

br(1) 2.19 N/mm2 
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Slika 13. Pore enje pushover krive dobijene numeri ki i anvelope 
eksperimentalne histerezisne krive za okvir s tradicionalnom ispunom 

Figure 13. Comparison between pushover curve from numerical model and 
the envelope of experimental hysteresis for traditionally infilled frame 
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Slika 14. Pore enje rezultata dinami ke nelinearne analize dobijene numeri kim modelom i 
eksperimentalno dobijene histerezisne krive za okvir s tradicionalnom ispunom  

Figure 14. Comparison between the numerical model time history results 
and the experimental hysteresis of the traditionally infilled frame 
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Figure 15. Force-displacement curves applied to the links presenting elastomers 
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Slika 16. Kriva dobijena stati kom nelinearnom analizom (pushover) i kriva koja predstavlja anvelopu eksperimentalno 
dobijene histerezisne krive za okvir sa izolovanom ispunom 

Figure 16. Pushover curve of the numerical model and experimental hysteresis envelope for the infilled frame with 
elastomers 



Slika 17. Pore enje rezultata numeri kog modela i eksperimentalno dobijene histerezisne krive za okvir sa izolovanom 
ispunom pri optere enju u ravni 

Figure 17. Comparison between the numerical model time history results and the experimental hysteresis of the infilled 
frame with elastomers for pure in-plane loading 

Slika 18. Pore enje rezultata numeri kog modela i eksperimentalno dobijene histerezisne krive za okvir sa izolovanom 
ispunom pri kombinaciji optere enja u ravni i van ravni 

Figure 18. Comparison between the numerical model time history results and the experimental hysteresis of the infilled 
frame with elastomers for combined in-plane and out-of-plane loading 



Slika 19. Dispozicija zidova ispune u zgradi srednje visine [93] 
Figure 19. Disposition of infill walls for medium rise building [93] 
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Slika 20. a) Spektar odgovora i b) akcelerogram za PGA=0.3g 
Figure 20. a) Response spectrum and b) time history signal for PGA=0.3g



Slika 21. Sopstveni periodi za prvi, drugi i tre i ton za razli ite konfiguracije 
Figure 21. Natural periods of the first, second and third mode for different configurations 



Slika 22. Prvi period oscilovanja na spektru odgovora za a) PGA=0.1g and b) PGA=0.3g 
Figure 22. First natural periods on the response spectrum curves for a) PGA=0.1g and b) PGA=0.3g 

Slika 23. Krive dobijene pushover analizom 
Figure 23. Pushover analysis curves 



Slika 24. Rezultati nelinearne dinami ke analize za svaki sprat: a) maksimalna apsolutna pomeranja (za PGA=0.1g); b) 
maksimalna relativna me uspratna pomeranja (za PGA=0.1g); c) maksimalna apsolutna pomeranja (za PGA=0.3g) i d) 

maksimalna relativna me uspratna pomeranja (za PGA=0.3g) 

Figure 24. Nonlinear time history results at each storey: a) max absolute displacement (for a PGA=0.1g); b) max inter 
storey drift (for a PGA=0.1g); c) max absolute displacement (for a PGA=0.3g) and d) max inter storey drift                        

(for a PGA=0.3g) 





Slika 25. a) zgrada s praznim okvirima; b) zgrada sa okvirima sa sasvim punom ispunom; c) zgrada na uglu; i d) zgrada 
sa otvorenim prizemljem 

Figure 25. a) bare frame building; b) fully infilled frames; c) corner building; and d) open ground floor building 

Slika 26. Prikaz osnove: a) prazni okviri i zgrada sa otvorenim prizemljem; b) okviri sasvim popunjeni ispunom; i              
c) zgrada na uglu 

Figure 26. Ground plan of: a) bare frame and open ground floor building; b) fully infilled frames; and c) corner building 
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Slika 27. Sopstveni periodi za prvi, drugi i tre i ton za razli ite konfiguracije 
Figure 27. Natural periods of the first, second and third mode for different configurations 

Slika 28. Prvi ton oscilovanja 3D zgrade na spektru odgovora za a) PGA=0.1g i b) PGA=0.3g 
Figure 28. First natural periods of a 3D buildings on the response spectrum curves for a) PGA=0.1g and b) PGA=0.3g 



Slika 29. Faktori participacije za prvi ton za razli ite konfiguracije 
Figure 29. Modal participation mass ratios for the first mode for different configurations 



Slika 30. Pushover krive za zgradu za a) X pravac i b) Y pravac 
Figure 30. Three-dimensional building pushover curves for a) X direction and b) Y direction 



Slika 31. Rezultati nelinearne dinami ke analize za PGA=0.1g: a) maksimalna apsolutna pomeranja i b) maksimalno 
relativno me uspratno pomeranje u X pravcu i c) maksimalna apsolutna pomeranja i d) maksimalno relativno 

me uspratno pomeranje u Y pravcu 

Figure 31. Nonlinear time history results for PGA=0.1g:a) max absolute displacements and b) max inter storey drift along 
X direction and c) max absolute displacements and d) max inter storey drift along Y direction 



Slika 32. Rezultati nelinearne dinami ke analize za PGA=0.3g: a) maksimalna apsolutna pomeranja i b) maksimalno 
relativno me uspratno pomeranje u X pravcu i c) maksimalna apsolutna pomeranja i d) maksimalno relativno 

me uspratno pomeranje u Y pravcu 

Figure 32. Nonlinear time history results for PGA=0.3g: a) max absolute displacements and b) max inter storey drift 
along X direction and c)max absolute displacements and d) max inter storey drift along Y direction 
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Figure 1. Key plan of zones for monopitch canopies [18] 

Table 1. Interpolated values of net pressure coefficient for monopitch canopies 
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Figure 2. Arrangement of panel assembly with layout of pressure taps 



k-

k
k-

k

u t k

 
, 

G
C S

C

Figure 3. Computational domain with mesh 



Figure 4. Detail of computational mesh 
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Figure 5. Scheme of BLWT Bratislava 

Figure 6. Atmospheric Boundary Layer: a) mean wind velocity profile, b) turbulence intensity profile 
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Figure 7. Solar panel assemblies during experiment in BLWT 



 

Figure 8. Net pressure coefficients distribution for wind direction 0°: a) results from simulation, b) results 
from wind tunnel 



 

Figure 9. Net pressure coefficients distribution for wind direction 22.5°: a) results from simulation, b) results 
from wind tunnel 



Figure 10. Net pressure coefficients distribution for wind direction 135°: a) results from simulation, b) results 
from wind tunnel 



Figure 11. Net pressure coefficients distribution for wind direction 157.5°: a) results from simulation, b) results 
from wind tunnel 



Figure 12. Net pressure coefficients distribution for wind direction 180°: a) results from simulation, b) results 
from wind tunnel 



Table 2. Comparison of extreme values of wind pressure coefficients cp,net 
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Table 3. Comparison of extreme values of wind suction coefficients cp,net 
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Emil YANEV 

Figure 1. Plan view of the river and catch-water dam 



Figure 2. Existing situation after accident. The destroyed part of the pedestrian bridge 

Figure 3. Comparison of the bridge in its original form (up)and now (down) 



Figure 4. Structural concept. General view of the facility from axes 2-8 

Figure 5. Project solution. Structural elements of the bridge 



Figure 6. Stone cladding. Cross section with formwork and steel fastener on stone blocks 



Figure 7. Project solution. Sections (up) and anchor plan (down) 



 

Figure 8. Upper structure. Section through steel platform 

 

Figure 9. Bearing system. Static scheme for lateral and longitudinal movement 



Figure 10. Detail of the node between the sections of the superstructure 



Figure 11. General view of the finite elements model 

Figure 12. Theoretical prediction curves calculated from the data for the nearest hydrometric point - Vehtino 



Figure 13. Computational response spectra for horizontal components at q = 1.5, Ground type A, according to BDS EN 
1998-1 / NA 



Figure 14. Computational response spectra for vertical components at q = 1.5, Ground type A, according to BDS EN 
1998-1 / NA 
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Figure 15. First modal form (T1 = 0.20 sec). First global translation form along the Y axis (T18 = 0.05 sec 

1) Construction of a temporary access road incl. 
temporary ford for crossing the riverbed and 
construction of an embankment for technological 
berm in front of a dry slope 

Figure 16. Typical longitudinal section of dirt road (ford) through the riverbed in a section above culverts 



2) Securing the site and installation / construction of 
scaffolding to the overflow wall, incl. delineation of 
storage areas 

Figure 17. Construction situation plan 
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Table 1. Properties of Polypropylene fibre 

Figure 1. Polypropylene fibre and ingredients of concrete 

 

Figure 2. Test Specimens to measure compressive strength 

Figure 3. Test specimens to measure flexural and split tensile strength 



Figure 4. Test set up of the specimens 

Figure 5. Effect of Polypropylene Fibre on the mechanical properties of concrete 



Figure 6. Test errors of fibre reinforced concrete against 
hidden neurons 

Table 2. Comparison between the R2, MSE, MAE and SSE for all specimens 



Figure 7. ANN graph for Compressive strength of the fibre reinforced concrete 

 

 

 

Figure 8. ANN graph for Flexural strength of the fibre reinforced concrete 

Figure 9. ANN graph for Split Tensile strength of the fibre reinforced concrete 



Figure 10. Performance plot for Polypropylene fibre Reinforced Concrete 

Table 3. Comparison between the experimental and predicted strength of PFRC  
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Slika 1. Izrada modela 
Figure 1. Model setup 

Slika 2. Na in armiranja RC modela 
Figure 2. The method of reinforcing the RC model 



Slika 3. Model CRC 
Figure 3. The method of reinforcing the CRC model 



Slika 4. Raspored mjernih mjesta za mjerenje ugiba 
Figure 4. Disposition of deflection measurement points 

Slika 5. Raspored mjernih mjesta za mjerenje dilatacija 
Figure 5. Disposition of dilatation measurement points 

Slika 6. Postavka ispitivanja 
Figure 6. Test setup 



 y = -0.1144x2 + 5.2169x + 1.3932 (R² = 0.9884) 
 y = -0.1396x2 + 5.7282x + 0.7925 (R² = 0.9934) 
 y = -0.1163x2 + 5.1578x + 0.6395 (R² = 0.9876) 

Slika 7. RC modeli, mjerno mjesto U2 
Figure 7. RC models, measurement point U2 

y = -0.0796x2 + 5.4604x + 0.3137 (R² = 0.9842)
y = -0.2157x2 + 7.1769x + 0.68 (R² = 0.9908) 

y = -0.1953x2 + 6.3209x + 0.3012 (R² = 0.9902) 

Slika 8. RC modeli, mjerno mjesto U4 
Figure 8. RC models, measurement point U4 



 y = -0.5178x2 + 9.8375x + 0.3343 (R² = 0.9803) 
 y = -0.0284x2 + 4.9683x - 0.4273 (R² = 0.9987) 
 y = -0.0886x2 + 4.5451x + 3.3714 (R² = 0.9786) 

Slika 9. CRC modeli, mjerno mjesto U2 
Figure 9. CRC models, measurement point U2 

 = 0.0349x3 - 1.0234x2 + 10.915x + 1.6715 (R² = 0.977) 
 y = -0.2535x2 + 7.68x - 0.2135 (R² = 0.9958) 

 y = -0.053x2 + 5.0249x + 1.0493 (R² = 0.9893

Slika 10. CRC modeli, mjerno mjesto U4 
Figure 10. CRC models, measurement point U4 



Slika 11. Dijagrami sila progib RC i CRC modela, mjerno mjesto U2 
Figure 11. TRC models, measurement point U2 



Slika 12. Dijagrami sila progib RC i CRC modela, mjerno mjesto U4 
Figure 12. Force-displacement diagrams of the RC, CRC and TRC models, measurement point U4 

 

Slika 13. Mehanizam otkaza RC modela 
Figure 13. Mechanism of RC model failure 



Slika 14. Mehanizam otkaza CRC modela 
Figure 14. Mechanism of CRC model failure 



Figure 15. Proposal of semi-prefabricated reinforced concrete beams using reinforced bars and textiles 
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Figure 1. 3D printing technologies: "D-shape" (a), Contour Crafting (b) and 3D concrete printing (c) [44] 





Slika 2. Petospratni stambeni kompleks kineske kompanije WinSun, 2015 (1100m2) [14] 
Figure 2. A five-story residential complex by Chinese company WinSun, 2015 (1100m2) [14] 

Slika 3. Hotel Suite, Filipini, 2015 (12.5x10.5x4.0m) [2] 
Figure 3. Hotel Suite, Philippines, 2015 (12.5x10.5x4.0m) [2] 



Slika 4. Stub proizveden od strane XtreeE kompanije [28] 
Figure 4. Support column produced by XtreeE company [28] 

[35] 

[35] 





 

Figure 7. Round nozzle [2] 

 

Slika 8. Kvadratna dizna s bo nim mistrijama [45] 
Figure 8. Squared nozzle with side trowels [45] 
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Figure 10. Dimension conformity of the printed layers [10] 

Figure 11. Dimension consistency - variations in width of the printed layer [10] 
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Figure 12. Laboratory testing of buildability of the printing mixtures describe through number of deposited layers               
before the structure collapsed [22] 

 



e vrednosti 
sleganja i sleganja rasprostiranjem [37] 

Figure 13. Maximum number of layers printed - buildability, depending on pumpability, slump and slump flow: mixtures  
a-c have low pumpability index, high shape retention and low slump and slump-flow values, while mixtures                       

d-f have higher pumpability index, low shape retention and higher slump and slump flow values [37] 



minuta (dole) [10] 

Figure 15. Shape stability of successively printed layers with interlayer time gap of 19 minutes [10] 



 

Slika 16. Pukotine usled plasti ne deformacije prilikom 
ispitivanja cilindri

Figure16. Fractures on cylinder stability test specimen, 

 

Slika 17. Ispitivanje na cilindri
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