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UVOD 

 Zidane građevine stare su kao i 
civilizacija. Izvode se još i danas, i to sve 
češće zbog prednosti u odnosu na druge 
načine gradnje.  

 U pravilu su manje etažnosti.  

 Među ostalim važnim karakteristikama 
zidanih konstrukcija su: pouzdanost, 
trajnost, niska cijena održavanja, 
otpornost na požar, estetika, te dobra 
zvučna i toplinska izolacija. 

 

ZIDINE DUROVNIKA; 

XIII/XIV st. 

DIOKLECIJANOVA 

PALAČA;  

295-305 gnK 

PULSKA ARENA, I. 

i II. st. nK. 
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UVOD 

 Primjeri zidanih građevina novijeg doba 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 4 

 Prema mnogim istraživanjima, oko 50% svjetske populacije živi u područjima s izraženom 

potresnom opasnošću . 

 

 Većina europskih zemalja koristi ziđe kao glavni konstrukcijski materijal za stambene 

objekte manje etažnosti. Osim toga, preko 40% urbanog stanovništva živi u objektima 

izgrađenim od ziđa. Taj broj je još veći u manje razvijenim zemljama.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 Posljedice potresa u svijetu po pitanju ljudskih žrtava govore o 8 miliona života u zadnjih 

2000 godina.  

 

  

Prikaz potresa od 1963. do 1998. godine  

UVOD 

Marija Smilović Zulim, Jure Radnić 
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 Ponašanje zidanih građevina pod statičkim i osobito pod dinamičkim (potresnim) 

opterećenjem je izuzetno složeno. 

 

UVOD 

Marija Smilović Zulim, Jure Radnić 
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UVOD 
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 Kao zidni elementi koriste se blokovi od: pečene gline, različitih vrsta 

betona, kamena i drugih gradiva. 

 Zidni elementi i mort, uključujući njihovu vezu na kontaktu, u nastavku će 

se nazivati ziđem. 

Marija Smilović Zulim, Jure Radnić 
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NUMERIČKI MODEL ZA STATIČKU I DINAMIČKU 

ANALIZU ZIDANIH KONSTRUKCIJA  

 Moguća je simulacija svih uobičajenih  tipova ziđa. 

 Model je jednostavan, temelji se na osnovnim parametrima materijala (beton, 

armatura, ziđe, tlo) i simulira sve najvažnije nelinearne efekte zidanih 

konstrukcija. 

 Model se odnosi na ravninske zidane konstrukcije opterećene u svojoj ravnini. 

Marija Smilović Zulim, Jure Radnić 
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NUMERIČKI MODEL ZA STATIČKU I DINAMIČKU 

ANALIZU ZIDANIH KONSTRUKCIJA  

Diskretizacija i rješenje sustava 
 

 Za prostornu diskretizaciju konstrukcije, temelja i okolnog tla koristi se Metoda 
konačnih elemenata 

 Za vremensku diskretizaciju problema koristi se Metoda konačnih diferencija  

 Za direktnu integraciju jednadžbi gibanja koristi se Newmarkov  implicitno-
eksplicitni vremenski algoritam kojeg je u inkrementalno – iterativnom obliku 
razvio Hughes 
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Marija Smilović Zulim, Jure Radnić 
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NUMERIČKI MODEL ZA STATIČKU I DINAMIČKU 

ANALIZU ZIDANIH KONSTRUKCIJA  

Mogućnost simulacije slijedećih efekata 
 

  Promjena geometrije konstrukcije (geometrijska nelinearnost), 

  Nelinearni efekti materijala (materijalna nelinearnost): 

 

 

 

BETON ARMATURA ZIĐE TLO 
 

 popuštanje i 

 drobljenje u tlaku 

 otvaranje pukotina u 

 vlaku 

 mehanizam otvaranja i 

 zatvaranja pukotina 

 vlačna krutost betona 

 koji ima pukotine 

 posmična krutost 

 betona koji ima 

 pukotine 

 

 

 

 nelinearno ponašanje 

 u vlaku i tlaku 

 

 

 

 

 

 popuštanje i drobljenje 

 u tlaku 

 otvaranje pukotina u 

 vlaku 

 mehanizam otvaranja i 

 zatvaranja pukotina 

 posmično popuštanje i 

 slom 

 anizotropna svojstva 

 čvrstoće i krutosti 

  u vert. i horiz. smjeru 

 vlačna krutost ziđa koje 

 ima pukotine 

 posmična krutost ziđa 

 koje ima pukotine 

 

 

 

 

 

 

 

 popuštanje i drobljenje u 

 tlaku 

 otvaranje pukotina u 

 vlaku 

 mehanizam otvaranja i 

 zatvaranja pukotina 

 posmično popuštanje i 

 slom 

 anizotropna svojstva 

 čvrstoće i krutosti 

  u vert. i horiz. smjeru 

 vlačna krutost tla koje 

 ima pukotine 

 posmična krutost tla 

 koje ima pukotine 

 

 

 

 Interakcija zid-temelj-konstrukcija,   

 Način građenja-redoslijed nastajanja konstrukcije (okviri s ispunom). 

 Marija Smilović Zulim, Jure Radnić 
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NUMERIČKI MODEL ZA STATIČKU I DINAMIČKU 

ANALIZU ZIDANIH KONSTRUKCIJA  

Modeli ponašanja ziđa 

Marija Smilović Zulim, Jure Radnić 
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NUMERIČKI MODEL ZA STATIČKU I DINAMIČKU 

ANALIZU ZIDANIH KONSTRUKCIJA  



v (vertikalno)

h (horizontalno)

zidni element

horizontalna sljubnica

vertikalna sljubnica

ekvivalentno gradivo

E  , f    , f    ,
mo mo,c mo,t mo,c

v v v v

E  , f    , f    ,
h hh h

E  , f   , f   ,
e e,c e,t e,c

v v v v

E  , f   , f   ,
e e,c e,t e,c

h h h h

v
h

E  , f   , f   ,
m m,c m,t m,c

h h h h

E  , f   , f   ,
m m,c m,t m,c

v v v v

osmočvorni

konačni

element

b) makromodel ziđa s parametrima

ekvivalentnog gradiva

a) fragment realnog ziđa s parametrima

za zidne elemente i mort

v
h











mo mo,c mo,t mo,c

Makromodel ponašanja ziđa 

Grafički prikaz anizotropnog makromodela ziđa 

Marija Smilović Zulim, Jure Radnić 
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PARAMETARSKE NUMERIČKE ANALIZE 

 U nastavku su prikazani rezultati provedenih numeričkih testova brojnih nearmiranih i 

omeđenih zidanih zidova u uvjetima statičkog i dinamičkog (potresnog) opterećenja, u 

kojima je istražen utjecaj nekih od najvažnijih parametara koji utječu na njihovo 

ponašanje, kao što su:  

 

 VELIČINA VERTIKALNOG OPTEREĆENJA, 

 

 VERTIKALNI SERKLAŽI, 

 

 HORIZONTALNI SERKLAŽI, 

 

 ODNOS VISINE I DULJINE ZIDOVA, 

 

 ANIZOTROPNA SVOJSTVA ZIĐA, 

 

 UTJECAJ POSMIČNOG SLOMA ZIĐA. 

 

 Osim navedenih parametara, paralelno je istraživan utjecaj i drugih važnih parametara 

(vrsta zidova, kvaliteta ziđa, utjecaj otvora, utjecaj načina oslanjanja temelja, utjecaj 

statičkog i dinamičkog opterećenja i sl.). 

Marija Smilović Zulim, Jure Radnić 
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NEKI ZAJEDNIČKI PODACI ZA SVE PARAMETARSKE ANALIZE 

0.08 0.516337413475 -0.006832088 0.31 -0.08382000000 893 32 3 0.16 -2.04E-07

0.0825 0.518739907400 -0.005951692 0.32 0.13449000280 893 33 4 0.08 -2.24E-07

0.085 0.520449927475 -0.004190896 0.33 0.31773012400 893 34 3 -0.03 -2.45E-07

0.0875 0.522159947550 -0.002430102 0.34 0.39694993000 893 35 3 -0.09 -2.67E-07

0.09 0.523869967625 -0.000669308 0.35 0.40656002000 893 36 3 -0.12 -2.90E-07

0.0925 0.525579987700 0.001096636 0.36 0.33089011800 893 37 3 0 -3.14E-07

0.095 0.527290007775 0.002858974 0.37 0.16869999280 893 38 3 0.09 -3.38E-07

0.0975 0.529000027850 0.004620798 0.38 0.03028000040 893 39 3 0.03 -3.62E-07

0.1 0.530710047925 0.006383138 0.39 -0.00132003800 893 40 3 0 -3.87E-07

0.1025 0.532420068000 0.008144962 0.4 0.04566000520 893 41 3 -0.02 -4.13E-07

0.105 0.524115064925 0.006348128 0.41 0.13631999660 893 42 3 -0.06 -4.39E-07

0.1075 0.515810061850 0.004551294 0.42 0.23375000240 893 43 3 -0.03 -4.66E-07

0.11 0.507505058775 0.00275446 0.43 0.21415999840 893 44 3 0.09 -4.93E-07

0.1125 0.499200055700 0.000957626 0.44 0.00811999900 893 45 3 0.05 -5.20E-07

0.115 0.490895052625 -0.00083921 0.45 -0.30127956000 893 46 3 -0.08 -5.48E-07

0.1175 0.482590049550 -0.002636044 0.46 -0.54966108000 893 47 3 -0.11 -5.75E-07

0.12 0.474285046475 -0.004432878 0.47 -0.60942979460 893 48 3 -0.13 -6.03E-07

0.1225 0.465980043400 -0.006229712 0.48 -0.49797967460 893 49 3 -0.03 -6.31E-07

0.125 0.440078802975 -0.00745506 0.49 -0.37271960000 893 50 3 0.08 -6.58E-07

0.1275 0.414177562550 -0.00867526 0.5 -0.35218878000 893 51 3 0.14 -6.85E-07

0.13 0.388276322125 -0.009900608 0.51 -0.38921944000 893 52 3 0.13 -7.12E-07

0.1325 0.362375081700 -0.011120808 0.52 -0.33991042000 893 53 3 0.05 -7.37E-07

0.135 0.336473841275 -0.012346156 0.53 -0.14480997200 893 54 3 -0.05 -7.62E-07

0.1375 0.310572600850 -0.013566356 0.54 0.11574000220 893 55 3 -0.09 -7.85E-07

0.14 0.284671360425 -0.014791704 0.55 0.27747010800 893 56 3 -0.07 -8.08E-07

0.1425 0.258770120000 -0.016011904 0.56 0.22073999540 893 57 3 -0.06 -8.28E-07

0.145 0.227468855450 -0.010466946 0.57 0.00281000200 893 58 3 -0.04 -8.47E-07

0.1475 0.196167590900 -0.004921988 0.58 -0.18931001000 893 59 3 0.07 -8.64E-07

0.15 0.164866326350 0.000625546 0.59 -0.21074989600 893 60 3 0.11 -8.79E-07

0.1525 0.133565061800 0.006173078 0.6 -0.05536996800 893 61 3 0.04 -8.91E-07

0.155 0.102263797250 0.01171958 0.61 0.13720000500 893 62 3 0.01 -9.00E-07

0.1575 0.070962532700 0.017265568 0.62 0.22834998780 893 63 3 0.09 -9.07E-07
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Parametri   Jedinica   Materijal 

        

Dobro ziđe Loše ziđe  
Beton temelja 

i serklaža 

Čelik za 

armiranje 

Kontaktni 

elementi ispod 

temelja 

modul elastičnosti  MPa  5 000 1 000 30 500 210 000 30 500 

modul posmika  MPa  1 000 200 13 260 - 13 260 

tlačna čvrstoća  MPa  5.0 1.0 25 560 25 

vlačna čvrstoća  MPa  0.15 0.03 2.5 560 0.0 

 

Usvojeni osnovni parametri gradiva za analizu zidova 

 Statičke analize 

 Dinamičke analize 

0.03875 0.513934919550 0.151356108 0.3 -0.18904000800 893 31 2 0.15 -9.92E-05

0.04 0.516337413475 0.152063653 0.31 -0.08382000000 893 32 2 0.15 -1.05E-04

0.04125 0.518739907400 0.152771199 0.32 0.13449000280 893 33 2 0.15 -1.11E-04

0.0425 0.520449927475 0.153274807 0.33 0.31773012400 893 34 2 0.15 -1.17E-04

0.04375 0.522159947550 0.153778415 0.34 0.39694993000 893 35 2 0.15 -1.22E-04

0.045 0.523869967625 0.154282024 0.35 0.40656002000 893 36 2 0.15 -1.28E-04

0.04625 0.525579987700 0.154785632 0.36 0.33089011800 893 37 2 0.15 -1.33E-04

0.0475 0.527290007775 0.155289241 0.37 0.16869999280 893 38 2 0.16 -1.38E-04

0.04875 0.529000027850 0.155792849 0.38 0.03028000040 893 39 2 0.16 -1.43E-04

0.05 0.530710047925 0.156296458 0.39 -0.00132003800 893 40 2 0.16 -1.48E-04

0.05125 0.532420068000 0.156800066 0.4 0.04566000520 893 41 2 0.16 -1.53E-04

0.0525 0.524115064925 0.154354206 0.41 0.13631999660 893 42 2 0.15 -1.57E-04

0.05375 0.515810061850 0.151908346 0.42 0.23375000240 893 43 2 0.15 -1.61E-04

0.055 0.507505058775 0.149462486 0.43 0.21415999840 893 44 2 0.15 -1.65E-04

0.05625 0.499200055700 0.147016626 0.44 0.00811999900 893 45 2 0.15 -1.69E-04

0.0575 0.490895052625 0.144570766 0.45 -0.30127956000 893 46 2 0.14 -1.73E-04

0.05875 0.482590049550 0.142124905 0.46 -0.54966108000 893 47 2 0.14 -1.75E-04

0.06 0.474285046475 0.139679045 0.47 -0.60942979460 893 48 2 0.14 -1.78E-04

0.06125 0.465980043400 0.137233185 0.48 -0.49797967460 893 49 2 0.14 -1.79E-04

0.0625 0.440078802975 0.129605155 0.49 -0.37271960000 893 50 2 0.13 -1.81E-04

0.06375 0.414177562550 0.121977125 0.5 -0.35218878000 893 51 2 0.12 -1.82E-04

0.065 0.388276322125 0.114349095 0.51 -0.38921944000 893 52 2 0.11 -1.83E-04

0.06625 0.362375081700 0.106721065 0.52 -0.33991042000 893 53 2 0.11 -1.83E-04

0.0675 0.336473841275 0.099093035 0.53 -0.14480997200 893 54 2 0.1 -1.82E-04

0.06875 0.310572600850 0.091465005 0.54 0.11574000220 893 55 2 0.09 -1.80E-04

0.07 0.284671360425 0.083836976 0.55 0.27747010800 893 56 2 0.08 -1.78E-04

0.07125 0.258770120000 0.076208946 0.56 0.22073999540 893 57 2 0.08 -1.75E-04

0.0725 0.227468855450 0.066990585 0.57 0.00281000200 893 58 2 0.07 -1.71E-04

0.07375 0.196167590900 0.057772224 0.58 -0.18931001000 893 59 2 0.06 -1.67E-04

0.075 0.164866326350 0.048553863 0.59 -0.21074989600 893 60 2 0.05 -1.62E-04

0.07625 0.133565061800 0.039335502 0.6 -0.05536996800 893 61 2 0.04 -1.56E-04

0.0775 0.102263797250 0.030117141 0.61 0.13720000500 893 62 2 0.03 -1.49E-04

0.07875 0.070962532700 0.02089878 0.62 0.22834998780 893 63 2 0.02 -1.42E-04
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Marija Smilović Zulim, Jure Radnić 
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UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

Osnovni podaci o analiziranim zidovima 
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Bez otvora S otvorima

(i) Nearmirani zidovi

(ii) Omeđeni zidovi

  q =   0 kN/m
1

  q = 20 kN/m
2

  q = 40 kN/m
3

  q = 60 kN/m
4

F

F

Bez otvora S otvorima

(iii) Opterećenje zidova

q

q

i

i
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q

q

i

i
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q

q

i

i
F

F

F F

SLIKA 5.3

0.08 0.516337413475 -0.006832088 0.31 -0.08382000000 893 32 3 0.16 -2.04E-07

0.0825 0.518739907400 -0.005951692 0.32 0.13449000280 893 33 4 0.08 -2.24E-07

0.085 0.520449927475 -0.004190896 0.33 0.31773012400 893 34 3 -0.03 -2.45E-07

0.0875 0.522159947550 -0.002430102 0.34 0.39694993000 893 35 3 -0.09 -2.67E-07

0.09 0.523869967625 -0.000669308 0.35 0.40656002000 893 36 3 -0.12 -2.90E-07

0.0925 0.525579987700 0.001096636 0.36 0.33089011800 893 37 3 0 -3.14E-07

0.095 0.527290007775 0.002858974 0.37 0.16869999280 893 38 3 0.09 -3.38E-07

0.0975 0.529000027850 0.004620798 0.38 0.03028000040 893 39 3 0.03 -3.62E-07

0.1 0.530710047925 0.006383138 0.39 -0.00132003800 893 40 3 0 -3.87E-07

0.1025 0.532420068000 0.008144962 0.4 0.04566000520 893 41 3 -0.02 -4.13E-07

0.105 0.524115064925 0.006348128 0.41 0.13631999660 893 42 3 -0.06 -4.39E-07

0.1075 0.515810061850 0.004551294 0.42 0.23375000240 893 43 3 -0.03 -4.66E-07

0.11 0.507505058775 0.00275446 0.43 0.21415999840 893 44 3 0.09 -4.93E-07

0.1125 0.499200055700 0.000957626 0.44 0.00811999900 893 45 3 0.05 -5.20E-07

0.115 0.490895052625 -0.00083921 0.45 -0.30127956000 893 46 3 -0.08 -5.48E-07

0.1175 0.482590049550 -0.002636044 0.46 -0.54966108000 893 47 3 -0.11 -5.75E-07

0.12 0.474285046475 -0.004432878 0.47 -0.60942979460 893 48 3 -0.13 -6.03E-07

0.1225 0.465980043400 -0.006229712 0.48 -0.49797967460 893 49 3 -0.03 -6.31E-07

0.125 0.440078802975 -0.00745506 0.49 -0.37271960000 893 50 3 0.08 -6.58E-07

0.1275 0.414177562550 -0.00867526 0.5 -0.35218878000 893 51 3 0.14 -6.85E-07

0.13 0.388276322125 -0.009900608 0.51 -0.38921944000 893 52 3 0.13 -7.12E-07

0.1325 0.362375081700 -0.011120808 0.52 -0.33991042000 893 53 3 0.05 -7.37E-07

0.135 0.336473841275 -0.012346156 0.53 -0.14480997200 893 54 3 -0.05 -7.62E-07

0.1375 0.310572600850 -0.013566356 0.54 0.11574000220 893 55 3 -0.09 -7.85E-07

0.14 0.284671360425 -0.014791704 0.55 0.27747010800 893 56 3 -0.07 -8.08E-07

0.1425 0.258770120000 -0.016011904 0.56 0.22073999540 893 57 3 -0.06 -8.28E-07

0.145 0.227468855450 -0.010466946 0.57 0.00281000200 893 58 3 -0.04 -8.47E-07

0.1475 0.196167590900 -0.004921988 0.58 -0.18931001000 893 59 3 0.07 -8.64E-07

0.15 0.164866326350 0.000625546 0.59 -0.21074989600 893 60 3 0.11 -8.79E-07

0.1525 0.133565061800 0.006173078 0.6 -0.05536996800 893 61 3 0.04 -8.91E-07

0.155 0.102263797250 0.01171958 0.61 0.13720000500 893 62 3 0.01 -9.00E-07

0.1575 0.070962532700 0.017265568 0.62 0.22834998780 893 63 3 0.09 -9.07E-07

..
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 Neki rezultati statičke analize 

Horizontalni pomak vrha nearmiranog zidanog zida bez otvora 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha nearmiranog zidanog zida s otvorima 
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Horizontalni pomak vrha omeđenog zidanog zida bez otvora 
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Vertikalno naprezanje 

u ziđu  nearmiranog 

zidanog  zida  

bez otvora 
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Vertikalno naprezanje 
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Vertikalno naprezanje 

armature omeđenog 

zidanog  zida  

bez otvora 

Dobro ziđe Loše ziđe 

 Neki rezultati statičke analize 

UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

Vertikalno naprezanje 

armature omeđenog 

zidanog zida s 

otvorima 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 20 

Nearmirani zidani zidovi 

Odnos granične nosive sile Fu i intenziteta vertikalnog opterećenja q 

Omeđeni zidani zidovi  
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Potres „Ston” Harmonijsko ubrzanje podloge 

Loše 

ziđe 

Horizontalni pomak vrha nearmiranog zidanog zida bez otvora 

1.09E-06 -3.65E-04 0.00756 1.09E-03 893 7 9 -0.01 2.14E-06 -6.50E-04 0.01022 2.14E-03 893 7 10

1.07E-06 -3.65E-04 0.00864 1.07E-03 893 8 9 -0.02 2.11E-06 -6.50E-04 0.01168 2.11E-03 893 8 10

1.06E-06 -3.65E-04 0.00972 1.06E-03 893 9 9 0.03 2.07E-06 -6.50E-04 0.01314 2.07E-03 893 9 10

1.04E-06 -3.65E-04 0.0108 1.04E-03 893 10 9 0.04 2.02E-06 -6.50E-04 0.0146 2.02E-03 893 10 10

1.01E-06 -3.65E-04 0.01188 1.01E-03 893 11 9 -0.01 1.96E-06 -6.50E-04 0.01606 1.96E-03 893 11 10

9.83E-07 -3.65E-04 0.01296 9.83E-04 893 12 9 -0.02 1.88E-06 -6.50E-04 0.01752 1.88E-03 893 12 10

9.46E-07 -3.65E-04 0.01404 9.46E-04 893 13 9 0.03 1.79E-06 -6.50E-04 0.01898 1.79E-03 893 13 10

9.01E-07 -3.65E-04 0.01512 9.01E-04 893 14 9 0.05 1.68E-06 -6.50E-04 0.02044 1.68E-03 893 14 10

8.49E-07 -3.65E-04 0.0162 8.49E-04 893 15 9 0.01 1.56E-06 -6.50E-04 0.0219 1.56E-03 893 15 10

7.89E-07 -3.65E-04 0.01728 7.89E-04 893 16 9 -0.07 1.41E-06 -6.50E-04 0.02336 1.41E-03 893 16 10

7.21E-07 -3.65E-04 0.01836 7.21E-04 893 17 9 -0.08 1.25E-06 -6.50E-04 0.02482 1.25E-03 893 17 10

6.43E-07 -3.65E-04 0.01944 6.43E-04 893 18 9 0.02 1.07E-06 -6.50E-04 0.02628 1.07E-03 893 18 10

5.56E-07 -3.65E-04 0.02052 5.56E-04 893 19 9 0.05 8.85E-07 -6.50E-04 0.02774 8.85E-04 893 19 10

4.59E-07 -3.65E-04 0.0216 4.59E-04 893 20 9 0.03 6.87E-07 -6.50E-04 0.0292 6.87E-04 893 20 10

3.52E-07 -3.65E-04 0.02268 3.52E-04 893 21 9 -0.01 4.82E-07 -6.50E-04 0.03066 4.82E-04 893 21 10

2.37E-07 -3.65E-04 0.02376 2.37E-04 893 22 9 -0.02 2.74E-07 -6.50E-04 0.03212 2.74E-04 893 22 10

1.15E-07 -3.65E-04 0.02484 1.15E-04 893 23 9 0.01 6.37E-08 -6.50E-04 0.03358 6.37E-05 893 23 10

-1.35E-08 -3.65E-04 0.02592 -1.35E-05 893 24 9 0.05 -1.43E-07 -6.50E-04 0.03504 -1.43E-04 893 24 10

-1.47E-07 -3.65E-04 0.027 -1.47E-04 893 25 9 0.04 -3.44E-07 -6.50E-04 0.0365 -3.44E-04 893 25 10

-2.83E-07 -3.65E-04 0.02808 -2.83E-04 893 26 9 0 -5.35E-07 -6.50E-04 0.03796 -5.35E-04 893 26 10

-4.21E-07 -3.64E-04 0.02916 -4.21E-04 893 27 9 -0.03 -7.11E-07 -6.49E-04 0.03942 -7.11E-04 893 27 10

-5.59E-07 -3.64E-04 0.03024 -5.59E-04 893 28 9 -0.1 -8.69E-07 -6.49E-04 0.04088 -8.69E-04 893 28 10

-6.96E-07 -3.64E-04 0.03132 -6.96E-04 893 29 9 -0.16 -1.01E-06 -6.49E-04 0.04234 -1.01E-03 893 29 10

-8.30E-07 -3.64E-04 0.0324 -8.30E-04 893 30 9 -0.04 -1.12E-06 -6.49E-04 0.0438 -1.12E-03 893 30 10

-9.58E-07 -3.64E-04 0.03348 -9.58E-04 893 31 9 0.14 -1.20E-06 -6.49E-04 0.04526 -1.20E-03 893 31 10

-1.08E-06 -3.64E-04 0.03456 -1.08E-03 893 32 9 0.16 -1.25E-06 -6.49E-04 0.04672 -1.25E-03 893 32 10

-1.19E-06 -3.64E-04 0.03564 -1.19E-03 893 33 9 0.08 -1.27E-06 -6.49E-04 0.04818 -1.27E-03 893 33 10

-1.29E-06 -3.64E-04 0.03672 -1.29E-03 893 34 9 -0.03 -1.26E-06 -6.49E-04 0.04964 -1.26E-03 893 34 10

-1.38E-06 -3.64E-04 0.0378 -1.38E-03 893 35 9 -0.09 -1.20E-06 -6.49E-04 0.0511 -1.20E-03 893 35 10

-1.46E-06 -3.64E-04 0.03888 -1.46E-03 893 36 9 -0.12 -1.11E-06 -6.49E-04 0.05256 -1.11E-03 893 36 10

-1.52E-06 -3.64E-04 0.03996 -1.52E-03 893 37 9 0 -9.72E-07 -6.49E-04 0.05402 -9.72E-04 893 37 10
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q= 0 kN/m 

q= 20 kN/m 
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q
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..
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-1.46E-06 -3.64E-04 0.03888 -1.46E-03 893 36 9 -0.12 -1.11E-06 -6.49E-04 0.05256 -1.11E-03 893 36 10 -0.12 7.09E-07

-1.52E-06 -3.64E-04 0.03996 -1.52E-03 893 37 9 0 -9.72E-07 -6.49E-04 0.05402 -9.72E-04 893 37 10 0 1.15E-06

-1.56E-06 -3.64E-04 0.04104 -1.56E-03 893 38 9 0.09 -7.96E-07 -6.49E-04 0.05548 -7.96E-04 893 38 10 0.09 1.64E-06

-1.59E-06 -3.64E-04 0.04212 -1.59E-03 893 39 9 0.03 -5.79E-07 -6.49E-04 0.05694 -5.79E-04 893 39 10 0.03 2.18E-06

-1.59E-06 -3.64E-04 0.0432 -1.59E-03 893 40 9 0 -3.20E-07 -6.49E-04 0.0584 -3.20E-04 893 40 10 0 2.77E-06

-1.58E-06 -3.64E-04 0.04428 -1.58E-03 893 41 9 -0.02 -2.10E-08 -6.50E-04 0.05986 -2.10E-05 893 41 10 -0.02 3.41E-06

-1.55E-06 -3.64E-04 0.04536 -1.55E-03 893 42 9 -0.06 3.19E-07 -6.50E-04 0.06132 3.19E-04 893 42 10 -0.06 4.07E-06

-1.49E-06 -3.64E-04 0.04644 -1.49E-03 893 43 9 -0.03 6.98E-07 -6.50E-04 0.06278 6.98E-04 893 43 10 -0.03 4.77E-06

-1.42E-06 -3.64E-04 0.04752 -1.42E-03 893 44 9 0.09 1.11E-06 -6.50E-04 0.06424 1.11E-03 893 44 10 0.09 5.48E-06

-1.32E-06 -3.64E-04 0.0486 -1.32E-03 893 45 9 0.05 1.56E-06 -6.50E-04 0.0657 1.56E-03 893 45 10 0.05 6.22E-06

-1.21E-06 -3.64E-04 0.04968 -1.21E-03 893 46 9 -0.08 2.04E-06 -6.50E-04 0.06716 2.04E-03 893 46 10 -0.08 6.95E-06

-1.07E-06 -3.64E-04 0.05076 -1.07E-03 893 47 9 -0.11 2.54E-06 -6.50E-04 0.06862 2.54E-03 893 47 10 -0.11 7.70E-06

-9.15E-07 -3.64E-04 0.05184 -9.15E-04 893 48 9 -0.13 3.07E-06 -6.50E-04 0.07008 3.07E-03 893 48 10 -0.13 8.43E-06

-7.39E-07 -3.64E-04 0.05292 -7.39E-04 893 49 9 -0.03 3.61E-06 -6.51E-04 0.07154 3.61E-03 893 49 10 -0.03 9.16E-06

-5.44E-07 -3.64E-04 0.054 -5.44E-04 893 50 9 0.08 4.17E-06 -6.51E-04 0.073 4.17E-03 893 50 10 0.08 9.86E-06

-3.29E-07 -3.64E-04 0.05508 -3.29E-04 893 51 9 0.14 4.75E-06 -6.51E-04 0.07446 4.75E-03 893 51 10 0.14 1.05E-05

-9.63E-08 -3.65E-04 0.05616 -9.63E-05 893 52 9 0.13 5.32E-06 -6.51E-04 0.07592 5.32E-03 893 52 10 0.13 1.12E-05

1.55E-07 -3.65E-04 0.05724 1.55E-04 893 53 9 0.05 5.91E-06 -6.51E-04 0.07738 5.91E-03 893 53 10 0.05 1.18E-05

4.23E-07 -3.65E-04 0.05832 4.23E-04 893 54 9 -0.05 6.49E-06 -6.51E-04 0.07884 6.49E-03 893 54 10 -0.05 1.23E-05

7.09E-07 -3.65E-04 0.0594 7.09E-04 893 55 9 -0.09 7.08E-06 -6.52E-04 0.0803 7.08E-03 893 55 9 -0.09 1.28E-05

1.01E-06 -3.65E-04 0.06048 1.01E-03 893 56 9 -0.07 7.66E-06 -6.52E-04 0.08176 7.66E-03 893 56 9 -0.07 1.33E-05

1.33E-06 -3.65E-04 0.06156 1.33E-03 893 57 9 -0.06 8.23E-06 -6.52E-04 0.08322 8.23E-03 893 57 9 -0.06 1.37E-05

1.66E-06 -3.65E-04 0.06264 1.66E-03 893 58 9 -0.04 8.78E-06 -6.52E-04 0.08468 8.78E-03 893 58 9 -0.04 1.40E-05

2.01E-06 -3.65E-04 0.06372 2.01E-03 893 59 9 0.07 9.32E-06 -6.52E-04 0.08614 9.32E-03 893 59 9 0.07 1.43E-05

2.37E-06 -3.65E-04 0.0648 2.37E-03 893 60 9 0.11 9.84E-06 -6.52E-04 0.0876 9.84E-03 893 60 9 0.11 1.45E-05

2.74E-06 -3.65E-04 0.06588 2.74E-03 893 61 9 0.04 1.03E-05 -6.52E-04 0.08906 1.03E-02 893 61 9 0.04 1.46E-05

3.12E-06 -3.65E-04 0.06696 3.12E-03 893 62 9 0.01 1.08E-05 -6.53E-04 0.09052 1.08E-02 893 62 9 0.01 1.46E-05

3.51E-06 -3.65E-04 0.06804 3.51E-03 893 63 9 0.09 1.12E-05 -6.53E-04 0.09198 1.12E-02 893 63 9 0.09 1.47E-05

3.90E-06 -3.65E-04 0.06912 3.90E-03 893 64 9 0.07 1.16E-05 -6.53E-04 0.09344 1.16E-02 893 64 9 0.07 1.46E-05

4.30E-06 -3.66E-04 0.0702 4.30E-03 893 65 9 -0.12 1.20E-05 -6.53E-04 0.0949 1.20E-02 893 65 9 -0.12 1.45E-05
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 Neki rezultati dinamičke analize 

UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

Marija Smilović Zulim, Jure Radnić 
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 Neki rezultati dinamičke analize 

UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

-6.16E-06 -4.77E-04 0.008582 -6.16E-03 927 7 53 -0.01 -1.29E-06 -8.57E-04 0.011645 -1.29E-03 927 7 51

-6.20E-06 -4.78E-04 0.009808 -6.20E-03 927 8 53 -0.02 -1.30E-06 -8.57E-04 0.01331 -1.30E-03 927 8 50

-6.26E-06 -4.78E-04 0.011034 -6.26E-03 927 9 52 0.03 -1.40E-06 -8.57E-04 0.014975 -1.40E-03 927 9 51

-6.34E-06 -4.78E-04 0.01226 -6.34E-03 927 10 53 0.04 -1.61E-06 -8.57E-04 0.01664 -1.61E-03 927 10 51

-6.41E-06 -4.77E-04 0.013486 -6.41E-03 927 11 52 -0.01 -1.85E-06 -8.57E-04 0.018305 -1.85E-03 927 11 48

-6.45E-06 -4.77E-04 0.014712 -6.45E-03 927 12 52 -0.02 -1.98E-06 -8.57E-04 0.01997 -1.98E-03 927 12 51

-6.47E-06 -4.77E-04 0.015938 -6.47E-03 927 13 52 0.03 -1.94E-06 -8.57E-04 0.021635 -1.94E-03 927 13 48

-6.51E-06 -4.77E-04 0.017164 -6.51E-03 927 14 53 0.05 -1.81E-06 -8.57E-04 0.0233 -1.81E-03 927 14 50

-6.58E-06 -4.77E-04 0.01839 -6.58E-03 927 15 52 0.01 -1.71E-06 -8.58E-04 0.024965 -1.71E-03 927 15 47

-6.69E-06 -4.77E-04 0.019616 -6.69E-03 927 16 53 -0.07 -1.71E-06 -8.58E-04 0.02663 -1.71E-03 927 16 51

-6.83E-06 -4.77E-04 0.020842 -6.83E-03 927 17 52 -0.08 -1.84E-06 -8.58E-04 0.028295 -1.84E-03 927 17 48

-6.97E-06 -4.77E-04 0.022068 -6.97E-03 927 18 53 0.02 -2.07E-06 -8.58E-04 0.02996 -2.07E-03 927 18 50

-7.11E-06 -4.77E-04 0.023294 -7.11E-03 927 19 52 0.05 -2.34E-06 -8.58E-04 0.031625 -2.34E-03 927 19 49

-7.25E-06 -4.77E-04 0.02452 -7.25E-03 927 20 52 0.03 -2.63E-06 -8.58E-04 0.03329 -2.63E-03 927 20 50

-7.37E-06 -4.77E-04 0.025746 -7.37E-03 927 21 52 -0.01 -2.91E-06 -8.58E-04 0.034955 -2.91E-03 927 21 49

-7.48E-06 -4.77E-04 0.026972 -7.48E-03 927 22 52 -0.02 -3.17E-06 -8.58E-04 0.03662 -3.17E-03 927 22 49

-7.60E-06 -4.77E-04 0.028198 -7.60E-03 927 23 45 0.01 -3.44E-06 -8.58E-04 0.038285 -3.44E-03 927 23 50

-7.73E-06 -4.77E-04 0.029424 -7.73E-03 927 24 52 0.05 -3.76E-06 -8.58E-04 0.03995 -3.76E-03 927 24 49

-7.88E-06 -4.77E-04 0.03065 -7.88E-03 927 25 45 0.04 -4.18E-06 -8.59E-04 0.041615 -4.18E-03 927 25 49

-8.05E-06 -4.77E-04 0.031876 -8.05E-03 927 26 52 0 -4.68E-06 -8.58E-04 0.04328 -4.68E-03 927 26 49

-8.21E-06 -4.77E-04 0.033102 -8.21E-03 927 27 45 -0.03 -5.27E-06 -8.58E-04 0.044945 -5.27E-03 927 27 50

-8.35E-06 -4.77E-04 0.034328 -8.35E-03 927 28 52 -0.1 -5.90E-06 -8.58E-04 0.04661 -5.90E-03 927 28 50

-8.47E-06 -4.77E-04 0.035554 -8.47E-03 927 29 45 -0.16 -6.54E-06 -8.58E-04 0.048275 -6.54E-03 927 29 50

-8.57E-06 -4.77E-04 0.03678 -8.57E-03 927 30 52 -0.04 -7.12E-06 -8.57E-04 0.04994 -7.12E-03 927 30 49

-8.65E-06 -4.77E-04 0.038006 -8.65E-03 927 31 45 0.14 -7.65E-06 -8.57E-04 0.051605 -7.65E-03 927 31 50

-8.71E-06 -4.77E-04 0.039232 -8.71E-03 927 32 52 0.16 -8.15E-06 -8.57E-04 0.05327 -8.15E-03 927 32 49

-8.77E-06 -4.77E-04 0.040458 -8.77E-03 927 33 45 0.08 -8.64E-06 -8.56E-04 0.054935 -8.64E-03 927 33 50

-8.81E-06 -4.77E-04 0.041684 -8.81E-03 927 34 52 -0.03 -9.11E-06 -8.56E-04 0.0566 -9.11E-03 927 34 48

-8.83E-06 -4.77E-04 0.04291 -8.83E-03 927 35 45 -0.09 -9.56E-06 -8.56E-04 0.058265 -9.56E-03 927 35 50

-8.82E-06 -4.77E-04 0.044136 -8.82E-03 927 36 53 -0.12 -9.96E-06 -8.56E-04 0.05993 -9.96E-03 927 36 48
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-8.82E-06 -4.77E-04 0.044136 -8.82E-03 927 36 53 -0.12 -9.96E-06 -8.56E-04 0.05993 -9.96E-03 927 36 48

-8.79E-06 -4.77E-04 0.045362 -8.79E-03 927 37 45 0 -1.03E-05 -8.55E-04 0.061595 -1.03E-02 927 37 50

-8.72E-06 -4.77E-04 0.046588 -8.72E-03 927 38 53 0.09 -1.05E-05 -8.55E-04 0.06326 -1.05E-02 927 38 48

-8.63E-06 -4.77E-04 0.047814 -8.63E-03 927 39 46 0.03 -1.06E-05 -8.55E-04 0.064925 -1.06E-02 927 39 49

-8.51E-06 -4.77E-04 0.04904 -8.51E-03 927 40 53 0 -1.06E-05 -8.55E-04 0.06659 -1.06E-02 927 40 48

-8.36E-06 -4.77E-04 0.050266 -8.36E-03 927 41 46 -0.02 -1.05E-05 -8.55E-04 0.068255 -1.05E-02 927 41 49

-8.17E-06 -4.77E-04 0.051492 -8.17E-03 927 42 53 -0.06 -1.04E-05 -8.55E-04 0.06992 -1.04E-02 927 42 48

-7.95E-06 -4.77E-04 0.052718 -7.95E-03 927 43 45 -0.03 -1.01E-05 -8.55E-04 0.071585 -1.01E-02 927 43 49

-7.71E-06 -4.77E-04 0.053944 -7.71E-03 927 44 53 0.09 -9.73E-06 -8.55E-04 0.07325 -9.73E-03 927 44 48

-7.43E-06 -4.77E-04 0.05517 -7.43E-03 927 45 45 0.05 -9.30E-06 -8.55E-04 0.074915 -9.30E-03 927 45 50

-7.13E-06 -4.77E-04 0.056396 -7.13E-03 927 46 53 -0.08 -8.81E-06 -8.55E-04 0.07658 -8.81E-03 927 46 49

-6.81E-06 -4.77E-04 0.057622 -6.81E-03 927 47 45 -0.11 -8.28E-06 -8.56E-04 0.078245 -8.28E-03 927 47 49

-6.46E-06 -4.77E-04 0.058848 -6.46E-03 927 48 53 -0.13 -7.72E-06 -8.56E-04 0.07991 -7.72E-03 927 48 48

-6.09E-06 -4.77E-04 0.060074 -6.09E-03 927 49 45 -0.03 -7.15E-06 -8.57E-04 0.081575 -7.15E-03 927 49 50

-5.69E-06 -4.77E-04 0.0613 -5.69E-03 927 50 51 0.08 -6.58E-06 -8.57E-04 0.08324 -6.58E-03 927 50 48

-5.27E-06 -4.77E-04 0.062526 -5.27E-03 927 51 45 0.14 -6.01E-06 -8.57E-04 0.084905 -6.01E-03 927 51 49

-4.83E-06 -4.77E-04 0.063752 -4.83E-03 927 52 51 0.13 -5.44E-06 -8.58E-04 0.08657 -5.44E-03 927 52 48

-4.38E-06 -4.78E-04 0.064978 -4.38E-03 927 53 45 0.05 -4.88E-06 -8.58E-04 0.088235 -4.88E-03 927 53 50

-3.91E-06 -4.78E-04 0.066204 -3.91E-03 927 54 51 -0.05 -4.33E-06 -8.58E-04 0.0899 -4.33E-03 927 54 49

-3.44E-06 -4.78E-04 0.06743 -3.44E-03 927 55 45 -0.09 -3.82E-06 -8.59E-04 0.091565 -3.82E-03 927 55 49

-2.97E-06 -4.78E-04 0.068656 -2.97E-03 927 56 51 -0.07 -3.38E-06 -8.59E-04 0.09323 -3.38E-03 927 56 49

-2.50E-06 -4.78E-04 0.069882 -2.50E-03 927 57 45 -0.06 -3.01E-06 -8.59E-04 0.094895 -3.01E-03 927 57 50

-2.03E-06 -4.78E-04 0.071108 -2.03E-03 927 58 51 -0.04 -2.73E-06 -8.59E-04 0.09656 -2.73E-03 927 58 49

-1.56E-06 -4.78E-04 0.072334 -1.56E-03 927 59 45 0.07 -2.53E-06 -8.59E-04 0.098225 -2.53E-03 927 59 49

-1.09E-06 -4.79E-04 0.07356 -1.09E-03 927 60 51 0.11 -2.40E-06 -8.59E-04 0.09989 -2.40E-03 927 60 49

-6.20E-07 -4.79E-04 0.074786 -6.20E-04 927 61 45 0.04 -2.33E-06 -8.58E-04 0.101555 -2.33E-03 927 61 49

-1.59E-07 -4.79E-04 0.076012 -1.59E-04 927 62 50 0.01 -2.31E-06 -8.58E-04 0.10322 -2.31E-03 927 62 49

2.89E-07 -4.79E-04 0.077238 2.89E-04 927 63 45 0.09 -2.33E-06 -8.58E-04 0.104885 -2.33E-03 927 63 49

7.21E-07 -4.79E-04 0.078464 7.21E-04 927 64 50 0.07 -2.40E-06 -8.58E-04 0.10655 -2.40E-03 927 64 49

1.13E-06 -4.79E-04 0.07969 1.13E-03 927 65 45 -0.12 -2.51E-06 -8.58E-04 0.108215 -2.51E-03 927 65 49
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Potres „Ston” Harmonijsko ubrzanje podloge 

Loše 

ziđe 

Horizontalni pomak vrha nearmiranog zidanog zida s otvorima 

Dobro 

ziđe 

Marija Smilović Zulim, Jure Radnić 
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 Neki rezultati dinamičke analize 

UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

-1.56E-03 893 2 4 0.01 -1.09E-05 -2.01E-04 0.001556 -1.09E-02 893 2 3 0.01 -2.02E-05 -3.51E-04

-1.56E-03 893 3 3 0 -1.09E-05 -2.01E-04 0.002334 -1.09E-02 893 3 3 0 -2.02E-05 -3.51E-04

-1.56E-03 893 4 3 -0.01 -1.09E-05 -2.01E-04 0.003112 -1.09E-02 893 4 3 -0.01 -2.02E-05 -3.51E-04

-1.56E-03 893 5 3 -0.01 -1.09E-05 -2.01E-04 0.00389 -1.09E-02 893 5 3 -0.01 -2.02E-05 -3.51E-04

-1.56E-03 893 6 3 0.01 -1.09E-05 -2.01E-04 0.004668 -1.09E-02 893 6 3 0.01 -2.02E-05 -3.51E-04

-1.56E-03 893 7 3 -0.01 -1.09E-05 -2.01E-04 0.005446 -1.09E-02 893 7 3 -0.01 -2.02E-05 -3.51E-04

-1.56E-03 893 8 3 -0.02 -1.09E-05 -2.01E-04 0.006224 -1.09E-02 893 8 3 -0.02 -2.02E-05 -3.51E-04

-1.56E-03 893 9 3 0.03 -1.09E-05 -2.01E-04 0.007002 -1.09E-02 893 9 3 0.03 -2.03E-05 -3.51E-04

-1.56E-03 893 10 3 0.04 -1.09E-05 -2.01E-04 0.00778 -1.09E-02 893 10 3 0.04 -2.03E-05 -3.51E-04

-1.57E-03 893 11 3 -0.01 -1.09E-05 -2.01E-04 0.008558 -1.09E-02 893 11 3 -0.01 -2.03E-05 -3.51E-04

-1.57E-03 893 12 3 -0.02 -1.09E-05 -2.01E-04 0.009336 -1.09E-02 893 12 3 -0.02 -2.03E-05 -3.51E-04

-1.57E-03 893 13 3 0.03 -1.10E-05 -2.01E-04 0.010114 -1.10E-02 893 13 3 0.03 -2.04E-05 -3.51E-04

-1.57E-03 893 14 3 0.05 -1.10E-05 -2.01E-04 0.010892 -1.10E-02 893 14 3 0.05 -2.04E-05 -3.51E-04

-1.57E-03 893 15 3 0.01 -1.10E-05 -2.01E-04 0.01167 -1.10E-02 893 15 3 0.01 -2.04E-05 -3.51E-04

-1.57E-03 893 16 3 -0.07 -1.10E-05 -2.01E-04 0.012448 -1.10E-02 893 16 3 -0.07 -2.05E-05 -3.51E-04

-1.57E-03 893 17 3 -0.08 -1.10E-05 -2.01E-04 0.013226 -1.10E-02 893 17 3 -0.08 -2.06E-05 -3.51E-04

-1.58E-03 893 18 3 0.02 -1.11E-05 -2.01E-04 0.014004 -1.11E-02 893 18 3 0.02 -2.06E-05 -3.51E-04

-1.58E-03 893 19 3 0.05 -1.11E-05 -2.01E-04 0.014782 -1.11E-02 893 19 3 0.05 -2.07E-05 -3.51E-04

-1.58E-03 893 20 3 0.03 -1.11E-05 -2.01E-04 0.01556 -1.11E-02 893 20 3 0.03 -2.08E-05 -3.50E-04

-1.59E-03 893 21 3 -0.01 -1.12E-05 -2.01E-04 0.016338 -1.12E-02 893 21 3 -0.01 -2.09E-05 -3.50E-04

-1.59E-03 893 22 3 -0.02 -1.12E-05 -2.01E-04 0.017116 -1.12E-02 893 22 3 -0.02 -2.10E-05 -3.50E-04

-1.60E-03 893 23 3 0.01 -1.13E-05 -2.01E-04 0.017894 -1.13E-02 893 23 3 0.01 -2.11E-05 -3.50E-04

-1.60E-03 893 24 3 0.05 -1.13E-05 -2.01E-04 0.018672 -1.13E-02 893 24 3 0.05 -2.12E-05 -3.50E-04

-1.61E-03 893 25 3 0.04 -1.14E-05 -2.01E-04 0.01945 -1.14E-02 893 25 3 0.04 -2.13E-05 -3.50E-04

-1.61E-03 893 26 3 0 -1.14E-05 -2.01E-04 0.020228 -1.14E-02 893 26 3 0 -2.14E-05 -3.50E-04

-1.62E-03 893 27 3 -0.03 -1.15E-05 -2.01E-04 0.021006 -1.15E-02 893 27 3 -0.03 -2.16E-05 -3.50E-04

-1.63E-03 893 28 3 -0.1 -1.16E-05 -2.01E-04 0.021784 -1.16E-02 893 28 3 -0.1 -2.17E-05 -3.50E-04

-1.64E-03 893 29 3 -0.16 -1.16E-05 -2.01E-04 0.022562 -1.16E-02 893 29 3 -0.16 -2.18E-05 -3.50E-04

-1.65E-03 893 30 3 -0.04 -1.17E-05 -2.01E-04 0.02334 -1.17E-02 893 30 3 -0.04 -2.20E-05 -3.50E-04

-1.66E-03 893 31 3 0.14 -1.18E-05 -2.01E-04 0.024118 -1.18E-02 893 31 3 0.14 -2.21E-05 -3.50E-04

-1.67E-03 893 32 3 0.16 -1.19E-05 -2.01E-04 0.024896 -1.19E-02 893 32 3 0.16 -2.22E-05 -3.50E-04

-1.68E-03 893 33 3 0.08 -1.19E-05 -2.01E-04 0.025674 -1.19E-02 893 33 3 0.08 -2.23E-05 -3.50E-04

-1.69E-03 893 34 3 -0.03 -1.20E-05 -2.01E-04 0.026452 -1.20E-02 893 34 3 -0.03 -2.24E-05 -3.50E-04
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0.01224 -1.69E-03 893 34 3 -0.03 -1.20E-05 -2.01E-04 0.026452 -1.20E-02 893 34 3 -0.03 -2.24E-05 -3.50E-04

0.0126 -1.70E-03 893 35 3 -0.09 -1.21E-05 -2.01E-04 0.02723 -1.21E-02 893 35 3 -0.09 -2.25E-05 -3.50E-04

0.01296 -1.71E-03 893 36 3 -0.12 -1.22E-05 -2.01E-04 0.028008 -1.22E-02 893 36 3 -0.12 -2.26E-05 -3.50E-04

0.01332 -1.72E-03 893 37 3 0 -1.23E-05 -2.01E-04 0.028786 -1.23E-02 893 37 3 0 -2.27E-05 -3.50E-04

0.01368 -1.73E-03 893 38 3 0.09 -1.23E-05 -2.01E-04 0.029564 -1.23E-02 893 38 3 0.09 -2.27E-05 -3.50E-04

0.01404 -1.74E-03 893 39 3 0.03 -1.24E-05 -2.01E-04 0.030342 -1.24E-02 893 39 3 0.03 -2.28E-05 -3.50E-04

0.0144 -1.75E-03 893 40 3 0 -1.25E-05 -2.01E-04 0.03112 -1.25E-02 893 40 3 0 -2.28E-05 -3.50E-04

0.01476 -1.77E-03 893 41 3 -0.02 -1.25E-05 -2.01E-04 0.031898 -1.25E-02 893 41 3 -0.02 -2.28E-05 -3.50E-04

0.01512 -1.78E-03 893 42 3 -0.06 -1.26E-05 -2.01E-04 0.032676 -1.26E-02 893 42 3 -0.06 -2.28E-05 -3.50E-04

0.01548 -1.79E-03 893 43 3 -0.03 -1.26E-05 -2.01E-04 0.033454 -1.26E-02 893 43 3 -0.03 -2.28E-05 -3.50E-04

0.01584 -1.80E-03 893 44 3 0.09 -1.27E-05 -2.01E-04 0.034232 -1.27E-02 893 44 3 0.09 -2.28E-05 -3.50E-04

0.0162 -1.82E-03 893 45 3 0.05 -1.27E-05 -2.01E-04 0.03501 -1.27E-02 893 45 3 0.05 -2.27E-05 -3.50E-04

0.01656 -1.83E-03 893 46 3 -0.08 -1.27E-05 -2.01E-04 0.035788 -1.27E-02 893 46 3 -0.08 -2.26E-05 -3.50E-04

0.01692 -1.84E-03 893 47 3 -0.11 -1.28E-05 -2.01E-04 0.036566 -1.28E-02 893 47 3 -0.11 -2.25E-05 -3.50E-04

0.01728 -1.85E-03 893 48 3 -0.13 -1.28E-05 -2.01E-04 0.037344 -1.28E-02 893 48 3 -0.13 -2.24E-05 -3.50E-04

0.01764 -1.87E-03 893 49 3 -0.03 -1.28E-05 -2.01E-04 0.038122 -1.28E-02 893 49 3 -0.03 -2.22E-05 -3.50E-04

0.018 -1.88E-03 893 50 3 0.08 -1.28E-05 -2.01E-04 0.0389 -1.28E-02 893 50 3 0.08 -2.21E-05 -3.50E-04

0.01836 -1.89E-03 893 51 3 0.14 -1.27E-05 -2.01E-04 0.039678 -1.27E-02 893 51 3 0.14 -2.19E-05 -3.50E-04

0.01872 -1.91E-03 893 52 3 0.13 -1.27E-05 -2.01E-04 0.040456 -1.27E-02 893 52 3 0.13 -2.17E-05 -3.50E-04

0.01908 -1.92E-03 893 53 3 0.05 -1.27E-05 -2.01E-04 0.041234 -1.27E-02 893 53 3 0.05 -2.15E-05 -3.50E-04

0.01944 -1.93E-03 893 54 3 -0.05 -1.26E-05 -2.01E-04 0.042012 -1.26E-02 893 54 3 -0.05 -2.12E-05 -3.50E-04

0.0198 -1.95E-03 893 55 3 -0.09 -1.26E-05 -2.01E-04 0.04279 -1.26E-02 893 55 3 -0.09 -2.10E-05 -3.50E-04

0.02016 -1.96E-03 893 56 3 -0.07 -1.25E-05 -2.01E-04 0.043568 -1.25E-02 893 56 3 -0.07 -2.07E-05 -3.50E-04

0.02052 -1.97E-03 893 57 3 -0.06 -1.24E-05 -2.01E-04 0.044346 -1.24E-02 893 57 3 -0.06 -2.04E-05 -3.50E-04

0.02088 -1.99E-03 893 58 3 -0.04 -1.23E-05 -2.01E-04 0.045124 -1.23E-02 893 58 3 -0.04 -2.01E-05 -3.51E-04

0.02124 -2.00E-03 893 59 3 0.07 -1.22E-05 -2.01E-04 0.045902 -1.22E-02 893 59 3 0.07 -1.98E-05 -3.51E-04

0.0216 -2.01E-03 893 60 3 0.11 -1.21E-05 -2.01E-04 0.04668 -1.21E-02 893 60 3 0.11 -1.95E-05 -3.51E-04

0.02196 -2.03E-03 893 61 3 0.04 -1.20E-05 -2.01E-04 0.047458 -1.20E-02 893 61 3 0.04 -1.91E-05 -3.51E-04

0.02232 -2.04E-03 893 62 3 0.01 -1.18E-05 -2.01E-04 0.048236 -1.18E-02 893 62 3 0.01 -1.88E-05 -3.51E-04

0.02268 -2.05E-03 893 63 3 0.09 -1.17E-05 -2.01E-04 0.049014 -1.17E-02 893 63 3 0.09 -1.84E-05 -3.51E-04

0.02304 -2.06E-03 893 64 3 0.07 -1.15E-05 -2.01E-04 0.049792 -1.15E-02 893 64 3 0.07 -1.80E-05 -3.51E-04

0.0234 -2.07E-03 893 65 3 -0.12 -1.14E-05 -2.01E-04 0.05057 -1.14E-02 893 65 3 -0.12 -1.77E-05 -3.51E-04

0.02376 -2.08E-03 893 66 3 -0.14 -1.12E-05 -2.01E-04 0.051348 -1.12E-02 893 66 3 -0.14 -1.73E-05 -3.51E-04

0.02412 -2.09E-03 893 67 3 0 -1.10E-05 -2.01E-04 0.052126 -1.10E-02 893 67 3 0 -1.69E-05 -3.51E-04
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-4.25E-01 893 30 47 0 -7.48E-04 -2.10E-04 0.0438 -7.48E-01 893 30 48 0 -1.08E-03 -2.87E-04

-4.58E-01 893 31 47 0 -8.06E-04 -1.90E-04 0.04526 -8.06E-01 893 31 48 0 -1.17E-03 -2.77E-04

-4.90E-01 893 32 47 0 -8.64E-04 -1.74E-04 0.04672 -8.64E-01 893 32 47 0 -1.25E-03 -2.66E-04

-5.23E-01 893 33 47 0 -9.21E-04 -1.63E-04 0.04818 -9.21E-01 893 33 47 0 -1.33E-03 -2.51E-04

-5.55E-01 893 34 50 0 -9.77E-04 -1.56E-04 0.04964 -9.77E-01 893 34 47 0 -1.41E-03 -2.33E-04

-5.88E-01 893 35 46 0 -1.03E-03 -1.50E-04 0.0511 -1.03E+00 893 35 47 0 -1.48E-03 -2.10E-04

-6.19E-01 893 36 46 0 -1.09E-03 -1.44E-04 0.05256 -1.09E+00 893 36 47 0 -1.55E-03 -1.81E-04

-6.50E-01 893 37 46 0 -1.14E-03 -1.34E-04 0.05402 -1.14E+00 893 37 46 0 -1.62E-03 -1.50E-04

-6.80E-01 893 38 46 0 -1.20E-03 -1.22E-04 0.05548 -1.20E+00 893 38 47 0 -1.69E-03 -1.22E-04

-7.08E-01 893 39 45 0 -1.25E-03 -1.06E-04 0.05694 -1.25E+00 893 39 46 0 -1.76E-03 -1.03E-04

-7.35E-01 893 40 45 0 -1.29E-03 -8.80E-05 0.0584 -1.29E+00 893 40 46 0 -1.82E-03 -9.25E-05

-7.60E-01 893 41 45 0 -1.34E-03 -7.10E-05 0.05986 -1.34E+00 893 41 46 0 -1.87E-03 -8.74E-05

-7.83E-01 893 42 45 0 -1.38E-03 -5.72E-05 0.06132 -1.38E+00 893 42 46 0 -1.92E-03 -8.37E-05

-8.04E-01 893 43 45 0 -1.42E-03 -4.83E-05 0.06278 -1.42E+00 893 43 46 0 -1.96E-03 -7.91E-05

-8.23E-01 893 44 45 0 -1.45E-03 -4.39E-05 0.06424 -1.45E+00 893 44 46 0 -2.00E-03 -7.36E-05

-8.40E-01 893 45 45 0 -1.48E-03 -4.18E-05 0.0657 -1.48E+00 893 45 46 0 -2.03E-03 -6.91E-05

-8.55E-01 893 46 45 0 -1.50E-03 -4.02E-05 0.06716 -1.50E+00 893 46 46 0 -2.05E-03 -6.64E-05

-8.67E-01 893 47 45 0 -1.52E-03 -3.85E-05 0.06862 -1.52E+00 893 47 46 0 -2.06E-03 -6.56E-05

-8.75E-01 893 48 45 0 -1.54E-03 -3.64E-05 0.07008 -1.54E+00 893 48 47 0 -2.07E-03 -6.63E-05

-8.81E-01 893 49 44 0 -1.55E-03 -3.48E-05 0.07154 -1.55E+00 893 49 46 0 -2.06E-03 -6.79E-05

-8.84E-01 893 50 44 0 -1.55E-03 -3.48E-05 0.073 -1.55E+00 893 50 46 0 -2.06E-03 -6.91E-05

-8.85E-01 893 51 44 0 -1.55E-03 -3.59E-05 0.07446 -1.55E+00 893 51 46 0 -2.06E-03 -6.87E-05

-8.85E-01 893 52 44 0 -1.54E-03 -3.75E-05 0.07592 -1.54E+00 893 52 46 0 -2.05E-03 -6.65E-05

-8.81E-01 893 53 44 0 -1.53E-03 -3.92E-05 0.07738 -1.53E+00 893 53 46 0 -2.03E-03 -6.38E-05

-8.74E-01 893 54 44 0 -1.51E-03 -4.09E-05 0.07884 -1.51E+00 893 54 45 0 -2.01E-03 -6.21E-05

-8.61E-01 893 55 44 0 -1.49E-03 -4.27E-05 0.0803 -1.49E+00 893 55 45 0 -1.97E-03 -6.32E-05

-8.44E-01 893 56 44 0 -1.46E-03 -4.52E-05 0.08176 -1.46E+00 893 56 45 0 -1.93E-03 -6.93E-05

-8.22E-01 893 57 44 0 -1.42E-03 -4.90E-05 0.08322 -1.42E+00 893 57 45 0 -1.88E-03 -8.11E-05

-7.98E-01 893 58 44 0 -1.37E-03 -5.47E-05 0.08468 -1.37E+00 893 58 45 0 -1.82E-03 -9.71E-05

-7.70E-01 893 59 44 0 -1.32E-03 -6.23E-05 0.08614 -1.32E+00 893 59 44 0 -1.76E-03 -1.15E-04

-7.39E-01 893 60 44 0 -1.27E-03 -7.19E-05 0.0876 -1.27E+00 893 60 44 0 -1.69E-03 -1.35E-04

-7.04E-01 893 61 44 0 -1.21E-03 -8.32E-05 0.08906 -1.21E+00 893 61 44 0 -1.61E-03 -1.56E-04

-6.66E-01 893 62 44 0 -1.14E-03 -9.57E-05 0.09052 -1.14E+00 893 62 44 0 -1.53E-03 -1.79E-04
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-6.23E-01 893 63 44 0 -1.07E-03 -1.09E-04 0.09198 -1.07E+00 893 63 44 0 -1.45E-03 -2.02E-04

-5.77E-01 893 64 44 0 -9.91E-04 -1.24E-04 0.09344 -9.91E-01 893 64 44 0 -1.35E-03 -2.25E-04

-5.27E-01 893 65 44 0 -9.08E-04 -1.41E-04 0.0949 -9.08E-01 893 65 45 0 -1.25E-03 -2.48E-04

-4.73E-01 893 66 44 0 -8.18E-04 -1.60E-04 0.09636 -8.18E-01 893 66 45 0 -1.13E-03 -2.71E-04

-4.16E-01 893 67 44 0 -7.23E-04 -1.81E-04 0.09782 -7.23E-01 893 67 44 0 -1.01E-03 -2.94E-04

-3.56E-01 893 68 44 0 -6.22E-04 -2.03E-04 0.09928 -6.22E-01 893 68 45 0 -8.87E-04 -3.18E-04

-2.94E-01 893 69 44 0 -5.16E-04 -2.28E-04 0.10074 -5.16E-01 893 69 45 0 -7.54E-04 -3.44E-04

-2.28E-01 893 70 45 0 -4.05E-04 -2.53E-04 0.1022 -4.05E-01 893 70 55 0 -6.14E-04 -3.70E-04

-1.59E-01 893 71 45 0 -2.89E-04 -2.80E-04 0.10366 -2.89E-01 893 71 47 0 -4.66E-04 -3.98E-04

-8.68E-02 893 72 45 0 -1.68E-04 -3.08E-04 0.10512 -1.68E-01 893 72 47 0 -3.12E-04 -4.27E-04

-1.15E-02 893 73 55 0 -4.36E-05 -3.35E-04 0.10658 -4.36E-02 893 73 48 0 -1.50E-04 -4.56E-04

6.63E-02 893 74 49 0 8.54E-05 -3.62E-04 0.10804 8.54E-02 893 74 48 0 1.76E-05 -4.87E-04

1.46E-01 893 75 50 0 2.18E-04 -3.89E-04 0.1095 2.18E-01 893 75 48 0 1.92E-04 -5.17E-04

2.28E-01 893 76 46 0 3.55E-04 -4.17E-04 0.11096 3.55E-01 893 76 49 0 3.71E-04 -5.48E-04

3.10E-01 893 77 47 0 4.94E-04 -4.45E-04 0.11242 4.94E-01 893 77 49 0 5.54E-04 -5.77E-04

3.93E-01 893 78 49 0 6.33E-04 -4.71E-04 0.11388 6.33E-01 893 78 48 0 7.40E-04 -6.04E-04

4.77E-01 893 79 47 0 7.73E-04 -4.93E-04 0.11534 7.73E-01 893 79 47 0 9.28E-04 -6.29E-04

5.61E-01 893 80 46 0 9.14E-04 -5.11E-04 0.1168 9.14E-01 893 80 47 0 1.12E-03 -6.49E-04

6.45E-01 893 81 46 0 1.06E-03 -5.27E-04 0.11826 1.06E+00 893 81 47 0 1.31E-03 -6.66E-04

7.29E-01 893 82 46 0 1.20E-03 -5.41E-04 0.11972 1.20E+00 893 82 47 0 1.51E-03 -6.80E-04

8.11E-01 893 83 46 0 1.34E-03 -5.55E-04 0.12118 1.34E+00 893 83 47 0 1.71E-03 -6.89E-04

8.92E-01 893 84 48 0 1.48E-03 -5.68E-04 0.12264 1.48E+00 893 84 47 0 1.91E-03 -6.94E-04

9.71E-01 893 85 46 0 1.62E-03 -5.77E-04 0.1241 1.62E+00 893 85 47 0 2.11E-03 -6.98E-04

1.05E+00 893 86 45 0 1.76E-03 -5.82E-04 0.12556 1.76E+00 893 86 46 0 2.31E-03 -7.01E-04

1.12E+00 893 87 45 0 1.90E-03 -5.84E-04 0.12702 1.90E+00 893 87 46 0 2.51E-03 -7.05E-04

1.20E+00 893 88 46 0 2.04E-03 -5.84E-04 0.12848 2.04E+00 893 88 46 0 2.71E-03 -7.10E-04

1.27E+00 893 89 45 0 2.18E-03 -5.83E-04 0.12994 2.18E+00 893 89 46 0 2.91E-03 -7.15E-04

1.34E+00 893 90 45 0 2.32E-03 -5.81E-04 0.1314 2.32E+00 893 90 45 0 3.11E-03 -7.19E-04

1.41E+00 893 91 45 0 2.45E-03 -5.80E-04 0.13286 2.45E+00 893 91 45 0 3.31E-03 -7.20E-04

1.48E+00 893 92 45 0 2.58E-03 -5.78E-04 0.13432 2.58E+00 893 92 45 0 3.50E-03 -7.17E-04

1.54E+00 893 93 45 0 2.71E-03 -5.77E-04 0.13578 2.71E+00 893 93 45 0 3.70E-03 -7.11E-04

1.60E+00 893 94 45 0 2.83E-03 -5.74E-04 0.13724 2.83E+00 893 94 45 0 3.89E-03 -7.05E-04
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q= 0 kN/m 

q= 20 kN/m 

q= 40 kN/m 

q= 60 kN/m 

Dobro 

ziđe 

Horizontalni pomak vrha omeđenog zidanog zida bez otvora 

Potres „Ston” Harmonijsko ubrzanje podloge 

Loše 

ziđe 

Marija Smilović Zulim, Jure Radnić 
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11 4 -0.01 -2.52E-06 -5.64E-05 0.00462 -2.52E-03 927 11 3 -0.01 -1.75E-05 -2.37E-04 0.009966 -1.75E-02

12 4 -0.02 -2.62E-06 -5.72E-05 0.00504 -2.62E-03 927 12 3 -0.02 -1.75E-05 -2.37E-04 0.010872 -1.75E-02

13 4 0.03 -2.68E-06 -5.81E-05 0.00546 -2.68E-03 927 13 3 0.03 -1.75E-05 -2.37E-04 0.011778 -1.75E-02

14 4 0.05 -2.73E-06 -5.90E-05 0.00588 -2.73E-03 927 14 3 0.05 -1.76E-05 -2.37E-04 0.012684 -1.76E-02

15 4 0.01 -2.76E-06 -5.98E-05 0.0063 -2.76E-03 927 15 3 0.01 -1.76E-05 -2.37E-04 0.01359 -1.76E-02

16 4 -0.07 -2.80E-06 -6.04E-05 0.00672 -2.80E-03 927 16 3 -0.07 -1.76E-05 -2.37E-04 0.014496 -1.76E-02

17 4 -0.08 -2.85E-06 -6.08E-05 0.00714 -2.85E-03 927 17 3 -0.08 -1.77E-05 -2.37E-04 0.015402 -1.77E-02

18 4 0.02 -2.90E-06 -6.11E-05 0.00756 -2.90E-03 927 18 3 0.02 -1.77E-05 -2.37E-04 0.016308 -1.77E-02

19 4 0.05 -2.91E-06 -6.13E-05 0.00798 -2.91E-03 927 19 3 0.05 -1.77E-05 -2.37E-04 0.017214 -1.77E-02

20 4 0.03 -2.89E-06 -6.13E-05 0.0084 -2.89E-03 927 20 3 0.03 -1.78E-05 -2.37E-04 0.01812 -1.78E-02

21 4 -0.01 -2.85E-06 -6.11E-05 0.00882 -2.85E-03 927 21 3 -0.01 -1.79E-05 -2.37E-04 0.019026 -1.79E-02

22 4 -0.02 -2.82E-06 -6.06E-05 0.00924 -2.82E-03 927 22 3 -0.02 -1.79E-05 -2.37E-04 0.019932 -1.79E-02

23 4 0.01 -2.79E-06 -6.00E-05 0.00966 -2.79E-03 927 23 3 0.01 -1.80E-05 -2.37E-04 0.020838 -1.80E-02

24 4 0.05 -2.75E-06 -5.93E-05 0.01008 -2.75E-03 927 24 3 0.05 -1.81E-05 -2.37E-04 0.021744 -1.81E-02

25 4 0.04 -2.70E-06 -5.85E-05 0.0105 -2.70E-03 927 25 3 0.04 -1.82E-05 -2.37E-04 0.02265 -1.82E-02

26 4 0 -2.66E-06 -5.77E-05 0.01092 -2.66E-03 927 26 3 0 -1.83E-05 -2.37E-04 0.023556 -1.83E-02

27 4 -0.03 -2.63E-06 -5.70E-05 0.01134 -2.63E-03 927 27 3 -0.03 -1.84E-05 -2.37E-04 0.024462 -1.84E-02

28 4 -0.1 -2.62E-06 -5.63E-05 0.01176 -2.62E-03 927 28 3 -0.1 -1.85E-05 -2.37E-04 0.025368 -1.85E-02

29 4 -0.16 -2.63E-06 -5.57E-05 0.01218 -2.63E-03 927 29 3 -0.16 -1.86E-05 -2.37E-04 0.026274 -1.86E-02

30 4 -0.04 -2.65E-06 -5.53E-05 0.0126 -2.65E-03 927 30 3 -0.04 -1.87E-05 -2.37E-04 0.02718 -1.87E-02

31 4 0.14 -2.66E-06 -5.51E-05 0.01302 -2.66E-03 927 31 3 0.14 -1.88E-05 -2.37E-04 0.028086 -1.88E-02

32 4 0.16 -2.66E-06 -5.51E-05 0.01344 -2.66E-03 927 32 3 0.16 -1.89E-05 -2.37E-04 0.028992 -1.89E-02

33 4 0.08 -2.65E-06 -5.53E-05 0.01386 -2.65E-03 927 33 3 0.08 -1.90E-05 -2.37E-04 0.029898 -1.90E-02

34 4 -0.03 -2.65E-06 -5.56E-05 0.01428 -2.65E-03 927 34 3 -0.03 -1.91E-05 -2.37E-04 0.030804 -1.91E-02

35 4 -0.09 -2.68E-06 -5.61E-05 0.0147 -2.68E-03 927 35 3 -0.09 -1.92E-05 -2.37E-04 0.03171 -1.92E-02

36 4 -0.12 -2.72E-06 -5.67E-05 0.01512 -2.72E-03 927 36 3 -0.12 -1.93E-05 -2.37E-04 0.032616 -1.93E-02

37 4 0 -2.78E-06 -5.74E-05 0.01554 -2.78E-03 927 37 3 0 -1.94E-05 -2.37E-04 0.033522 -1.94E-02

38 4 0.09 -2.85E-06 -5.81E-05 0.01596 -2.85E-03 927 38 3 0.09 -1.94E-05 -2.37E-04 0.034428 -1.94E-02

39 4 0.03 -2.93E-06 -5.88E-05 0.01638 -2.93E-03 927 39 3 0.03 -1.95E-05 -2.37E-04 0.035334 -1.95E-02

40 4 0 -3.01E-06 -5.95E-05 0.0168 -3.01E-03 927 40 3 0 -1.96E-05 -2.36E-04 0.03624 -1.96E-02

41 4 -0.02 -3.09E-06 -6.01E-05 0.01722 -3.09E-03 927 41 3 -0.02 -1.96E-05 -2.36E-04 0.037146 -1.96E-02
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23 27 0 -2.97E-04 -2.09E-04 0.028198 -2.97E-01 927 23 47 0 -5.35E-04 -3.41E-04 0.038285 -5.35E-01

24 30 0 -3.31E-04 -2.04E-04 0.029424 -3.31E-01 927 24 47 0 -5.96E-04 -3.33E-04 0.03995 -5.96E-01

25 41 0 -3.67E-04 -1.98E-04 0.03065 -3.67E-01 927 25 48 0 -6.60E-04 -3.23E-04 0.041615 -6.60E-01

26 42 0 -4.05E-04 -1.93E-04 0.031876 -4.05E-01 927 26 47 0 -7.26E-04 -3.13E-04 0.04328 -7.26E-01

27 45 0 -4.45E-04 -1.86E-04 0.033102 -4.45E-01 927 27 46 0 -7.95E-04 -3.03E-04 0.044945 -7.95E-01

28 43 0 -4.85E-04 -1.80E-04 0.034328 -4.85E-01 927 28 47 0 -8.66E-04 -2.95E-04 0.04661 -8.66E-01

29 43 0 -5.27E-04 -1.73E-04 0.035554 -5.27E-01 927 29 46 0 -9.40E-04 -2.88E-04 0.048275 -9.40E-01

30 43 0 -5.70E-04 -1.66E-04 0.03678 -5.70E-01 927 30 46 0 -1.02E-03 -2.82E-04 0.04994 -1.02E+00

31 43 0 -6.14E-04 -1.60E-04 0.038006 -6.14E-01 927 31 46 0 -1.10E-03 -2.77E-04 0.051605 -1.10E+00

32 45 0 -6.57E-04 -1.54E-04 0.039232 -6.57E-01 927 32 46 0 -1.18E-03 -2.71E-04 0.05327 -1.18E+00

33 44 0 -7.02E-04 -1.48E-04 0.040458 -7.02E-01 927 33 46 0 -1.26E-03 -2.65E-04 0.054935 -1.26E+00

34 43 0 -7.46E-04 -1.43E-04 0.041684 -7.46E-01 927 34 46 0 -1.34E-03 -2.60E-04 0.0566 -1.34E+00

35 44 0 -7.89E-04 -1.40E-04 0.04291 -7.89E-01 927 35 46 0 -1.42E-03 -2.55E-04 0.058265 -1.42E+00

36 44 0 -8.33E-04 -1.36E-04 0.044136 -8.33E-01 927 36 46 0 -1.50E-03 -2.49E-04 0.05993 -1.50E+00

37 44 0 -8.76E-04 -1.32E-04 0.045362 -8.76E-01 927 37 46 0 -1.59E-03 -2.43E-04 0.061595 -1.59E+00

38 44 0 -9.19E-04 -1.29E-04 0.046588 -9.19E-01 927 38 45 0 -1.67E-03 -2.36E-04 0.06326 -1.67E+00

39 44 0 -9.62E-04 -1.26E-04 0.047814 -9.62E-01 927 39 45 0 -1.74E-03 -2.29E-04 0.064925 -1.74E+00

40 44 0 -1.00E-03 -1.25E-04 0.04904 -1.00E+00 927 40 45 0 -1.82E-03 -2.22E-04 0.06659 -1.82E+00

41 44 0 -1.04E-03 -1.23E-04 0.050266 -1.04E+00 927 41 45 0 -1.90E-03 -2.16E-04 0.068255 -1.90E+00

42 44 0 -1.08E-03 -1.21E-04 0.051492 -1.08E+00 927 42 45 0 -1.97E-03 -2.10E-04 0.06992 -1.97E+00

43 44 0 -1.12E-03 -1.17E-04 0.052718 -1.12E+00 927 43 45 0 -2.04E-03 -2.04E-04 0.071585 -2.04E+00

44 44 0 -1.15E-03 -1.13E-04 0.053944 -1.15E+00 927 44 45 0 -2.11E-03 -1.98E-04 0.07325 -2.11E+00

45 44 0 -1.19E-03 -1.09E-04 0.05517 -1.19E+00 927 45 45 0 -2.17E-03 -1.90E-04 0.074915 -2.17E+00

46 44 0 -1.22E-03 -1.04E-04 0.056396 -1.22E+00 927 46 44 0 -2.23E-03 -1.81E-04 0.07658 -2.23E+00

47 44 0 -1.25E-03 -1.00E-04 0.057622 -1.25E+00 927 47 44 0 -2.29E-03 -1.72E-04 0.078245 -2.29E+00

48 44 0 -1.27E-03 -9.66E-05 0.058848 -1.27E+00 927 48 44 0 -2.34E-03 -1.63E-04 0.07991 -2.34E+00

49 44 0 -1.30E-03 -9.31E-05 0.060074 -1.30E+00 927 49 44 0 -2.39E-03 -1.55E-04 0.081575 -2.39E+00

50 44 0 -1.32E-03 -8.98E-05 0.0613 -1.32E+00 927 50 44 0 -2.43E-03 -1.47E-04 0.08324 -2.43E+00

51 46 0 -1.34E-03 -8.70E-05 0.062526 -1.34E+00 927 51 44 0 -2.47E-03 -1.40E-04 0.084905 -2.47E+00

52 43 0 -1.35E-03 -8.51E-05 0.063752 -1.35E+00 927 52 44 0 -2.50E-03 -1.34E-04 0.08657 -2.50E+00

53 43 0 -1.36E-03 -8.41E-05 0.064978 -1.36E+00 927 53 44 0 -2.53E-03 -1.31E-04 0.088235 -2.53E+00

54 43 0 -1.37E-03 -8.40E-05 0.066204 -1.37E+00 927 54 44 0 -2.55E-03 -1.31E-04 0.0899 -2.55E+00

55 43 0 -1.37E-03 -8.44E-05 0.06743 -1.37E+00 927 55 44 0 -2.57E-03 -1.33E-04 0.091565 -2.57E+00

56 43 0 -1.38E-03 -8.55E-05 0.068656 -1.38E+00 927 56 44 0 -2.58E-03 -1.36E-04 0.09323 -2.58E+00
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42 4 -0.06 -3.16E-06 -6.05E-05 0.01764 -3.16E-03 927 42 3 -0.06 -1.97E-05 -2.36E-04 0.038052 -1.97E-02

43 4 -0.03 -3.20E-06 -6.07E-05 0.01806 -3.20E-03 927 43 3 -0.03 -1.97E-05 -2.36E-04 0.038958 -1.97E-02

44 4 0.09 -3.22E-06 -6.08E-05 0.01848 -3.22E-03 927 44 3 0.09 -1.97E-05 -2.36E-04 0.039864 -1.97E-02

45 4 0.05 -3.23E-06 -6.08E-05 0.0189 -3.23E-03 927 45 3 0.05 -1.97E-05 -2.36E-04 0.04077 -1.97E-02

46 4 -0.08 -3.21E-06 -6.05E-05 0.01932 -3.21E-03 927 46 3 -0.08 -1.97E-05 -2.36E-04 0.041676 -1.97E-02

47 4 -0.11 -3.19E-06 -6.02E-05 0.01974 -3.19E-03 927 47 3 -0.11 -1.97E-05 -2.36E-04 0.042582 -1.97E-02

48 4 -0.13 -3.17E-06 -5.97E-05 0.02016 -3.17E-03 927 48 3 -0.13 -1.96E-05 -2.36E-04 0.043488 -1.96E-02

49 4 -0.03 -3.14E-06 -5.91E-05 0.02058 -3.14E-03 927 49 3 -0.03 -1.96E-05 -2.36E-04 0.044394 -1.96E-02

50 4 0.08 -3.12E-06 -5.84E-05 0.021 -3.12E-03 927 50 3 0.08 -1.95E-05 -2.36E-04 0.0453 -1.95E-02

51 4 0.14 -3.11E-06 -5.78E-05 0.02142 -3.11E-03 927 51 3 0.14 -1.94E-05 -2.36E-04 0.046206 -1.94E-02

52 4 0.13 -3.09E-06 -5.71E-05 0.02184 -3.09E-03 927 52 3 0.13 -1.93E-05 -2.36E-04 0.047112 -1.93E-02

53 4 0.05 -3.08E-06 -5.65E-05 0.02226 -3.08E-03 927 53 3 0.05 -1.92E-05 -2.36E-04 0.048018 -1.92E-02

54 4 -0.05 -3.08E-06 -5.60E-05 0.02268 -3.08E-03 927 54 3 -0.05 -1.91E-05 -2.37E-04 0.048924 -1.91E-02

55 4 -0.09 -3.09E-06 -5.57E-05 0.0231 -3.09E-03 927 55 3 -0.09 -1.89E-05 -2.37E-04 0.04983 -1.89E-02

56 4 -0.07 -3.10E-06 -5.55E-05 0.02352 -3.10E-03 927 56 3 -0.07 -1.88E-05 -2.37E-04 0.050736 -1.88E-02

57 4 -0.06 -3.12E-06 -5.54E-05 0.02394 -3.12E-03 927 57 3 -0.06 -1.86E-05 -2.37E-04 0.051642 -1.86E-02

58 4 -0.04 -3.15E-06 -5.56E-05 0.02436 -3.15E-03 927 58 3 -0.04 -1.84E-05 -2.37E-04 0.052548 -1.84E-02

59 4 0.07 -3.18E-06 -5.59E-05 0.02478 -3.18E-03 927 59 3 0.07 -1.82E-05 -2.37E-04 0.053454 -1.82E-02

60 4 0.11 -3.21E-06 -5.63E-05 0.0252 -3.21E-03 927 60 3 0.11 -1.80E-05 -2.37E-04 0.05436 -1.80E-02

61 4 0.04 -3.24E-06 -5.68E-05 0.02562 -3.24E-03 927 61 3 0.04 -1.78E-05 -2.37E-04 0.055266 -1.78E-02

62 4 0.01 -3.28E-06 -5.74E-05 0.02604 -3.28E-03 927 62 3 0.01 -1.76E-05 -2.37E-04 0.056172 -1.76E-02

63 4 0.09 -3.32E-06 -5.80E-05 0.02646 -3.32E-03 927 63 3 0.09 -1.73E-05 -2.37E-04 0.057078 -1.73E-02

64 4 0.07 -3.36E-06 -5.87E-05 0.02688 -3.36E-03 927 64 3 0.07 -1.71E-05 -2.37E-04 0.057984 -1.71E-02

65 4 -0.12 -3.41E-06 -5.92E-05 0.0273 -3.41E-03 927 65 3 -0.12 -1.68E-05 -2.37E-04 0.05889 -1.68E-02

66 4 -0.14 -3.46E-06 -5.97E-05 0.02772 -3.46E-03 927 66 3 -0.14 -1.65E-05 -2.37E-04 0.059796 -1.65E-02

67 4 0 -3.51E-06 -6.01E-05 0.02814 -3.51E-03 927 67 3 0 -1.63E-05 -2.37E-04 0.060702 -1.63E-02

68 4 0.09 -3.54E-06 -6.03E-05 0.02856 -3.54E-03 927 68 3 0.09 -1.60E-05 -2.37E-04 0.061608 -1.60E-02

69 4 0.14 -3.56E-06 -6.04E-05 0.02898 -3.56E-03 927 69 3 0.14 -1.57E-05 -2.37E-04 0.062514 -1.57E-02

70 4 0.08 -3.55E-06 -6.04E-05 0.0294 -3.55E-03 927 70 3 0.08 -1.54E-05 -2.37E-04 0.06342 -1.54E-02

71 4 0.02 -3.53E-06 -6.02E-05 0.02982 -3.53E-03 927 71 3 0.02 -1.51E-05 -2.37E-04 0.064326 -1.51E-02

72 4 0 -3.49E-06 -5.99E-05 0.03024 -3.49E-03 927 72 3 0 -1.48E-05 -2.37E-04 0.065232 -1.48E-02

73 4 -0.03 -3.44E-06 -5.94E-05 0.03066 -3.44E-03 927 73 3 -0.03 -1.45E-05 -2.37E-04 0.066138 -1.45E-02

74 4 -0.03 -3.38E-06 -5.89E-05 0.03108 -3.38E-03 927 74 3 -0.03 -1.42E-05 -2.37E-04 0.067044 -1.42E-02

75 4 0.07 -3.32E-06 -5.83E-05 0.0315 -3.32E-03 927 75 3 0.07 -1.39E-05 -2.37E-04 0.06795 -1.39E-02
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q= 0 kN/m 

q= 20 kN/m 

q= 40 kN/m 

q= 60 kN/m 

927 56 43 0 -1.38E-03 -8.55E-05 0.068656 -1.38E+00 927 56 44 0 -2.58E-03 -1.36E-04 0.09323 -2.58E+00

927 57 43 0 -1.37E-03 -8.72E-05 0.069882 -1.37E+00 927 57 44 0 -2.58E-03 -1.40E-04 0.094895 -2.58E+00

927 58 43 0 -1.37E-03 -8.96E-05 0.071108 -1.37E+00 927 58 44 0 -2.57E-03 -1.44E-04 0.09656 -2.57E+00

927 59 43 0 -1.35E-03 -9.24E-05 0.072334 -1.35E+00 927 59 44 0 -2.56E-03 -1.48E-04 0.098225 -2.56E+00

927 60 43 0 -1.34E-03 -9.56E-05 0.07356 -1.34E+00 927 60 44 0 -2.54E-03 -1.53E-04 0.09989 -2.54E+00

927 61 42 0 -1.32E-03 -9.93E-05 0.074786 -1.32E+00 927 61 44 0 -2.52E-03 -1.59E-04 0.101555 -2.52E+00

927 62 42 0 -1.29E-03 -1.03E-04 0.076012 -1.29E+00 927 62 43 0 -2.48E-03 -1.66E-04 0.10322 -2.48E+00

927 63 42 0 -1.27E-03 -1.08E-04 0.077238 -1.27E+00 927 63 43 0 -2.44E-03 -1.74E-04 0.104885 -2.44E+00

927 64 43 0 -1.23E-03 -1.13E-04 0.078464 -1.23E+00 927 64 43 0 -2.39E-03 -1.83E-04 0.10655 -2.39E+00

927 65 43 0 -1.19E-03 -1.18E-04 0.07969 -1.19E+00 927 65 43 0 -2.33E-03 -1.93E-04 0.108215 -2.33E+00

927 66 43 0 -1.15E-03 -1.24E-04 0.080916 -1.15E+00 927 66 43 0 -2.26E-03 -2.04E-04 0.10988 -2.26E+00

927 67 43 0 -1.11E-03 -1.30E-04 0.082142 -1.11E+00 927 67 43 0 -2.19E-03 -2.16E-04 0.111545 -2.19E+00

927 68 43 0 -1.05E-03 -1.37E-04 0.083368 -1.05E+00 927 68 43 0 -2.10E-03 -2.29E-04 0.11321 -2.10E+00

927 69 44 0 -9.99E-04 -1.45E-04 0.084594 -9.99E-01 927 69 44 0 -2.01E-03 -2.42E-04 0.114875 -2.01E+00

927 70 43 0 -9.38E-04 -1.53E-04 0.08582 -9.38E-01 927 70 43 0 -1.91E-03 -2.57E-04 0.11654 -1.91E+00

927 71 43 0 -8.74E-04 -1.62E-04 0.087046 -8.74E-01 927 71 44 0 -1.80E-03 -2.71E-04 0.118205 -1.80E+00

927 72 44 0 -8.05E-04 -1.72E-04 0.088272 -8.05E-01 927 72 44 0 -1.68E-03 -2.87E-04 0.11987 -1.68E+00

927 73 44 0 -7.31E-04 -1.82E-04 0.089498 -7.31E-01 927 73 44 0 -1.56E-03 -3.04E-04 0.121535 -1.56E+00

927 74 44 0 -6.54E-04 -1.93E-04 0.090724 -6.54E-01 927 74 45 0 -1.42E-03 -3.20E-04 0.1232 -1.42E+00

927 75 44 0 -5.73E-04 -2.04E-04 0.09195 -5.73E-01 927 75 45 0 -1.28E-03 -3.37E-04 0.124865 -1.28E+00

927 76 45 0 -4.88E-04 -2.15E-04 0.093176 -4.88E-01 927 76 45 0 -1.13E-03 -3.53E-04 0.12653 -1.13E+00

927 77 45 0 -4.00E-04 -2.26E-04 0.094402 -4.00E-01 927 77 46 0 -9.79E-04 -3.68E-04 0.128195 -9.79E-01

927 78 45 0 -3.09E-04 -2.37E-04 0.095628 -3.09E-01 927 78 46 0 -8.17E-04 -3.82E-04 0.12986 -8.17E-01

927 79 46 0 -2.13E-04 -2.49E-04 0.096854 -2.13E-01 927 79 46 0 -6.49E-04 -3.97E-04 0.131525 -6.49E-01

927 80 47 0 -1.15E-04 -2.60E-04 0.09808 -1.15E-01 927 80 47 0 -4.75E-04 -4.11E-04 0.13319 -4.75E-01

927 81 47 0 -1.52E-05 -2.72E-04 0.099306 -1.52E-02 927 81 48 0 -2.95E-04 -4.25E-04 0.134855 -2.95E-01

927 82 46 0 8.68E-05 -2.84E-04 0.100532 8.68E-02 927 82 53 0 -1.11E-04 -4.38E-04 0.13652 -1.11E-01

927 83 46 0 1.91E-04 -2.95E-04 0.101758 1.91E-01 927 83 50 0 7.75E-05 -4.50E-04 0.138185 7.75E-02

927 84 46 0 2.96E-04 -3.05E-04 0.102984 2.96E-01 927 84 49 0 2.69E-04 -4.63E-04 0.13985 2.69E-01

927 85 48 0 4.02E-04 -3.13E-04 0.10421 4.02E-01 927 85 48 0 4.64E-04 -4.74E-04 0.141515 4.64E-01

927 86 46 0 5.09E-04 -3.18E-04 0.105436 5.09E-01 927 86 48 0 6.61E-04 -4.84E-04 0.14318 6.61E-01
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 Zaključci 

UTJECAJ VERTIKALNOG OPTEREĆENJA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Povećano vertikalno opterećenje zidanih zidova najčešće ima pozitivne efekte na 

njihovo ponašanje u uvjetima mirnog (statičkog) opterećenja (smanjuje eventualna 

vlačna naprezanja u ziđu, betonu i armaturi, umanjuje mogućnost odizanja temelja 

zidova od podloge te mogućnost prevrtanja i sl.).  

 Međutim, u uvjetima dinamičkog (potresnog) opterećenja, povećano vertikalno 

opterećenje zidanih zidova ima nepovoljan utjecaj na njihovo ponašanje zbog 

generiranja povećanih inercijalnih (dinamičkih) sila na konstrukciju.  

 Vertikalno opterećenje (masu) zidova treba što više smanjivati osobito kod visokih 

građevina, posebno onih u zonama s jakim očekivanim potresima. 

 Naročito je nepovoljna kombinacija visokih zidova, velike mase građevine, značajne 

perforacije zidova otvorima i uporaba loše kvalitete ziđa.  

 Nearmirane zidane zidove treba koristiti samo kod građevina male važnosti, male 

visine (do dvije etaže), niske seizmičnosti i uz uporabu dobre kvalitete ziđa. 

Marija Smilović Zulim, Jure Radnić 
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Osnovni podaci o analiziranim zidovima 
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0.03875 0.513934919550 0.151356108 0.3 -0.18904000800 893 31 2 0.15 -9.92E-05

0.04 0.516337413475 0.152063653 0.31 -0.08382000000 893 32 2 0.15 -1.05E-04

0.04125 0.518739907400 0.152771199 0.32 0.13449000280 893 33 2 0.15 -1.11E-04

0.0425 0.520449927475 0.153274807 0.33 0.31773012400 893 34 2 0.15 -1.17E-04

0.04375 0.522159947550 0.153778415 0.34 0.39694993000 893 35 2 0.15 -1.22E-04

0.045 0.523869967625 0.154282024 0.35 0.40656002000 893 36 2 0.15 -1.28E-04
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- mogućnost odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- mogućnost odizanja temelja od podloge 
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Horizontalni pomak vrha zidanog zida bez otvora-harmonijsko ubrzanje podloge 

Horizontalni pomak vrha zidanog zida s otvorima – harmonijsko ubrzanje podloge 

893 54 2 0 -9.31E-03 1.07E-03 0.175014 -9.31E-03 -9.31E+00 893 54 7 0 -1.11E-02

893 55 2 0 -9.13E-03 1.00E-03 0.178255 -9.13E-03 -9.13E+00 893 55 6 0 -1.11E-02

893 56 2 0 -8.91E-03 9.21E-04 0.181496 -8.91E-03 -8.91E+00 893 56 6 0 -1.11E-02

893 57 2 0 -8.64E-03 8.22E-04 0.184737 -8.64E-03 -8.64E+00 893 57 7 0 -1.11E-02

893 58 2 0 -8.33E-03 7.09E-04 0.187978 -8.33E-03 -8.33E+00 893 58 6 0 -1.10E-02

893 59 2 0 -7.98E-03 5.84E-04 0.191219 -7.98E-03 -7.98E+00 893 59 6 0 -1.09E-02

893 60 2 0 -7.58E-03 4.50E-04 0.19446 -7.58E-03 -7.58E+00 893 60 6 0 -1.08E-02

893 61 2 0 -7.14E-03 3.08E-04 0.197701 -7.14E-03 -7.14E+00 893 61 6 0 -1.06E-02

893 62 2 0 -6.65E-03 1.62E-04 0.200942 -6.65E-03 -6.65E+00 893 62 6 0 -1.04E-02

893 63 2 0 -6.12E-03 1.21E-05 0.204183 -6.12E-03 -6.12E+00 893 63 6 0 -1.02E-02

893 64 2 0 -5.55E-03 -1.39E-04 0.207424 -5.55E-03 -5.55E+00 893 64 6 0 -9.96E-03

893 65 2 0 -4.94E-03 -2.92E-04 0.210665 -4.94E-03 -4.94E+00 893 65 6 0 -9.69E-03

893 66 2 0 -4.28E-03 -4.45E-04 0.213906 -4.28E-03 -4.28E+00 893 66 5 0 -9.38E-03

893 67 2 0 -3.60E-03 -6.01E-04 0.217147 -3.60E-03 -3.60E+00 893 67 5 0 -9.04E-03

893 68 2 0 -2.87E-03 -7.60E-04 0.220388 -2.87E-03 -2.87E+00 893 68 5 0 -8.66E-03

893 69 2 0 -2.12E-03 -9.25E-04 0.223629 -2.12E-03 -2.12E+00 893 69 5 0 -8.26E-03

893 70 2 0 -1.33E-03 -1.10E-03 0.22687 -1.33E-03 -1.33E+00 893 70 5 0 -7.86E-03

893 71 2 0 -5.23E-04 -1.28E-03 0.230111 -5.23E-04 -5.23E-01 893 71 5 0 -7.43E-03

893 72 2 0 3.12E-04 -1.48E-03 0.233352 3.12E-04 3.12E-01 893 72 5 0 -6.96E-03

893 73 2 0 1.17E-03 -1.69E-03 0.236593 1.17E-03 1.17E+00 893 73 5 0 -6.49E-03

893 74 2 0 2.04E-03 -1.91E-03 0.239834 2.04E-03 2.04E+00 893 74 5 0 -6.00E-03

893 75 2 0 2.93E-03 -2.15E-03 0.243075 2.93E-03 2.93E+00 893 75 5 0 -5.51E-03

893 76 2 0 3.82E-03 -2.39E-03 0.246316 3.82E-03 3.82E+00 893 76 4 0 -5.00E-03

893 77 2 0 4.73E-03 -2.65E-03 0.249557 4.73E-03 4.73E+00 893 77 4 0 -4.48E-03

893 78 2 0 5.64E-03 -2.92E-03 0.252798 5.64E-03 5.64E+00 893 78 4 0 -3.94E-03

893 79 2 0 6.54E-03 -3.19E-03 0.256039 6.54E-03 6.54E+00 893 79 4 0 -3.40E-03
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4.39E+00 893 107 2 0 1.68E-02 -6.29E-03 0.346787 1.68E-02 1.68E+01 893 107 2 0 1.14E-02

4.41E+00 893 108 2 0 1.62E-02 -6.15E-03 0.350028 1.62E-02 1.62E+01 893 108 2 0 1.17E-02

4.42E+00 893 109 2 0 1.56E-02 -5.99E-03 0.353269 1.56E-02 1.56E+01 893 109 2 0 1.19E-02

4.42E+00 893 110 2 0 1.49E-02 -5.79E-03 0.35651 1.49E-02 1.49E+01 893 110 2 0 1.22E-02

4.41E+00 893 111 2 0 1.41E-02 -5.57E-03 0.359751 1.41E-02 1.41E+01 893 111 2 0 1.24E-02

4.40E+00 893 112 2 0 1.32E-02 -5.32E-03 0.362992 1.32E-02 1.32E+01 893 112 2 0 1.25E-02

4.37E+00 893 113 2 0 1.23E-02 -5.05E-03 0.366233 1.23E-02 1.23E+01 893 113 2 0 1.26E-02

4.33E+00 893 114 2 0 1.13E-02 -4.75E-03 0.369474 1.13E-02 1.13E+01 893 114 2 0 1.27E-02

4.28E+00 893 115 2 0 1.02E-02 -4.44E-03 0.372715 1.02E-02 1.02E+01 893 115 3 0 1.28E-02

4.22E+00 893 116 2 0 9.10E-03 -4.11E-03 0.375956 9.10E-03 9.10E+00 893 116 3 0 1.28E-02

4.15E+00 893 117 2 0 7.94E-03 -3.78E-03 0.379197 7.94E-03 7.94E+00 893 117 3 0 1.28E-02

4.07E+00 893 118 2 0 6.72E-03 -3.43E-03 0.382438 6.72E-03 6.72E+00 893 118 3 0 1.27E-02

3.98E+00 893 119 2 0 5.46E-03 -3.08E-03 0.385679 5.46E-03 5.46E+00 893 119 3 0 1.26E-02

3.87E+00 893 120 2 0 4.16E-03 -2.72E-03 0.38892 4.16E-03 4.16E+00 893 120 3 0 1.24E-02

3.76E+00 893 121 2 0 2.82E-03 -2.36E-03 0.392161 2.82E-03 2.82E+00 893 121 3 0 1.23E-02

3.63E+00 893 122 2 0 1.46E-03 -2.00E-03 0.395402 1.46E-03 1.46E+00 893 122 3 0 1.21E-02

3.50E+00 893 123 2 0 5.97E-05 -1.65E-03 0.398643 5.97E-05 5.97E-02 893 123 3 0 1.18E-02

3.35E+00 893 124 2 0 -1.36E-03 -1.29E-03 0.401884 -1.36E-03 -1.36E+00 893 124 3 0 1.15E-02

3.19E+00 893 125 2 0 -2.79E-03 -9.32E-04 0.405125 -2.79E-03 -2.79E+00 893 125 3 0 1.12E-02

3.02E+00 893 126 2 0 -4.23E-03 -5.75E-04 0.408366 -4.23E-03 -4.23E+00 893 126 3 0 1.09E-02

2.85E+00 893 127 2 0 -5.68E-03 -2.17E-04 0.411607 -5.68E-03 -5.68E+00 893 127 4 0 1.05E-02

2.66E+00 893 128 2 0 -7.13E-03 1.44E-04 0.414848 -7.13E-03 -7.13E+00 893 128 4 0 1.01E-02

2.46E+00 893 129 2 0 -8.57E-03 5.06E-04 0.418089 -8.57E-03 -8.57E+00 893 129 4 0 9.63E-03

2.25E+00 893 130 2 0 -9.99E-03 8.72E-04 0.42133 -9.99E-03 -9.99E+00 893 130 4 0 9.16E-03

2.03E+00 893 131 2 0 -1.14E-02 1.24E-03 0.424571 -1.14E-02 -1.14E+01 893 131 4 0 8.66E-03

1.80E+00 893 132 2 0 -1.28E-02 1.61E-03 0.427812 -1.28E-02 -1.28E+01 893 132 4 0 8.13E-03

1.57E+00 893 133 2 0 -1.41E-02 1.98E-03 0.431053 -1.41E-02 -1.41E+01 893 133 4 0 7.59E-03

1.32E+00 893 134 2 0 -1.55E-02 2.35E-03 0.434294 -1.55E-02 -1.55E+01 893 134 4 0 7.02E-03
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Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova bez otvora 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova s otvorima 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora- potres Kobe 

Horizontalni pomak vrha zidanog zida s otvorima – potres Kobe 

2 0.12 -1.63E-05 -1.73E-04 0.01352 -1.63E-02 893 13 2 0.12 -1.64E-05 -1.71E-04 -1.64E-02 893

2 0.13 -1.86E-05 -1.77E-04 0.01456 -1.86E-02 893 14 2 0.13 -1.87E-05 -1.75E-04 -1.87E-02 893

2 0.13 -2.08E-05 -1.81E-04 0.0156 -2.08E-02 893 15 2 0.13 -2.10E-05 -1.79E-04 -2.10E-02 893

2 0.14 -2.26E-05 -1.85E-04 0.01664 -2.26E-02 893 16 2 0.14 -2.27E-05 -1.83E-04 -2.27E-02 893

2 0.14 -2.44E-05 -1.88E-04 0.01768 -2.44E-02 893 17 2 0.14 -2.45E-05 -1.86E-04 -2.45E-02 893

2 0.14 -2.54E-05 -1.91E-04 0.01872 -2.54E-02 893 18 2 0.14 -2.55E-05 -1.89E-04 -2.55E-02 893

2 0.14 -2.66E-05 -1.94E-04 0.01976 -2.66E-02 893 19 2 0.14 -2.67E-05 -1.92E-04 -2.67E-02 893

2 0.14 -2.79E-05 -1.95E-04 0.0208 -2.79E-02 893 20 2 0.14 -2.80E-05 -1.93E-04 -2.80E-02 893

2 0.14 -2.97E-05 -1.95E-04 0.02184 -2.97E-02 893 21 2 0.14 -2.97E-05 -1.92E-04 -2.97E-02 893

2 0.14 -3.19E-05 -1.92E-04 0.02288 -3.19E-02 893 22 2 0.14 -3.20E-05 -1.89E-04 -3.20E-02 893

2 0.15 -3.47E-05 -1.87E-04 0.02392 -3.47E-02 893 23 2 0.15 -3.48E-05 -1.84E-04 -3.48E-02 893

2 0.15 -3.77E-05 -1.81E-04 0.02496 -3.77E-02 893 24 2 0.15 -3.78E-05 -1.79E-04 -3.78E-02 893

2 0.15 -4.10E-05 -1.75E-04 0.026 -4.10E-02 893 25 2 0.15 -4.10E-05 -1.72E-04 -4.10E-02 893

2 0.15 -4.39E-05 -1.68E-04 0.02704 -4.39E-02 893 26 2 0.15 -4.39E-05 -1.66E-04 -4.39E-02 893

2 0.15 -4.64E-05 -1.62E-04 0.02808 -4.64E-02 893 27 2 0.15 -4.64E-05 -1.60E-04 -4.64E-02 893

2 0.15 -4.86E-05 -1.57E-04 0.02912 -4.86E-02 893 28 2 0.15 -4.85E-05 -1.55E-04 -4.85E-02 893

2 0.15 -5.03E-05 -1.53E-04 0.03016 -5.03E-02 893 29 2 0.15 -5.02E-05 -1.51E-04 -5.02E-02 893

2 0.15 -5.17E-05 -1.51E-04 0.0312 -5.17E-02 893 30 2 0.15 -5.17E-05 -1.48E-04 -5.17E-02 893

2 0.15 -5.36E-05 -1.49E-04 0.03224 -5.36E-02 893 31 2 0.15 -5.35E-05 -1.47E-04 -5.35E-02 893

2 0.15 -5.59E-05 -1.48E-04 0.03328 -5.59E-02 893 32 2 0.15 -5.59E-05 -1.46E-04 -5.59E-02 893

2 0.15 -5.87E-05 -1.48E-04 0.03432 -5.87E-02 893 33 2 0.15 -5.87E-05 -1.46E-04 -5.87E-02 893

2 0.15 -6.24E-05 -1.47E-04 0.03536 -6.24E-02 893 34 2 0.15 -6.24E-05 -1.46E-04 -6.24E-02 893

2 0.15 -6.62E-05 -1.48E-04 0.0364 -6.62E-02 893 35 2 0.15 -6.62E-05 -1.46E-04 -6.62E-02 893

2 0.15 -7.06E-05 -1.49E-04 0.03744 -7.06E-02 893 36 2 0.15 -7.06E-05 -1.47E-04 -7.06E-02 893

2 0.15 -7.45E-05 -1.51E-04 0.03848 -7.45E-02 893 37 2 0.15 -7.44E-05 -1.50E-04 -7.44E-02 893

2 0.16 -7.78E-05 -1.55E-04 0.03952 -7.78E-02 893 38 2 0.16 -7.77E-05 -1.54E-04 -7.77E-02 893

2 0.16 -8.06E-05 -1.60E-04 0.04056 -8.06E-02 893 39 2 0.16 -8.05E-05 -1.59E-04 -8.05E-02 893
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-5.17E-05 -1.49E-04 -5.17E-02 893 30 2 0.15 -4.93E-04 -1.25E-03 0.0972 -4.93E-01 893 30

-5.36E-05 -1.47E-04 -5.36E-02 893 31 2 0.15 -5.09E-04 -1.27E-03 0.10044 -5.09E-01 893 31

-5.59E-05 -1.46E-04 -5.59E-02 893 32 2 0.15 -5.23E-04 -1.29E-03 0.10368 -5.23E-01 893 32

-5.87E-05 -1.46E-04 -5.87E-02 893 33 2 0.15 -5.33E-04 -1.32E-03 0.10692 -5.33E-01 893 33

-6.24E-05 -1.46E-04 -6.24E-02 893 34 2 0.15 -5.40E-04 -1.38E-03 0.11016 -5.40E-01 893 34

-6.62E-05 -1.46E-04 -6.62E-02 893 35 2 0.15 -5.46E-04 -1.44E-03 0.1134 -5.46E-01 893 35

-7.06E-05 -1.47E-04 -7.06E-02 893 36 2 0.15 -5.49E-04 -1.51E-03 0.11664 -5.49E-01 893 36

-7.45E-05 -1.50E-04 -7.45E-02 893 37 2 0.15 -5.49E-04 -1.57E-03 0.11988 -5.49E-01 893 37

-7.78E-05 -1.54E-04 -7.78E-02 893 38 2 0.16 -5.46E-04 -1.63E-03 0.12312 -5.46E-01 893 38

-8.05E-05 -1.59E-04 -8.05E-02 893 39 2 0.16 -5.42E-04 -1.66E-03 0.12636 -5.42E-01 893 39

-8.26E-05 -1.65E-04 -8.26E-02 893 40 2 0.16 -5.35E-04 -1.68E-03 0.1296 -5.35E-01 893 40

-8.47E-05 -1.71E-04 -8.47E-02 893 41 2 0.16 -5.26E-04 -1.68E-03 0.13284 -5.26E-01 893 41

-8.61E-05 -1.75E-04 -8.61E-02 893 42 2 0.15 -5.15E-04 -1.67E-03 0.13608 -5.15E-01 893 42

-8.80E-05 -1.79E-04 -8.80E-02 893 43 2 0.15 -5.02E-04 -1.64E-03 0.13932 -5.02E-01 893 43

-9.03E-05 -1.81E-04 -9.03E-02 893 44 2 0.15 -4.88E-04 -1.60E-03 0.14256 -4.88E-01 893 44

-9.27E-05 -1.81E-04 -9.27E-02 893 45 2 0.15 -4.71E-04 -1.56E-03 0.1458 -4.71E-01 893 45

-9.53E-05 -1.79E-04 -9.53E-02 893 46 2 0.14 -4.52E-04 -1.52E-03 0.14904 -4.52E-01 893 46

-9.80E-05 -1.75E-04 -9.80E-02 893 47 2 0.14 -4.32E-04 -1.47E-03 0.15228 -4.32E-01 893 47

-1.00E-04 -1.71E-04 -1.00E-01 893 48 2 0.14 -4.10E-04 -1.42E-03 0.15552 -4.10E-01 893 48

-1.01E-04 -1.67E-04 -1.01E-01 893 49 2 0.14 -3.87E-04 -1.37E-03 0.15876 -3.87E-01 893 49

-1.02E-04 -1.63E-04 -1.02E-01 893 50 2 0.13 -3.62E-04 -1.32E-03 0.162 -3.62E-01 893 50

-1.02E-04 -1.58E-04 -1.02E-01 893 51 2 0.12 -3.36E-04 -1.29E-03 0.16524 -3.36E-01 893 51

-1.02E-04 -1.55E-04 -1.02E-01 893 52 2 0.11 -3.08E-04 -1.29E-03 0.16848 -3.08E-01 893 52

-1.02E-04 -1.51E-04 -1.02E-01 893 53 2 0.11 -2.79E-04 -1.30E-03 0.17172 -2.79E-01 893 53

-1.02E-04 -1.46E-04 -1.02E-01 893 54 2 0.1 -2.47E-04 -1.33E-03 0.17496 -2.47E-01 893 54

-1.02E-04 -1.43E-04 -1.02E-01 893 55 2 0.09 -2.15E-04 -1.39E-03 0.1782 -2.15E-01 893 55

-1.02E-04 -1.39E-04 -1.02E-01 893 56 2 0.08 -1.80E-04 -1.45E-03 0.18144 -1.80E-01 893 56

-1.03E-04 -1.37E-04 -1.03E-01 893 57 2 0.08 -1.43E-04 -1.51E-03 0.18468 -1.43E-01 893 57

-1.03E-04 -1.35E-04 -1.03E-01 893 58 2 0.07 -1.04E-04 -1.57E-03 0.18792 -1.04E-01 893 58
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893 16 36 0.14 1.83E-04 1.52E-04 0.02816 1.83E-01 927 16 2 0.14 -3.73E-05 -4.70E-04 0.02648

893 17 34 0.14 8.23E-05 6.99E-06 0.02992 8.23E-02 927 17 2 0.14 -4.12E-05 -4.78E-04 0.028135

893 18 43 0.14 5.56E-06 -1.32E-04 0.03168 5.56E-03 927 18 2 0.14 -4.62E-05 -4.81E-04 0.02979

893 19 50 0.14 -8.12E-05 -2.38E-04 0.03344 -8.12E-02 927 19 2 0.14 -5.24E-05 -4.79E-04 0.031445

893 20 51 0.14 -1.42E-04 -3.38E-04 0.0352 -1.42E-01 927 20 2 0.14 -5.93E-05 -4.72E-04 0.0331

893 21 50 0.14 -2.55E-04 -3.13E-04 0.03696 -2.55E-01 927 21 2 0.14 -6.71E-05 -4.59E-04 0.034755

893 22 44 0.14 -4.31E-04 -1.66E-04 0.03872 -4.31E-01 927 22 2 0.14 -7.47E-05 -4.45E-04 0.03641

893 23 44 0.15 -5.88E-04 3.32E-06 0.04048 -5.88E-01 927 23 2 0.15 -8.21E-05 -4.29E-04 0.038065

893 24 44 0.15 -7.54E-04 3.04E-04 0.04224 -7.54E-01 927 24 2 0.15 -8.85E-05 -4.14E-04 0.03972

893 25 44 0.15 -9.03E-04 6.66E-04 0.044 -9.03E-01 927 25 2 0.15 -9.45E-05 -3.99E-04 0.041375

893 26 43 0.15 -9.37E-04 8.84E-04 0.04576 -9.37E-01 927 26 2 0.15 -1.00E-04 -3.85E-04 0.04303

893 27 44 0.15 -8.94E-04 1.02E-03 0.04752 -8.94E-01 927 27 2 0.15 -1.07E-04 -3.72E-04 0.044685

893 28 39 0.15 -7.46E-04 1.01E-03 0.04928 -7.46E-01 927 28 2 0.15 -1.15E-04 -3.59E-04 0.04634

893 29 42 0.15 -5.39E-04 9.31E-04 0.05104 -5.39E-01 927 29 2 0.15 -1.24E-04 -3.49E-04 0.047995

893 30 32 0.15 -3.48E-04 8.34E-04 0.0528 -3.48E-01 927 30 2 0.15 -1.34E-04 -3.44E-04 0.04965

893 31 38 0.15 -1.53E-04 6.45E-04 0.05456 -1.53E-01 927 31 2 0.15 -1.43E-04 -3.43E-04 0.051305

893 32 29 0.15 -3.18E-05 4.95E-04 0.05632 -3.18E-02 927 32 2 0.15 -1.51E-04 -3.47E-04 0.05296

893 33 28 0.15 9.45E-05 4.14E-04 0.05808 9.45E-02 927 33 2 0.15 -1.58E-04 -3.55E-04 0.054615

893 34 30 0.15 1.69E-04 3.02E-04 0.05984 1.69E-01 927 34 2 0.15 -1.66E-04 -3.67E-04 0.05627

893 35 28 0.15 1.71E-04 2.22E-04 0.0616 1.71E-01 927 35 2 0.15 -1.73E-04 -3.80E-04 0.057925

893 36 26 0.15 1.59E-04 2.63E-04 0.06336 1.59E-01 927 36 2 0.15 -1.80E-04 -3.93E-04 0.05958

893 37 27 0.15 1.41E-04 2.78E-04 0.06512 1.41E-01 927 37 2 0.15 -1.87E-04 -4.06E-04 0.061235

893 38 24 0.16 5.87E-05 3.31E-04 0.06688 5.87E-02 927 38 2 0.16 -1.94E-04 -4.16E-04 0.06289

893 39 23 0.16 -6.00E-05 4.17E-04 0.06864 -6.00E-02 927 39 2 0.16 -2.01E-04 -4.26E-04 0.064545

893 40 24 0.16 -1.69E-04 4.62E-04 0.0704 -1.69E-01 927 40 2 0.16 -2.08E-04 -4.34E-04 0.0662

893 41 20 0.16 -4.21E-04 5.79E-04 0.07216 -4.21E-01 927 41 2 0.16 -2.14E-04 -4.39E-04 0.067855

893 42 18 0.15 -5.94E-04 7.12E-04 0.07392 -5.94E-01 927 42 2 0.15 -2.19E-04 -4.40E-04 0.06951
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-9.25E-01 893 42 18 0.15 -5.94E-04 7.12E-04 0.07392 -5.94E-01 927 42 2 0.15 -2.19E-04 -4.40E-04 0.06951 -2.19E-01

-8.91E-01 893 43 17 0.15 -7.94E-04 8.22E-04 0.07568 -7.94E-01 927 43 2 0.15 -2.24E-04 -4.37E-04 0.071165 -2.24E-01

-8.60E-01 893 44 16 0.15 -9.88E-04 8.96E-04 0.07744 -9.88E-01 927 44 2 0.15 -2.27E-04 -4.30E-04 0.07282 -2.27E-01

-8.14E-01 893 45 15 0.15 -1.06E-03 8.78E-04 0.0792 -1.06E+00 927 45 2 0.15 -2.30E-04 -4.18E-04 0.074475 -2.30E-01

-7.68E-01 893 46 15 0.14 -1.13E-03 8.61E-04 0.08096 -1.13E+00 927 46 2 0.14 -2.32E-04 -4.05E-04 0.07613 -2.32E-01

-7.32E-01 893 47 14 0.14 -1.11E-03 7.92E-04 0.08272 -1.11E+00 927 47 2 0.14 -2.34E-04 -3.91E-04 0.077785 -2.34E-01

-6.87E-01 893 48 12 0.14 -1.08E-03 7.08E-04 0.08448 -1.08E+00 927 48 2 0.14 -2.34E-04 -3.76E-04 0.07944 -2.34E-01

-6.53E-01 893 49 12 0.14 -9.95E-04 6.31E-04 0.08624 -9.95E-01 927 49 2 0.14 -2.33E-04 -3.63E-04 0.081095 -2.33E-01

-6.22E-01 893 50 10 0.13 -8.63E-04 5.17E-04 0.088 -8.63E-01 927 50 2 0.13 -2.33E-04 -3.50E-04 0.08275 -2.33E-01

-5.99E-01 893 51 9 0.12 -7.61E-04 4.54E-04 0.08976 -7.61E-01 927 51 2 0.12 -2.32E-04 -3.39E-04 0.084405 -2.32E-01

-6.00E-01 893 52 8 0.11 -6.50E-04 4.17E-04 0.09152 -6.50E-01 927 52 2 0.11 -2.31E-04 -3.29E-04 0.08606 -2.31E-01

-6.11E-01 893 53 9 0.11 -5.75E-04 4.17E-04 0.09328 -5.75E-01 927 53 2 0.11 -2.28E-04 -3.23E-04 0.087715 -2.28E-01

-6.27E-01 893 54 8 0.1 -5.28E-04 4.50E-04 0.09504 -5.28E-01 927 54 2 0.1 -2.24E-04 -3.22E-04 0.08937 -2.24E-01

-6.74E-01 893 55 7 0.09 -5.04E-04 5.24E-04 0.0968 -5.04E-01 927 55 2 0.09 -2.18E-04 -3.26E-04 0.091025 -2.18E-01

-7.09E-01 893 56 7 0.08 -5.47E-04 6.40E-04 0.09856 -5.47E-01 927 56 2 0.08 -2.11E-04 -3.36E-04 0.09268 -2.11E-01

-7.78E-01 893 57 7 0.08 -5.93E-04 7.49E-04 0.10032 -5.93E-01 927 57 2 0.08 -2.04E-04 -3.48E-04 0.094335 -2.04E-01

-8.29E-01 893 58 7 0.07 -6.81E-04 8.52E-04 0.10208 -6.81E-01 927 58 2 0.07 -1.95E-04 -3.64E-04 0.09599 -1.95E-01

-9.06E-01 893 59 6 0.06 -7.72E-04 9.19E-04 0.10384 -7.72E-01 927 59 2 0.06 -1.88E-04 -3.80E-04 0.097645 -1.88E-01

-9.77E-01 893 60 5 0.05 -8.66E-04 9.74E-04 0.1056 -8.66E-01 927 60 2 0.05 -1.79E-04 -3.96E-04 0.0993 -1.79E-01

-1.04E+00 893 61 5 0.04 -9.89E-04 1.04E-03 0.10736 -9.89E-01 927 61 2 0.04 -1.70E-04 -4.10E-04 0.100955 -1.70E-01

-1.10E+00 893 62 5 0.03 -1.07E-03 1.08E-03 0.10912 -1.07E+00 927 62 2 0.03 -1.60E-04 -4.24E-04 0.10261 -1.60E-01

-1.15E+00 893 63 5 0.02 -1.19E-03 1.14E-03 0.11088 -1.19E+00 927 63 2 0.02 -1.49E-04 -4.36E-04 0.104265 -1.49E-01

-1.19E+00 893 64 5 0.01 -1.25E-03 1.16E-03 0.11264 -1.25E+00 927 64 2 0.01 -1.36E-04 -4.48E-04 0.10592 -1.36E-01

-1.21E+00 893 65 4 0 -1.32E-03 1.18E-03 0.1144 -1.32E+00 927 65 2 0 -1.21E-04 -4.57E-04 0.107575 -1.21E-01

-1.22E+00 893 66 4 0 -1.37E-03 1.19E-03 0.11616 -1.37E+00 927 66 2 0 -1.06E-04 -4.62E-04 0.10923 -1.06E-01

-1.21E+00 893 67 4 -0.01 -1.39E-03 1.17E-03 0.11792 -1.39E+00 927 67 2 -0.01 -9.06E-05 -4.63E-04 0.110885 -9.06E-02

-1.20E+00 893 68 4 -0.01 -1.42E-03 1.15E-03 0.11968 -1.42E+00 927 68 2 -0.01 -7.65E-05 -4.58E-04 0.11254 -7.65E-02

-1.17E+00 893 69 4 -0.01 -1.43E-03 1.12E-03 0.12144 -1.43E+00 927 69 2 -0.01 -6.27E-05 -4.49E-04 0.114195 -6.27E-02

-1.16E+00 893 70 4 -0.02 -1.45E-03 1.13E-03 0.1232 -1.45E+00 927 70 2 -0.02 -4.88E-05 -4.38E-04 0.11585 -4.88E-02
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova bez otvora 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova s otvorima 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- spriječeno odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora 

Horizontalni pomak vrha zidanog zida s otvorima 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- spriječeno odizanja temelja od podloge 90.2
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

Horizontalni pomak vrha zidanog zida bez otvora-harmonijsko ubrzanje podloge 

Horizontalni pomak vrha zidanog zida s otvorima – harmonijsko ubrzanje podloge 

 Neki rezultati dinamičke analize- spriječeno odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Marija Smilović Zulim, Jure Radnić 
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Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova bez otvora 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova s otvorima 

UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- spriječeno odizanja temelja od podloge 

Dobro ziđe Loše ziđe 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- spriječeno odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora- potres Kobe 

Horizontalni pomak vrha zidanog zida s otvorima – potres Kobe 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- spriječeno odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova bez otvora 

Utjecaj promjera vertikalnih šipki na naprezanje armature zidanih zidova s otvorima 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Zidovi s mogućim klizanjem temelja po podlozi i odizanjem temelja od podloge, kada 

su ti uvjeti  ispunjeni, u pravilu imaju značajno manju graničnu nosivost od istih 

zidova s nepomičnim temeljima.  

 U odnosu na zidove bez otvora, zidovi s otvorima mogu imati značajno veće pomake i 

značajno manju graničnu nosivost, ovisno o veličini i položaju otvora. Ove razlike se 

povećavaju sa smanjenjem kvalitete ziđa.  

 Utjecaj serklaže kod zidanih zidova s otvorima je veći od onog kod zidova bez otvora. 

 Zidovi bez vertikalnih serklaža imaju značajno manju graničnu nosivost od istih zidova 

s vertikalnim serklažima. 

 Zidovi koji imaju veću armaturu (veće profile šipki) vertikalnih serklaža, imaju veću 

graničnu nosivost na horizontalna statička opterećenja i pri djelovanju potresa – 

osobito za slučajeve kada nosivost zidova nije uvjetovana gubitkom njihove stabilnosti 

kao krutog tijela (klizanje, prevrtanje). 

 Djelovanje realnog potresa može biti nepovoljnije od rezonantnog harmonijskog 

ubrzanja podloge jednakog maksimalnog ubrzanja. 

 

 

 Zaključci 

Marija Smilović Zulim, Jure Radnić 
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UTJECAJ VERTIKALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Zaključci 

 Utjecaj vertikalnih serklaža na nosivost i deformabilnost zidanih zidova je veći što je 

slabija kvaliteta ziđa. Uzdužnu i poprečnu armaturu vertikalnih serklaža u praksi treba 

oblikovati u svemu sukladno armaturi čistih armiranobetonskih okvira ili 

armiranobetonskih okvira sa zidanom ispunom. 

 Djelovanje realnog potresa može biti nepovoljnije od rezonantnog harmonijskog 

ubrzanja podloge jednakog maksimalnog ubrzanja. 

 Razmak vertikalnih serklaža u zonama jakih potresa ne smije premašivati 4 m. Manji 

razmak vertikalnih serklaža vodi većoj potresnoj otpornosti zida. 

Marija Smilović Zulim, Jure Radnić 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

Osnovni podaci o analiziranim zidovima 

Skalirani potres „Kobe" 

tT1

x =a     sin
.. t

T1

Trajanje pobude

max

max

amax

x
..

-a

Harmonijsko ubrzanje 

Korištena horizontalna ubrzanja podloge 

0.03875 0.513934919550 0.151356108 0.3 -0.18904000800 893 31 2 0.15 -9.92E-05

0.04 0.516337413475 0.152063653 0.31 -0.08382000000 893 32 2 0.15 -1.05E-04

0.04125 0.518739907400 0.152771199 0.32 0.13449000280 893 33 2 0.15 -1.11E-04

0.0425 0.520449927475 0.153274807 0.33 0.31773012400 893 34 2 0.15 -1.17E-04

0.04375 0.522159947550 0.153778415 0.34 0.39694993000 893 35 2 0.15 -1.22E-04

0.045 0.523869967625 0.154282024 0.35 0.40656002000 893 36 2 0.15 -1.28E-04

0.04625 0.525579987700 0.154785632 0.36 0.33089011800 893 37 2 0.15 -1.33E-04

0.0475 0.527290007775 0.155289241 0.37 0.16869999280 893 38 2 0.16 -1.38E-04

0.04875 0.529000027850 0.155792849 0.38 0.03028000040 893 39 2 0.16 -1.43E-04

0.05 0.530710047925 0.156296458 0.39 -0.00132003800 893 40 2 0.16 -1.48E-04

0.05125 0.532420068000 0.156800066 0.4 0.04566000520 893 41 2 0.16 -1.53E-04

0.0525 0.524115064925 0.154354206 0.41 0.13631999660 893 42 2 0.15 -1.57E-04

0.05375 0.515810061850 0.151908346 0.42 0.23375000240 893 43 2 0.15 -1.61E-04

0.055 0.507505058775 0.149462486 0.43 0.21415999840 893 44 2 0.15 -1.65E-04

0.05625 0.499200055700 0.147016626 0.44 0.00811999900 893 45 2 0.15 -1.69E-04

0.0575 0.490895052625 0.144570766 0.45 -0.30127956000 893 46 2 0.14 -1.73E-04

0.05875 0.482590049550 0.142124905 0.46 -0.54966108000 893 47 2 0.14 -1.75E-04

0.06 0.474285046475 0.139679045 0.47 -0.60942979460 893 48 2 0.14 -1.78E-04

0.06125 0.465980043400 0.137233185 0.48 -0.49797967460 893 49 2 0.14 -1.79E-04

0.0625 0.440078802975 0.129605155 0.49 -0.37271960000 893 50 2 0.13 -1.81E-04

0.06375 0.414177562550 0.121977125 0.5 -0.35218878000 893 51 2 0.12 -1.82E-04

0.065 0.388276322125 0.114349095 0.51 -0.38921944000 893 52 2 0.11 -1.83E-04

0.06625 0.362375081700 0.106721065 0.52 -0.33991042000 893 53 2 0.11 -1.83E-04

0.0675 0.336473841275 0.099093035 0.53 -0.14480997200 893 54 2 0.1 -1.82E-04

0.06875 0.310572600850 0.091465005 0.54 0.11574000220 893 55 2 0.09 -1.80E-04

0.07 0.284671360425 0.083836976 0.55 0.27747010800 893 56 2 0.08 -1.78E-04

0.07125 0.258770120000 0.076208946 0.56 0.22073999540 893 57 2 0.08 -1.75E-04

0.0725 0.227468855450 0.066990585 0.57 0.00281000200 893 58 2 0.07 -1.71E-04

0.07375 0.196167590900 0.057772224 0.58 -0.18931001000 893 59 2 0.06 -1.67E-04

0.075 0.164866326350 0.048553863 0.59 -0.21074989600 893 60 2 0.05 -1.62E-04

0.07625 0.133565061800 0.039335502 0.6 -0.05536996800 893 61 2 0.04 -1.56E-04

0.0775 0.102263797250 0.030117141 0.61 0.13720000500 893 62 2 0.03 -1.49E-04

0.07875 0.070962532700 0.02089878 0.62 0.22834998780 893 63 2 0.02 -1.42E-04
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- mogućnost odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima 
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0 0.00E+00 927 69 65

0 0.00E+00 927 70 62

0 0.00E+00 927 71 100
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0 0.00E+00 927 95 56 9.5

0 0.00E+00 927 96 201 9.6

0 0.00E+00 927 97 133 9.7

0 0.00E+00 927 98 42 9.8

0 0.00E+00 927 99 33 9.9

0 0.00E+00 927 100 27 10

0 0.00E+00 927 101 25 10.1

0 0.00E+00 927 102 27 10.2

0 0.00E+00 927 103 29 10.3

0 0.00E+00 927 104 38 10.4

0 0.00E+00 927 105 7 10.5

0 0.00E+00 927 106 15 10.6

0 0.00E+00 927 107 36 10.7

0 0.00E+00 927 108 39 10.8

0 0.00E+00 927 109 31 10.9

0 0.00E+00 927 110 36 11

0 0.00E+00 927 111 28 11.1

0 0.00E+00 927 112 39 11.2

0 0.00E+00 927 113 45 11.3

0 0.00E+00 927 114 32 11.4

0 0.00E+00 927 115 30 11.5

0 0.00E+00 927 116 97 11.6

0 0.00E+00 927 117 34 11.7

0 0.00E+00 927 118 170 11.8

0 0.00E+00 927 119 28 11.9

0 0.00E+00 927 120 25 12

0 0.00E+00 927 121 201 12.1

0 0.00E+00 927 122 77 12.2

0 0.00E+00 927 123 21 12.3
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- mogućnost odizanja temelja od podloge 

Utjecaj promjera 

uzdužnih šipki na 

naprezanje 

armature zidanih 

zidova bez otvora 

Dobro ziđe Loše ziđe 
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armature zidanih 

zidova s otvorima 
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Naprezanja armature u točki A  (MPa) 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora-harmonijsko ubrzanje podloge 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima – harmonijsko ubrzanje podloge 

893 54 2 0 -1.05E-03 2.69E-05 -1.05E+00 893 54 2

893 55 2 0 -1.03E-03 2.61E-05 -1.03E+00 893 55 2

893 56 2 0 -1.00E-03 2.38E-05 -1.00E+00 893 56 2

893 57 2 0 -9.69E-04 2.00E-05 -9.69E-01 893 57 2

893 58 2 0 -9.33E-04 1.47E-05 -9.33E-01 893 58 2

893 59 2 0 -8.93E-04 7.64E-06 -8.93E-01 893 59 2

893 60 2 0 -8.49E-04 -9.88E-07 -8.49E-01 893 60 2

893 61 2 0 -8.02E-04 -1.12E-05 -8.02E-01 893 61 2

893 62 2 0 -7.50E-04 -2.28E-05 -7.50E-01 893 62 2

893 63 2 0 -6.94E-04 -3.57E-05 -6.94E-01 893 63 2

893 64 2 0 -6.34E-04 -4.97E-05 -6.34E-01 893 64 2

893 65 2 0 -5.70E-04 -6.48E-05 -5.70E-01 893 65 2

893 66 2 0 -5.01E-04 -8.08E-05 -5.01E-01 893 66 2

893 67 2 0 -4.28E-04 -9.76E-05 -4.28E-01 893 67 2

893 68 2 0 -3.51E-04 -1.15E-04 -3.51E-01 893 68 2

893 69 2 0 -2.69E-04 -1.33E-04 -2.69E-01 893 69 2

893 70 2 0 -1.84E-04 -1.51E-04 -1.84E-01 893 70 2

893 71 2 0 -9.57E-05 -1.70E-04 -9.57E-02 893 71 2

893 72 2 0 -4.17E-06 -1.88E-04 -4.17E-03 893 72 2

893 73 2 0 9.01E-05 -2.07E-04 9.01E-02 893 73 2

893 74 2 0 1.87E-04 -2.25E-04 1.87E-01 893 74 2

893 75 2 0 2.85E-04 -2.43E-04 2.85E-01 893 75 2

893 76 2 0 3.85E-04 -2.60E-04 3.85E-01 893 76 2

893 77 2 0 4.85E-04 -2.78E-04 4.85E-01 893 77 2

893 78 2 0 5.86E-04 -2.95E-04 5.86E-01 893 78 2

893 79 2 0 6.87E-04 -3.12E-04 6.87E-01 893 79 2
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0.11396 893 107 2 0 1.92E-03 -4.77E-04 1.92E+00 893 107

0.11502 893 108 2 0 1.87E-03 -4.65E-04 1.87E+00 893 108

0.11609 893 109 2 0 1.82E-03 -4.52E-04 1.82E+00 893 109

0.11715 893 110 2 0 1.76E-03 -4.39E-04 1.76E+00 893 110

0.11822 893 111 2 0 1.69E-03 -4.27E-04 1.69E+00 893 111

0.11928 893 112 2 0 1.62E-03 -4.16E-04 1.62E+00 893 112

0.12035 893 113 2 0 1.54E-03 -4.05E-04 1.54E+00 893 113

0.12141 893 114 2 0 1.46E-03 -3.96E-04 1.46E+00 893 114

0.12248 893 115 2 0 1.37E-03 -3.86E-04 1.37E+00 893 115

0.12354 893 116 3 0 1.27E-03 -3.76E-04 1.27E+00 893 116

0.12461 893 117 3 0 1.17E-03 -3.66E-04 1.17E+00 893 117

0.12567 893 118 3 0 1.07E-03 -3.55E-04 1.07E+00 893 118

0.12674 893 119 4 0 9.55E-04 -3.43E-04 9.55E-01 893 119

0.1278 893 120 4 0 8.40E-04 -3.30E-04 8.40E-01 893 120

0.12887 893 121 5 0 7.19E-04 -3.17E-04 7.19E-01 893 121

0.12993 893 122 4 0 5.94E-04 -3.03E-04 5.94E-01 893 122

0.131 893 123 4 0 4.64E-04 -2.88E-04 4.64E-01 893 123

0.13206 893 124 5 0 3.29E-04 -2.73E-04 3.29E-01 893 124

0.13313 893 125 5 0 1.91E-04 -2.57E-04 1.91E-01 893 125

0.13419 893 126 5 0 4.87E-05 -2.39E-04 4.87E-02 893 126

0.13526 893 127 5 0 -9.74E-05 -2.18E-04 -9.74E-02 893 127

0.13632 893 128 4 0 -2.47E-04 -1.95E-04 -2.47E-01 893 128

0.13739 893 129 3 0 -3.99E-04 -1.69E-04 -3.99E-01 893 129

0.13845 893 130 2 0 -5.53E-04 -1.41E-04 -5.53E-01 893 130

0.13952 893 131 2 0 -7.07E-04 -1.11E-04 -7.07E-01 893 131

0.14058 893 132 2 0 -8.61E-04 -7.78E-05 -8.61E-01 893 132

0.14165 893 133 3 0 -1.01E-03 -4.24E-05 -1.01E+00 893 133
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927 57 2 0 -1.31E-03 -7.31E-06 -1.31E+00 0.070737 927 57 2 0 -1.48E-03 -7.24E-06

927 58 2 0 -1.26E-03 -1.43E-05 -1.26E+00 0.071978 927 58 2 0 -1.45E-03 -1.38E-05

927 59 2 0 -1.21E-03 -2.29E-05 -1.21E+00 0.073219 927 59 2 0 -1.42E-03 -2.15E-05

927 60 2 0 -1.15E-03 -3.32E-05 -1.15E+00 0.07446 927 60 2 0 -1.38E-03 -2.95E-05

927 61 2 0 -1.08E-03 -4.52E-05 -1.08E+00 0.075701 927 61 2 0 -1.33E-03 -3.75E-05

927 62 2 0 -1.01E-03 -5.87E-05 -1.01E+00 0.076942 927 62 2 0 -1.29E-03 -4.60E-05

927 63 2 0 -9.26E-04 -7.37E-05 -9.26E-01 0.078183 927 63 2 0 -1.23E-03 -5.53E-05

927 64 2 0 -8.41E-04 -9.01E-05 -8.41E-01 0.079424 927 64 2 0 -1.17E-03 -6.57E-05

927 65 2 0 -7.48E-04 -1.08E-04 -7.48E-01 0.080665 927 65 3 0 -1.10E-03 -7.71E-05

927 66 2 0 -6.49E-04 -1.26E-04 -6.49E-01 0.081906 927 66 3 0 -1.03E-03 -8.91E-05

927 67 2 0 -5.45E-04 -1.44E-04 -5.45E-01 0.083147 927 67 3 0 -9.55E-04 -1.02E-04

927 68 2 0 -4.34E-04 -1.63E-04 -4.34E-01 0.084388 927 68 3 0 -8.72E-04 -1.14E-04

927 69 2 0 -3.19E-04 -1.82E-04 -3.19E-01 0.085629 927 69 3 0 -7.83E-04 -1.28E-04

927 70 2 0 -1.99E-04 -2.00E-04 -1.99E-01 0.08687 927 70 3 0 -6.90E-04 -1.41E-04

927 71 2 0 -7.57E-05 -2.17E-04 -7.57E-02 0.088111 927 71 4 0 -5.91E-04 -1.56E-04

927 72 2 0 5.12E-05 -2.34E-04 5.12E-02 0.089352 927 72 4 0 -4.88E-04 -1.71E-04

927 73 2 0 1.81E-04 -2.50E-04 1.81E-01 0.090593 927 73 4 0 -3.80E-04 -1.86E-04

927 74 2 0 3.13E-04 -2.66E-04 3.13E-01 0.091834 927 74 4 0 -2.68E-04 -2.01E-04

927 75 2 0 4.48E-04 -2.82E-04 4.48E-01 0.093075 927 75 4 0 -1.53E-04 -2.14E-04

927 76 2 0 5.84E-04 -2.98E-04 5.84E-01 0.094316 927 76 4 0 -3.49E-05 -2.27E-04

927 77 2 0 7.22E-04 -3.15E-04 7.22E-01 0.095557 927 77 4 0 8.68E-05 -2.40E-04

927 78 2 0 8.61E-04 -3.32E-04 8.61E-01 0.096798 927 78 4 0 2.12E-04 -2.52E-04

927 79 2 0 1.00E-03 -3.51E-04 1.00E+00 0.098039 927 79 4 0 3.41E-04 -2.65E-04

927 80 2 0 1.14E-03 -3.70E-04 1.14E+00 0.09928 927 80 4 0 4.74E-04 -2.78E-04

927 81 2 0 1.28E-03 -3.90E-04 1.28E+00 0.100521 927 81 4 0 6.09E-04 -2.90E-04

927 82 2 0 1.41E-03 -4.12E-04 1.41E+00 0.101762 927 82 4 0 7.47E-04 -3.03E-04
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927 111 2 0 1.98E-03 -5.25E-04 1.98E+00 0.137751 927 111 3 0 3.94E-03 -4.14E-04

927 112 2 0 1.84E-03 -5.08E-04 1.84E+00 0.138992 927 112 3 0 3.97E-03 -4.12E-04

927 113 2 0 1.69E-03 -4.89E-04 1.69E+00 0.140233 927 113 3 0 3.99E-03 -4.09E-04

927 114 2 0 1.54E-03 -4.70E-04 1.54E+00 0.141474 927 114 3 0 4.01E-03 -4.07E-04

927 115 2 0 1.37E-03 -4.49E-04 1.37E+00 0.142715 927 115 3 0 4.02E-03 -4.05E-04

927 116 2 0 1.20E-03 -4.26E-04 1.20E+00 0.143956 927 116 2 0 4.02E-03 -4.03E-04

927 117 2 0 1.01E-03 -4.01E-04 1.01E+00 0.145197 927 117 2 0 4.01E-03 -4.02E-04

927 118 2 0 8.23E-04 -3.75E-04 8.23E-01 0.146438 927 118 2 0 4.00E-03 -4.03E-04

927 119 2 0 6.27E-04 -3.47E-04 6.27E-01 0.147679 927 119 2 0 3.98E-03 -4.03E-04

927 120 2 0 4.26E-04 -3.17E-04 4.26E-01 0.14892 927 120 2 0 3.94E-03 -4.02E-04

927 121 2 0 2.19E-04 -2.86E-04 2.19E-01 0.150161 927 121 2 0 3.90E-03 -4.00E-04

927 122 2 0 8.88E-06 -2.53E-04 8.88E-03 0.151402 927 122 2 0 3.86E-03 -3.98E-04

927 123 2 0 -2.04E-04 -2.19E-04 -2.04E-01 0.152643 927 123 2 0 3.80E-03 -3.94E-04

927 124 2 0 -4.20E-04 -1.85E-04 -4.20E-01 0.153884 927 124 2 0 3.74E-03 -3.89E-04

927 125 2 0 -6.37E-04 -1.49E-04 -6.37E-01 0.155125 927 125 2 0 3.66E-03 -3.84E-04

927 126 2 0 -8.55E-04 -1.14E-04 -8.55E-01 0.156366 927 126 2 0 3.59E-03 -3.78E-04

927 127 2 0 -1.07E-03 -7.78E-05 -1.07E+00 0.157607 927 127 2 0 3.50E-03 -3.71E-04

927 128 2 0 -1.29E-03 -4.19E-05 -1.29E+00 0.158848 927 128 2 0 3.41E-03 -3.63E-04

927 129 2 0 -1.51E-03 -6.23E-06 -1.51E+00 0.160089 927 129 2 0 3.31E-03 -3.55E-04

927 130 2 0 -1.72E-03 2.89E-05 -1.72E+00 0.16133 927 130 2 0 3.21E-03 -3.46E-04

927 131 2 0 -1.93E-03 6.32E-05 -1.93E+00 0.162571 927 131 2 0 3.10E-03 -3.36E-04

927 132 2 0 -2.14E-03 9.64E-05 -2.14E+00 0.163812 927 132 2 0 2.99E-03 -3.26E-04

927 133 2 0 -2.34E-03 1.28E-04 -2.34E+00 0.165053 927 133 2 0 2.87E-03 -3.16E-04

927 134 2 0 -2.53E-03 1.59E-04 -2.53E+00 0.166294 927 134 3 0 2.75E-03 -3.06E-04

927 135 2 0 -2.72E-03 1.88E-04 -2.72E+00 0.167535 927 135 3 0 2.62E-03 -2.95E-04

927 136 2 0 -2.90E-03 2.14E-04 -2.90E+00 0.168776 927 136 3 0 2.49E-03 -2.85E-04

927 137 2 0 -3.07E-03 2.39E-04 -3.07E+00 0.170017 927 137 3 0 2.36E-03 -2.76E-04

927 138 2 0 -3.23E-03 2.62E-04 -3.23E+00 0.171258 927 138 3 0 2.22E-03 -2.68E-04
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova s otvorima 
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Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova bez otvora 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora- potres Kobe 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima – potres Kobe 

0.04 -9.95E-06 -1.73E-04 -9.95E-03 893 1 451 0.04 3.30E-03 -1.89E-04 3.30E+00 0.001838 893

0.05 -9.84E-06 -1.68E-04 -9.84E-03 893 2 167 0.05 4.58E-03 -3.45E-04 4.58E+00 0.003676 893

0.06 -9.63E-06 -1.64E-04 -9.63E-03 893 3 213 0.06 9.44E-03 -1.05E-03 9.44E+00 0.005514 893

0.07 -9.36E-06 -1.60E-04 -9.36E-03 893 4 85 0.07 1.55E-02 -2.27E-03 1.55E+01 0.007352 893

0.08 -9.38E-06 -1.57E-04 -9.38E-03 893 5 56 0.08 2.19E-02 -3.65E-03 2.19E+01 0.00919 893

0.08 -8.71E-06 -1.57E-04 -8.71E-03 893 6 38 0.08 2.87E-02 -4.81E-03 2.87E+01 0.011028 893

0.09 -8.51E-06 -1.57E-04 -8.51E-03 893 7 31 0.09 3.62E-02 -5.39E-03 3.62E+01 0.012866 893

0.1 -8.96E-06 -1.59E-04 -8.96E-03 893 8 23 0.1 4.32E-02 -5.80E-03 4.32E+01 0.014704 893

0.11 -9.46E-06 -1.62E-04 -9.46E-03 893 9 21 0.11 4.83E-02 -6.60E-03 4.83E+01 0.016542 893

0.11 -1.09E-05 -1.65E-04 -1.09E-02 893 10 17 0.11 5.06E-02 -7.57E-03 5.06E+01 0.01838 893

0.12 -1.22E-05 -1.69E-04 -1.22E-02 893 11 13 0.12 5.03E-02 -9.00E-03 5.03E+01 0.020218 893

0.12 -1.45E-05 -1.73E-04 -1.45E-02 893 12 8 0.12 4.86E-02 -1.07E-02 4.86E+01 0.022056 893

0.12 -1.66E-05 -1.78E-04 -1.66E-02 893 13 7 0.12 4.67E-02 -1.24E-02 4.67E+01 0.023894 893

0.13 -1.86E-05 -1.83E-04 -1.86E-02 893 14 6 0.13 4.52E-02 -1.41E-02 4.52E+01 0.025732 893

0.13 -2.07E-05 -1.87E-04 -2.07E-02 893 15 5 0.13 4.37E-02 -1.55E-02 4.37E+01 0.02757 893

0.14 -2.25E-05 -1.91E-04 -2.25E-02 893 16 5 0.14 4.22E-02 -1.70E-02 4.22E+01 0.029408 893

0.14 -2.43E-05 -1.94E-04 -2.43E-02 893 17 5 0.14 4.07E-02 -1.84E-02 4.07E+01 0.031246 893

0.14 -2.56E-05 -1.96E-04 -2.56E-02 893 18 4 0.14 3.95E-02 -1.99E-02 3.95E+01 0.033084 893

0.14 -2.73E-05 -1.97E-04 -2.73E-02 893 19 4 0.14 3.83E-02 -2.12E-02 3.83E+01 0.034922 893

0.14 -2.87E-05 -1.98E-04 -2.87E-02 893 20 4 0.14 3.71E-02 -2.24E-02 3.71E+01 0.03676 893

0.14 -3.07E-05 -1.97E-04 -3.07E-02 893 21 4 0.14 3.60E-02 -2.35E-02 3.60E+01 0.038598 893

0.14 -3.33E-05 -1.93E-04 -3.33E-02 893 22 4 0.14 3.49E-02 -2.42E-02 3.49E+01 0.040436 893

0.15 -3.61E-05 -1.87E-04 -3.61E-02 893 23 4 0.15 3.37E-02 -2.50E-02 3.37E+01 0.042274 893

0.15 -3.92E-05 -1.80E-04 -3.92E-02 893 24 3 0.15 3.24E-02 -2.55E-02 3.24E+01 0.044112 893

0.15 -4.23E-05 -1.73E-04 -4.23E-02 893 25 3 0.15 3.12E-02 -2.59E-02 3.12E+01 0.04595 893

0.15 -4.51E-05 -1.68E-04 -4.51E-02 893 26 3 0.15 2.99E-02 -2.62E-02 2.99E+01 0.047788 893

0.15 -4.80E-05 -1.61E-04 -4.80E-02 893 27 3 0.15 2.87E-02 -2.64E-02 2.87E+01 0.049626 893

0.15 -5.03E-05 -1.57E-04 -5.03E-02 893 28 3 0.15 2.75E-02 -2.65E-02 2.75E+01 0.051464 893
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0.15 -5.19E-05 -1.53E-04 -5.19E-02 893 29 3 0.15 2.62E-02 -2.65E-02 2.62E+01 0.053302

0.15 -5.38E-05 -1.51E-04 -5.38E-02 893 30 3 0.15 2.50E-02 -2.66E-02 2.50E+01 0.05514

0.15 -5.62E-05 -1.50E-04 -5.62E-02 893 31 3 0.15 2.38E-02 -2.64E-02 2.38E+01 0.056978

0.15 -5.88E-05 -1.50E-04 -5.88E-02 893 32 3 0.15 2.26E-02 -2.64E-02 2.26E+01 0.058816

0.15 -6.17E-05 -1.51E-04 -6.17E-02 893 33 3 0.15 2.14E-02 -2.63E-02 2.14E+01 0.060654

0.15 -6.56E-05 -1.51E-04 -6.56E-02 893 34 3 0.15 2.03E-02 -2.62E-02 2.03E+01 0.062492

0.15 -6.98E-05 -1.52E-04 -6.98E-02 893 35 3 0.15 1.91E-02 -2.60E-02 1.91E+01 0.06433

0.15 -7.45E-05 -1.53E-04 -7.45E-02 893 36 3 0.15 1.80E-02 -2.58E-02 1.80E+01 0.066168

0.15 -7.82E-05 -1.57E-04 -7.82E-02 893 37 3 0.15 1.69E-02 -2.57E-02 1.69E+01 0.068006

0.16 -8.13E-05 -1.62E-04 -8.13E-02 893 38 3 0.16 1.58E-02 -2.54E-02 1.58E+01 0.069844

0.16 -8.37E-05 -1.68E-04 -8.37E-02 893 39 3 0.16 1.47E-02 -2.53E-02 1.47E+01 0.071682

0.16 -8.56E-05 -1.74E-04 -8.56E-02 893 40 2 0.16 1.37E-02 -2.50E-02 1.37E+01 0.07352

0.16 -8.76E-05 -1.79E-04 -8.76E-02 893 41 2 0.16 1.27E-02 -2.50E-02 1.27E+01 0.075358

0.15 -8.90E-05 -1.83E-04 -8.90E-02 893 42 2 0.15 1.19E-02 -2.49E-02 1.19E+01 0.077196

0.15 -9.13E-05 -1.86E-04 -9.13E-02 893 43 2 0.15 1.11E-02 -2.50E-02 1.11E+01 0.079034

0.15 -9.35E-05 -1.87E-04 -9.35E-02 893 44 2 0.15 1.03E-02 -2.51E-02 1.03E+01 0.080872

0.15 -9.62E-05 -1.85E-04 -9.62E-02 893 45 2 0.15 9.62E-03 -2.52E-02 9.62E+00 0.08271

0.14 -9.92E-05 -1.81E-04 -9.92E-02 893 46 2 0.14 8.96E-03 -2.54E-02 8.96E+00 0.084548

0.14 -1.02E-04 -1.76E-04 -1.02E-01 893 47 2 0.14 8.34E-03 -2.56E-02 8.34E+00 0.086386

0.14 -1.03E-04 -1.71E-04 -1.03E-01 893 48 2 0.14 7.74E-03 -2.59E-02 7.74E+00 0.088224

0.14 -1.04E-04 -1.66E-04 -1.04E-01 893 49 2 0.14 7.18E-03 -2.61E-02 7.18E+00 0.090062

0.13 -1.05E-04 -1.62E-04 -1.05E-01 893 50 2 0.13 6.64E-03 -2.64E-02 6.64E+00 0.0919

0.12 -1.04E-04 -1.59E-04 -1.04E-01 893 51 2 0.12 6.11E-03 -2.67E-02 6.11E+00 0.093738

0.11 -1.04E-04 -1.55E-04 -1.04E-01 893 52 2 0.11 5.61E-03 -2.70E-02 5.61E+00 0.095576

0.11 -1.03E-04 -1.51E-04 -1.03E-01 893 53 2 0.11 5.11E-03 -2.73E-02 5.11E+00 0.097414

0.1 -1.04E-04 -1.47E-04 -1.04E-01 893 54 2 0.1 4.64E-03 -2.76E-02 4.64E+00 0.099252

0.09 -1.04E-04 -1.43E-04 -1.04E-01 893 55 2 0.09 4.16E-03 -2.80E-02 4.16E+00 0.10109

0.08 -1.05E-04 -1.40E-04 -1.05E-01 893 56 2 0.08 3.70E-03 -2.82E-02 3.70E+00 0.102928
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893 19 46 0.14 -9.75E-05 -2.86E-04 -9.75E-02 0.03344 927 19 2 0.14 -8.38E-05 -2.34E-04

893 20 55 0.14 -1.07E-04 -3.27E-04 -1.07E-01 0.0352 927 20 2 0.14 -8.84E-05 -2.37E-04

893 21 52 0.14 -1.99E-04 -2.76E-04 -1.99E-01 0.03696 927 21 2 0.14 -8.87E-05 -2.35E-04

893 22 46 0.14 -2.52E-04 -2.00E-04 -2.52E-01 0.03872 927 22 2 0.14 -8.87E-05 -2.33E-04

893 23 51 0.15 -2.59E-04 -1.21E-05 -2.59E-01 0.04048 927 23 2 0.15 -8.60E-05 -2.33E-04

893 24 48 0.15 -2.75E-04 2.85E-04 -2.75E-01 0.04224 927 24 2 0.15 -8.14E-05 -2.28E-04

893 25 45 0.15 -2.32E-04 5.28E-04 -2.32E-01 0.044 927 25 2 0.15 -8.03E-05 -2.26E-04

893 26 43 0.15 -1.92E-04 6.46E-04 -1.92E-01 0.04576 927 26 2 0.15 -7.86E-05 -2.23E-04

893 27 38 0.15 -2.57E-04 7.99E-04 -2.57E-01 0.04752 927 27 2 0.15 -7.92E-05 -2.18E-04

893 28 32 0.15 -3.16E-04 9.47E-04 -3.16E-01 0.04928 927 28 2 0.15 -8.42E-05 -2.09E-04

893 29 25 0.15 -3.27E-04 1.04E-03 -3.27E-01 0.05104 927 29 2 0.15 -8.99E-05 -2.01E-04

893 30 22 0.15 -3.86E-04 1.07E-03 -3.86E-01 0.0528 927 30 2 0.15 -9.71E-05 -1.92E-04

893 31 20 0.15 -5.36E-04 1.09E-03 -5.36E-01 0.05456 927 31 2 0.15 -1.05E-04 -1.84E-04

893 32 18 0.15 -6.03E-04 1.06E-03 -6.03E-01 0.05632 927 32 2 0.15 -1.13E-04 -1.81E-04

893 33 15 0.15 -5.24E-04 8.86E-04 -5.24E-01 0.05808 927 33 2 0.15 -1.21E-04 -1.78E-04

893 34 16 0.15 -4.72E-04 6.93E-04 -4.72E-01 0.05984 927 34 2 0.15 -1.27E-04 -1.80E-04

893 35 14 0.15 -4.44E-04 4.94E-04 -4.44E-01 0.0616 927 35 2 0.15 -1.30E-04 -1.82E-04

893 36 14 0.15 -4.22E-04 3.11E-04 -4.22E-01 0.06336 927 36 2 0.15 -1.33E-04 -1.87E-04
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamičke analize- mogućnost odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova s otvorima 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova bez otvora 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- spriječeno odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize- spriječeno odizanja temelja od podloge 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamička analize- spriječeno odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora-harmonijsko ubrzanje podloge 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima – harmonijsko ubrzanje podloge 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamička analize- spriječeno odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova s otvorima 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova bez otvora 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamička analize- spriječeno odizanja temelja od podloge 

Horizontalni pomak vrha zidanog zida bez otvora- potres Kobe 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha zidanog zida s otvorima – potres Kobe 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati dinamička analize- spriječeno odizanja temelja od podloge 

Dobro ziđe Loše ziđe 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova s otvorima 

Utjecaj promjera uzdužnih  šipki na naprezanje armature zidanih zidova bez otvora 
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UTJECAJ HORIZONTALNIH SERKLAŽA NA  

NOSIVOST ZIDANIH ZIDOVA 

 Zaključci 

 Zidovi bez horizontalnih  serklaža imaju značajno manju graničnu nosivost od istih 

zidova s horizontalnim  serklažima. 

 

 Zidovi koji imaju veću armaturu horizontalnih  serklaža, imaju veću graničnu nosivost na 

horizontalna statička opterećenja i pri djelovanju potresa – osobito za slučajeve kada 

nosivost zidova nije uvjetovana gubitkom njihove stabilnosti kao krutog tijela (klizanje, 

prevrtanje).  

 

 Djelovanje realnog potresa može biti nepovoljnije od rezonantnog harmonijskog ubrzanja 

podloge jednakog maksimalnog ubrzanja. 

 

 Pri provedbi numeričkih analiza realnih konstrukcija na djelovanje potresa, treba koristiti 

što veći broj mogućih akcelerograma potresa (najmanje šest za važnije građevine). 

Odabiru realnih akcelerograma treba posvetiti naročitu pažnju. Preporuča se usporedba 

skaliranih realnih akcelerograma koji su prethodno registrirani u području  lokacije 

analizirane građevine. Moguća je i usporedba umjetno generiranih akcelerograma 

potresa u skladu s važećim propisima (primjerice Eurocode 8). Harmonijske pobude su u 

pravilu manje nepovoljne od kompetentnih realnih akcelerograma. 

 

 Kod građevina s visokim etažama, treba izvoditi više horizontalnih serklaža. Armaturu 

horizontalnih i vertikalnih serklaža treba oblikovati analogno armaturi betonskih okvira. 
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UTJECAJ ODNOSA DULJINE I VISINE NA  

NOSIVOST ZIDANIH ZIDOVA 
 PRIMJER 1 

Osnovni podaci o analiziranim zidovima 

Omeđeni zidovi 

Nearmirani zidovi 
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Horizontalni pomak vrha nearmiranih zidanih zidova 

Dobro ziđe Loše ziđe 

Horizontalni pomak vrha omeđenih zidanih zidova 
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UTJECAJ ODNOSA DULJINE I VISINE NA  

NOSIVOST ZIDANIH ZIDOVA 
 PRIMJER 1 – Neki rezultati statičke analize 
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UTJECAJ ODNOSA DULJINE I VISINE NA  

NOSIVOST ZIDANIH ZIDOVA 
 PRIMJER 2 – Neki rezultati dinamičke analize 

Vertikalno naprezanje u ziđu pri dnu nearmiranih zidanih zidova 

Dobro ziđe Loše ziđe 

Vertikalno naprezanje u ziđu pri dnu omeđenih zidanih zidova 
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UTJECAJ ODNOSA DULJINE I VISINE NA  

NOSIVOST ZIDANIH ZIDOVA 
 PRIMJER 2 – Neki rezultati dinamičke analize 

Dobro ziđe Loše ziđe 

Vertikalno naprezanje u betonu pri dnu omeđenih zidanih zidova 

Vertikalno naprezanje u armaturi pri dnu omeđenih zidanih zidova 
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UTJECAJ ODNOSA DULJINE I VISINE NA  

NOSIVOST ZIDANIH ZIDOVA 

 Zaključci 

 Odnos visine i duljine zidanih zidova ima veliki utjecaj na njihovo ponašanje pri 

statičkom opterećenju i potresu.  

 Uz istu visinu (etažnost), povećanjem duljine zida povećava se njegova posmična 

krutost i osobito krutost na savijanje.  

 Uz istu duljinu zida, povećanjem njegove  visine (etažnosti) značajno se smanjuje 

njegova krutost na savijanje.  

 S povećanjem odnosa visine i duljine zida smanjuje se njegova granična nosivost, te 

povećavaju pomaci, naprezanja u ziđu, betonu i armaturi.  

 Omeđeni zidani zidovi imaju značajno veću graničnu nosivost i manje pomake od 

nearmiranih zidanih zidova.  

 Kvaliteta ziđa ima veliki utjecaj na njihovu graničnu nosivost, deformabilnost i 

naprezanje u ziđu i serklažima. U odnosu na dobro ziđe, loše ziđe ima za posljedicu 

značajno manju nosivost i veću deformabilnost zidnanih zidova.  

 Nearmirani zidani zidovi mogu izdržati samo mala potresna ubrzanja i to za samo 

nisku etažnost. Takve zidove ne treba koristiti u seizmički aktivnim područjima.  

 Uporabu lošeg ziđa treba isključiti, a osobito kod konstrukcija u potresnim područjima. 
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UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

Osnovni podaci o analiziranim zidovima 

Omeđeni zidovi 

Nearmirani zidovi 
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UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

Faktori anizotropije i osnovni parametri za loše ziđe 

Parametri   Jedinica   Dobro ziđe 

        Ka=0.2 Ka =0.4 Ka =0.6 Ka =1.0 

modul elastičnosti Ev  MPa  5 000 5 000 5 000 5 000 

modul elastičnosti Eh  MPa  1 000 2 000 3 000 5 000 

modul posmika  MPa  793.6 1315.7 1685.4 2173.9 

tlačna čvrstoća fmcv  MPa  5.0 5.0 5.0 5.0 

tlačna čvrstoća fmch  MPa  1.0 2.0 3.0 5.0 

vlačna čvrstoća fmtv  MPa  0.15 0.15 0.15 0.15 

vlačna čvrstoća fmth  MPa  0.03 0.06 0.09 0.15 

 

Parametri   Jedinica   Loše ziđe 

        Ka =0.2 Ka =0.4 Ka =0.6 Ka =1.0 

modul elastičnosti Emv  MPa  1 000 1 000 1 000 1 000 

modul elastičnosti Emh  MPa     200   400    600 1 000 

modul posmika  MPa  158.7 263.2 337.1 434.8 

tlačna čvrstoća fmcv  MPa  1.0 1.0 1.0 1.0 

tlačna čvrstoća fmch  MPa  0.2 0.4 0.6 1.0 

vlačna čvrstoća fmtv  MPa  0.03 0.15 0.15 0.03 

vlačna čvrstoća fmth  MPa  0.006 0.012 0.018 0.03 

 

Faktori anizotropije i osnovni parametri za dobro ziđe 
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UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize 

URM 1 

Horizontalni pomak vrha nearmiranih zidanih zidova 
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UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize 

CM 1 

Horizontalni pomak vrha omeđenih zidanih zidova 
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URM 1 

Vertikalno naprezanje u ziđu u točki A pri dnu nearmiranih zidanih zidova 

Dobro ziđe 

Loše ziđe 

URM 3 URM 2 

URM 1 URM 3 URM 2 

0

10

20

30

40

50

60

70

-6 -5 -4 -3 -2 -1 0
H

o
ri

z
o

n
ta

ln
a
 s

il
a

 F
 (

k
N

) 
Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 

Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

0

50

100

150

200

250

-6 -5 -4 -3 -2 -1 0

H
o

ri
z
o

n
ta

ln
a

 s
il
a

 F
 (

k
N

) 

Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 

Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

0

200

400

600

800

1000

-6 -5 -4 -3 -2 -1 0

H
o

ri
z
o

n
ta

ln
a
 s

il
a

 F
 (

k
N

) 

Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 

Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

0

10

20

30

40

50

60

70

-6 -5 -4 -3 -2 -1 0

H
o

ri
z
o

n
ta

ln
a
 s

il
a

 F
 (

k
N

) 

Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 
Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

0

50

100

150

200

250

-6 -5 -4 -3 -2 -1 0

H
o

ri
z
o

n
ta

ln
a
 s

il
a

 F
 (

k
N

) 

Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

0

200

400

600

800

1000

-6 -5 -4 -3 -2 -1 0

H
o

ri
z
o

n
ta

ln
a
 s

il
a

 F
 (

k
N

) 

Naprezanja yy ziđa u točki A  (MPa) 

Series1

Series3

Series2

Series4

Ka=0.2 

Ka=0.4 

Ka=0.6 

Ka=1.0 

A

q

q

F

F

qF

F
q

q

q

F

F

q

q

F

F

q

q

q

q

F

F

F

F

A A A

A A A

B=3m

H
=

6
m

B=3m

H
=

6
m

B=6m

H
=

6
m

B=6m

H
=

6
m

B=12m

H
=

6
m

B=12m

H
=

6
m

H1

H2

A

H1

H2

A

H1

H2

PZ2d 

PZ3d 

PZ4d 

UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

 Neki rezultati statičke analize 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 81 

CM 1 

Vertikalno naprezanje u ziđu u točki A pri dnu omeđenih zidanih zidova 
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CM 1 

Horizontalni pomak vrha omeđenih zidanih zidova 
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Vertikalno naprezanje u ziđu u točki A pri dnu omeđenih zidanih zidova 
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UTJECAJ ANIZOTROPIJE NA NOSIVOST ZIDANIH ZIDOVA 

 Zaključci 

 Granična nosivost, horizontalni pomaci, te naprezanja u ziđu, betonu i armaturi omeđenih 

i nearmiranih zidanih zidova izloženih horizontalnom statičkom i potresnom opterećenju 

značajno ovise o anizotropiji ziđa. Što je anizotropija ziđa veća (manji Ka), to je razlika u 

navedenim veličinama veća.  

 

 Za niske anizotropije ziđa, ponašanje zidova je slično ponašanju zidova s izotropnim 

ziđem. Utjecaj anizotropije ovisi o vrsti zida (nearmirani, omeđeni), kvaliteti ziđa, te 

odnosu duljine i visine zida.  

 

 Dulji zidovi imaju veći utjecaj anizotropije od kraćih zidova. 

  

 Omeđeni zidani zidovi imaju veći utjecaj anizotropije nego nearmirani zidani zidovi.  

 

 Utjecaj anizotropije kod lošeg ziđa je značajno veći od utjecaja anizotropije kod dobrog 

ziđa.  

 

 Treba isključiti uporabu lošeg ziđa, a osobito onog s izraženom anizotropijom. 

 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 87 

UTJECAJ POSMIKA NA NOSIVOST ZIDANIH ZIDOVA 

2x3  10

H

H

0,60

3  10

3  10

0,240,18
0,60

8/25

6/25

6/25

H

H

2x3  10

0,2 B=3,0 m 0,2 0,2 B=6,0 m 0,2 0,2 B=12,0 m 0,2

2x3  10

H

H

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

0,18

q
4  10

q
4  10

2x3  10

H

H

0,60

3  10

3  10

0,240,18
0,60

8/25

6/25

6/25

H

H

2x3  10

0,2 B=3,0 m 0,2 0,2 B=6,0 m 0,2 0,2 B=12,0 m 0,2

2x3  10

H

H

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

0,18

q
4  10

q
4  10

2
x

2
  

1
2

2
x

2
  

1
2

2
x

2
  

1
2

URM

0
,4

2
,8

0
,2

2
,8

0
,2

6
,0

 m
 (

H
)

1
URM

2
URM

3

0
,4

2
,8

0
,2

2
,8

0
,2

6
,0

 m
 (

H
)

CM
1

CM
2

CM
3

2x3  10

H

H

0,60

3  10

3  10

0,240,18
0,60

8/25

6/25

6/25

H

H

2x3  10

0,2 B=3,0 m 0,2 0,2 B=6,0 m 0,2 0,2 B=12,0 m 0,2

2x3  10

H

H

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

0,18

q
4  10

q
4  10

2x3  10

H

H

0,60

3  10

3  10

0,240,18
0,60

8/25

6/25

6/25

H

H

2x3  10

0,2 B=3,0 m 0,2 0,2 B=6,0 m 0,2 0,2 B=12,0 m 0,2

2x3  10

H

H

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

q
4  10

0,18

q
4  10

q
4  10

2
x

2
  

1
2

2
x

2
  

1
2

2
x

2
  

1
2

URM

0
,4

2
,8

0
,2

2
,8

0
,2

6
,0

 m
 (

H
)

1
URM

2
URM

3

0
,4

2
,8

0
,2

2
,8

0
,2

6
,0

 m
 (

H
)

CM
1

CM
2

CM
3

Osnovni podaci o analiziranim zidovima 

Omeđeni zidovi 

Nearmirani zidovi 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 88 

UTJECAJ POSMIKA NA NOSIVOST ZIDANIH ZIDOVA 

Nearmirani zidani zidovi 

Harmonijsko ubrzanje podloge 

x
..

0,05g

 - 0,05g

tT1

x =0,05g sin
.. t

T1

10T1

x
..

0,3g

 - 0,3g

tT1

x =0,3g sin
.. t

T1

10T1

x
..

0,2g

 - 0,2g

tT1

x =0,2g sin
.. t

T1

10T1

x
..

0,1g

 - 0,1g

tT1

x =0,1g sin
.. t

T1

10T1

x
..

0,15g

 - 0,15g

tT1

x =0,15g sin
.. t

T1

10T1

x
..

0,1g

 - 0,1g

tT1

x =0,1g sin
.. t

T1

10T1

Omeđeni  zidani zidovi 

Marija Smilović Zulim, Jure Radnić 



HKIG – Opatija 2019. Marija Smilović Zulim 89 

UTJECAJ POSMIKA NA NOSIVOST ZIDANIH ZIDOVA 
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Horizontalni pomak vrha omeđenih zidanih zidova 
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URM 1 

Posmično naprezanje u ziđu u točki A pri dnu nearmiranih zidanih zidova 
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Posmično naprezanje u ziđu u točki A pri dnu omeđenih zidanih zidova 
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URM 1 

Horizontalni pomak vrha nearmiranih zidanih zidova izloženih  harmonijskom ubrzanju 

podloge s amax=0,15g 
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Horizontalni pomak vrha omeđenih zidanih zidova izloženih  harmonijskom ubrzanju 

podloge s amax=0,3g 
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 ZAKLJUČCI 

 
 Kod zidanih zidova posmik ima veliki utjecaj na njihovo ponašanje pri statičkom i 

dinamičkom opterećenju, kao i na njihovu deformabilnost i graničnu nosivost. 

 

 Utjecaj posmika se manifestira značajnim smanjenjem krutosti i nosivosti zidova. Ovo je 

osobito izraženo kod nearmiranih zidanih zidova. 

 

 Modeli koji ne uzimaju u obzir utjecaj posmika na nosivost zidanih zidova mogu pri 

većem statičkom i dinamičkom opterećenju dati rezultate koji drastično odstupaju od 

realnih. 

 

 Osim uključivanja utjecaja normalnih naprezanja na slom ziđa, pouzdani numerički 

modeli trebaju uključivati i utjecaj posmičnih naprezanja. 

 

 Primjenom korištenih modela u statičkim analizama razmatranih zidova, model koji ne 

uzima utjecaj posmika u nekim slučajevima daje i do dvostruko veću graničnu nosivost i 

značajno manje pomake zida od modela koji uzima utjecaj posmika. 

 

 Čini se da je kod dinamičkih (potresnih) opterećenja razlika u rezultatima korištenih 

modela manja nego kod statičkih, ali još uvijek vrlo izražena. 

UTJECAJ POSMIKA NA NOSIVOST ZIDANIH ZIDOVA 

Marija Smilović Zulim, Jure Radnić 
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 ZAKLJUČCI 

 
 Utjecaj posmika na nosivost zidanih zidova značajno ovisi o tipu zida (nearmirani, 

omeđeni), kvaliteti ziđa i odnosu duljine i visine zida. 

 

 Osim velikih razlika u najvećoj vrijednosti razmatranih veličina za oba korištena modela, 

njihova je vremenska funkcija još izraženije različita. 

 

 Model bez utjecaja posmika daje pravilnije i dominantno oscilatorne pomake zidanih 

zidova pri potresu. Kod modela koji uključuje utjecaj posmika, pomaci su pretežito u 

jednom smjeru nakon popuštanja u posmiku. 

 

 Svaki numerički model koji ima pretenziju opisivanja stvarnog ponašanja zidanih zidova 

do sloma treba uključivati utjecaj posmika na slom ziđa. 
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