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Mehanička svojstva - nosivost okomito na ravninu zida



A/B zgrada Zgrada od 
omeđenog ziđa

A-b zgrada
s ispunskim ziđem 

Broj katova: + +/- +

Toplinska svojstva: - + +
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https://earthquaketrack.com/p/croatia/biggest

Potres



S ograničenjem međukatnog pomaka na 5 ‰ [prema EN 1998-1:2004, 4.4.3.2 (1)]: 
- ispunsko ziđe nema značajan doprinos u ukupnoj krutosti na horizontalna djelovanja
- oštećenja zgrada uslijed potresa su minimalna jer ziđe može podnijeti takve međukatne 

pomake bez značajnih oštećenja

EN 1998-1:2004

4 PRORAČUN ZGRADA
4.3 Proračun konstrukcije

4.3.6 Dodatne mjere za okvire s ispunskim ziđem
4.3.6.1 Općenito
(4) U betonskim zidnim sustavima ili dvojnim sustavima istovrijednim zidnim
kao i u ukrućenim čeličnim ili spregnutim čelično-betonskim sustavima
međudjelovanje s ispunskim ziđem smije se zanemariti.
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Određivanje posmične čvrstoće na kontaktu između blokova lijepljenih ljepilo Dryfix.Extra (poliuretanski adheziv)

Srednja vrijednost 
posmične deformacije

gmin ≥ 8%o
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Vezivanje za strop:
mort + 2f12

Vezivanje za strop: 
PU pjena - vatrootporna

Vezivanje za strop: 
PU pjena - obična
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Pomaci:

Top

Middle

Bottom
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Prof. 
Antonio Munjiza

Displacement field overlay on the photo of wall Calculated displacement field

Ispunsko ziđe POROHERM IZO PROFI – Mehanička svojstva



B/ 
Nestacionarni toplinski tok



U = 0.25 W/(m2K)

POROTHERM IZO PROFI 32 wall:
Ceramic body: 
Thermal conductivities in the direction of X, Y KXX=KYY= 0.18 W/(mK)
Densityr = 1450 kg/m3;  Specific heat c = 900 J/(kgK)
Thermal isolation (stone wool): 
Thermal conductivities in the direction of X, Y KXX=KYY=0.034 W/(mK)
Density r = 50 kg/m3; Specific heat c = 1030 J/(kgK)
Convective heat transfer coefficient: U = 0.25 W/(m2K)

R/C wall with thermal insulation (+ stone wool outside):
Concrete: 
Thickness of concrete wall: t = 0.20 m
Thermal conductivities in the direction of X, Y: KXX=KYY= 2.6 W/(mK)
Density r = 2400 kg/m3; Specific heat c = 1000 J/(kgK)
Thermal isolation (mineral wool) - ETICS: 
Thickness of mineral wool: t = 0.133 m*
(*thickness chosen to obtain equal value of U for both walls)
Thermal conductivities in the direction of X, Y KXX=KYY=0.034 W/(mK)
Density r = 50 kg/m3; Specific heatc = 1030 J/(kgK)
Convective heat transfer coefficient (R/C wall with thermal insulation): 
U = 1/ (S ti/KXXi) = 1/(0.20/2.6+0.133/0.034) U = 0.25 W/(m2K)
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Transientna analiza provođenja topline – ravninski problem:
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Temperature field after t = 153600 sec = 2560 min = 42 hours 40 min
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Temperature field after t = 7500 sec = 125 min = 2 hours 5 min
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video
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Ispunsko ziđe: Toplinska svojstva

video
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Ciljanu temperaturu na unutarnjoj strani zida od  
Ti = 20.0 OC konstrukcija postiže za:
▪ 2 sata 5 min - POROTHERM IZO PROFI 32 zid
▪ 42 sata 40 min – a/b zid s toplinskom izolacijom izvana 

(kamena vuna)

U zgradi od POROTHERM IZO PROFI 32 blokova potrebno 
je 40 sati i 35 minuta manje (uz toplinski tok q=30 W/m2), 
za postizanje temperature na unutarnjoj strani zida Ti = 
20.0 OC te je ušteda energije:

Qsave = 40.6 sati * 30 W/m2 = 1.217 kWh/m2
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Dominant loads

Gravity loads

Seismic (earthquake) load

Specific GRAVITY load [G+Q]:
- up to 10 kN/m2 per storey
- total: up to 30 kN/m2

G+Q

1st floor

Ground floor

Loft

G+Q

G+Q

Seismic (earthquake) load
- According to EUROCODE 8 (Rules for “simple masonry 

buildings”
- Minimum strength of masonry units: 5 MPa

Porotherm Profi System / Masonary - Family house (up to 3 storeys)



Rules for “simple masonry buildings” - EC8 
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Earthquake force VS Wall area (pA,min.) VS Number of floors allowed

Zagreb
6.5%

Porotherm Profi System / Masonary - Family house (up to 3 storeys)



Porotherm Profi System / Masonary - Family house (up to 3 storeys)

Minimum area of shear walls for 
„simple masonry buildings”: 

pA,total = 2 x 6.5% = 13%  

6.5 [%]

6
.5

 [
%

]

Family house in Zagreb
3 storeys

1

2

3

POROTHERM PROFI + 
Dryfix.extra + 
R/C confining elements

Total gravity load
G+Q = 30 kN/m2



Total specific gravity load G+Q = 30 kN/m2

Specific area of masonry wall (6.5%): 0.065 m2/m

Specific normal stress in masonry (for ideal position of the walls): fk,spec,id. = 0.030 [MN] / 0.065 [m2/m] = 0.46 MPa

Increase of stresses due to unfavourable (accidental and nonsymmetrical ) position of the walls: 2X

Specific normal stress in wall: fk,spec. = 0.46*2 = 0.92 MPa

The partial factor for materials (mean value): gM = 2.2

The reduction factor for slenderness and eccentricity: F  0.75

Constant K (according to group of masonry units, Group 2): K = 0.70 

Minimum required compression strength of masonry: fk,req,min. = fk,spec. * gM / F = 0.92*2.2/0.75 = 2.7 MPa

Minimum required compression strength of block: fb,req,min. = (fk,spec. / K)^(1/0.85) = (2.7 / 0.70)^(1/0.85) = 4.9 MPa

Minimum required compression strength of block:

Porotherm Profi System / Masonary - Family house (up to 3 storeys)


