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Ispunsko zide POROHERM 1ZO PROFI -
Mehanicka svojstva
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Ispunsko zide POROHERM 1ZO PROFI -
Mehanicka svojstva

A/B zgrada Zgrada od A-b zgrada
omedenog zida s ispunskim zidem
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Ispunsko zide POROHERM 1ZO PROFI -
Mehanicka svojstva

Jadranska regija — seizmicki aktivno podrucje

, 42 years ago 6.9 magnitude, 10 km depth
Stari Bar, Montenegro

Q 5 months ago 6.4 magnitude, 10 km depth
Petrinja, Sisatko-Moslavacka, Croatia

? 42 years ago 6.2 magnitude, 8 km depth
Budva, Budva, Montenegro

? 59 years ago 6.2 magnitude, 15 km depth
Baska Voda, Splitsko-Dalmatinska, Croatia
, 59 years ago 6.2 magnitude, 15 km depth
Tucepi, Splitsko-Dalmatinska, Croatia

, 51 years ago 6.1 magnitude, 15 km depth
Trn, Republika Srpska, Bosnia and Herzegovina
? 51 years ago 6.1 magnitude, 15 km depth
Trn, Republika Srpska, Bosnia and Herzegovina
Q 24 years ago 6.0 magnitude, 10 km depth
Podgora, Dubrovacko-Neretvanska, Croatia

, 57 years ago 6.0 magnitude, 15 km depth
Podvinje, Brodsko-Posavska, Croatia

, 59 years ago 5.9 magnitude, 15 km depth
Pazari¢, Federation of Bosnia and Herzegovina, Bosnia and

Herzegovina

https://https://earthquaketrack.com/p/croatia/biggest
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Ispunsko zide: Ponasanje u ravnini zida
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% R/C SLAB CONNECTION to the R/C beam/slab
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VISl £V 1998-1:2004

.* BUILDING THE FUTURE

4 PRORACUN ZGRADA
4.3 Proracun konstrukcije
4.3.6 Dodatne mjere za okvire s ispunskim zidem
4.3.6.1 Opcenito
(4) U betonskim zidnim sustavima ili dvojnim sustavima istovrijednim zidnim kao i u ukruc¢enim celicnim ili spregnutim
Celicno-betonskim sustavima medudjelovanje s ispunskim zidem smije se zanemariti.

S ogranicenjem medukatnog pomaka na 5 %o [prema EN 1998-1:2004, 4.4.3.2 (1)]:
- ispunsko zide nema znacajan doprinos u ukupnoj krutosti na horizontalna djelovanja
- oStecenja zgrada uslijed potresa su minimalna jer zide mozZe podnijeti takve medukatne pomake bez znacajnih osteéenja
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kontaktu izmedu blokova lijepljenih ljepilo Dryfix.Extra (poliuretanski adheziv)
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Ispunsko zide: Ponasanje okomito na ravninu zida

According to EN 1998-1, non-structural elements may be verified on seismic load as shown below.

The effects of the seismic action may be determined by applying to the non-structural element a horizontal force Fa

Fa which is defined as follows
Fa=(Sa*Wa*7ya)/qa [EN 1998-1:2004; (4.24)]
MASONRY INFILL WALL - Porotherm IZO Profi with Porotherm Dryfix.extra adhesive bonding system "
Verification according to EN 1998-1 (4.3.5 Non-structural elements) and EN 1996-1 o
Wienerberger

Use this table "as is" - without warranty. Use it at your own risk.

This is an approximate calculation with the following assumptions:

- infill wall is fixed at the bottom (mortar) and at the top (by PU or by two stell 2 dowelsim+mortar)

- plane of failure is parallel to the bed joints

F - calculation is carried outon a wall L=1 m lang

{—a - specific weight of masonry: v = 7.5 kN/m3

- additional permanent load on infill wall (blaster, insulation, other permanent load): W_;; = 0.10 kN/im2

- characteristic compressive strength of masonry: f, = 6.35 MPa [experimental testing, ZAG Ljubljana/Slovenia, 5t. P 0550/08-650-3]
- modulus of elasticity. E = 7 48 GPa [experimental testing, ZAG Ljubljana/Slovenia, 5t P 0550/08-650-3]
- importance factor of the element v, = 1.0 [EC8; 4.3.5.3 (2)]

- hehaviour factor ofthe element q=2.0 [ECE; Table 44]

- flexural strength of masanry with the plane of failure parallel to the bed joints: f,.. = 0.15 MPa [ECE; 3.6.3]

|Nore: Fullfill only yellow cells
h |hs Input data:

z ............
2B
Results: .
ﬁ ________________________
1 st T e e T
soil factor
ctural elements




Hrvaiska komora inZenjera gradevinarstva
DANI HRVATSKE KOMORE INZENJERA GRADEVINARSTVA, Opatija, 17. - 19.6.2021.

Tema: POTRESNO INZENJERSTVO
Theme: EARTHQUAKE ENGINEERING

Predavanje: PRORACUN ZIDOVA NA OTKAZIVANJE IZVAN RAVNINE
Lecture: ~ CALCULATION PROCEDURE OF OUT-OF-PLANE WALL FAILURE

Predavaé, tvrtka, adresallLecture, firm, adress:
Doc.dr.sc. Marija Dem3i¢, dipl.ing.grad./Assist.Prof., PhD :;: (marija.demsic@grad.unizg.

g hr), Sveudiliste u Zagrebu, Gradevinski fakulteﬂUﬂn, ersity of Zagreb, Faculty of Civil En
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44 Teding d.o.0. Zagreb, Hrvatska/Croatia
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Engineering Structures
Volume 242, 1 September 2021, 112525

ELSEVIER

Experiment-based out-of-plane resistance of
strong masonry infills for codified applications

Riccardo R. Milanesi * & B, Paolo Morandi ® &, Sanja Hak *®, Guido Magenes * °&
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Ispunsko zide: Ponasanje okomito na ravninu zida

Steel dowel; @12 mm; L=150 mm
T

+ - + General purpose mortar, 15 mm + s " PU - polyurethane foam (Fire Foam)
ok ) %
General purpose mortar, 15 mm PU - polyurethane foam (Fire Foam)
RC slab 1 1 1 RC slab
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General purpose mortar, 15 mm General purpose mortar, 156 mm
RC slab RC slab
114 " 114
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Load [kN]

Ispunsko zide: Ponasanje okomito na ravninu zida

Vezivanje za strop:

Vezivanje za strop: Vezivanje za strop:
mort + 2¢12 J 2 : -

PU pjena - vatrootporna PU pjena - obi¢na

-

T T T T 6
©  Experimental data
Function fit
- | m—(x) = 0.83176"x"eXp(-((x-5.5076)/3.4494)%)'H(x-6.1752) A £ - 51 \ /\ _
R? = 0.99464 A~ ]
I o’ h 4 Top €&— :
= /
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&
- 4 2t Bottom €&— 4
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i 7 Uy — Middle | |
— Bottom
Top
| 0 | | | | I I
0 6 7 -1 0 1 2 3 4 5 6 7
Displacement [mm] Displacement [mm]
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Ispunsko zide: Ponasanje okomito na ravninu zida

Overall results for experimental tests of masonry infill

Sample - Connector on Intensity of force in Horizontal Horizontal Horizontal
the top midspan [kN] deflection in deflection atthe  deflection at the top
midspan [mm] bottom [mm] [mm]
SD: steel dowels + Fsp. mean = 9.0 Om=3.7 3 =00 =036
general purpose
mortar
PU: polyurethane Feumean = 4.9 On=9.2 0= 0.03 6=0.20
foam (Fire Foam)
PU-0: polyurethane Fru., mean = 3.6 On=3.1 0y = 0.06 6r=0.50
ordinary foam

Frn=45  Onnewn=40  Goren=003  Snen=0.30

HKIG — Opatija 2021. 12
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Ispunsko zide: Ponasanje okomito na ravninu zida

1

=007 sec 1=284 sec =565 sec
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Displacement field overlay on the photo of wall Calculated displacement field '
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METHODS
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Ispunsko zide POROHERM 1ZO PROFI -
Toplinska svojstva
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Ispunsko zide POROHERM 1ZO PROFI -
A U=025W/(m2K) A

Toplinska svojstva s

Ceramic Body ‘
The oufside of the wall

The outsidé of the wall

I D
g = - StoneEWO(ﬂ 8
T,=10°C = T,=10°C o ) -
e g e l:_::J g c
@ = o g
£ 3 s O
(@) o
S gx k] g
R
Heat flux a Heat flux a
POROTHERM IZO PROFI 32 wall:
S = Ceramic body:
T,=10°C = T,=10°C X _ Thermal conductivities in the direction of X, Y KXX=KYY= 0.18 W/(m-K)
X M Densityr = 1450 kg/m3; Specific heat c = 900 J/(kg-K)
7] =9 N
f= o (14 Thermal isolation (stone wool):
° 14 g Thermal conductivities in the direction of X, Y KXX=KYY=0.034 W/(m-K)
o O Density r = 50 kg/m3; Specific heat ¢ = 1030 J/(kg-K)
Convective heat transfer coefficient: U = 0.25 W/(m2-K)
R/C wall with thermal insulation (+ stone wool outside):
Concrete:
Thickness of concrete wall: t =0.20 m
g Thermal conductivities in the direction of X, Y: KXX=KYY= 2.6 W/(m-K)
Te=1 0°C '; Te=1 0°C E _ Density p = 2400 kg/m3; Specific heat c = 1000 J/(kg-K)
~ |-|IJ TR Thermal isolation (mineral wool) - ETICS:
) 2 5 8 Thickness of mineral wool: t = 0.133 m*
_: i T.=20 °C o o (*thickness chosen to obtain equal value of U for both walls)
s S ! 8 8 Thermal conductivities in the direction of X, Y KXX=KYY=0.034 W/(m-K)

-—Nru
IRY q=30 Wim?
-—\u

Density p = 50 kg/m3; Specific heatc = 1030 J/(kg-K)
Convective heat transfer coefficient (R/C wall with thermal insulation):

u=1/(Z ti/KXXi) =1/(0.20/2.6+0.133/0.034) U = 0.25 W/(m2-K)
HKIG - Opatija 2021. 2228 15
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Ispunsko zide: Toplinska svojstva

Transientna analiza provodenja topline — ravninski problem:

IIIIIEIIII
EEEERE
2@

3. Governing equation

The material obeys Fourier’s law of heat conduction:

_ T
1= Ko

where:

(1 [ the rate of heat flow conducted per unit area

16 o the thermal conductivity tensor for the material

T : s : 2
FYMRIE the temperature gradient vector in Cartesian coordinates.

The general equation for heat conduction in solids is T

|| e 2} R O K R
1 O O L |
[6 (k a'r) d (k a'r)] 5 oT E E| E
. X o q=pt— : = L] = %
dx ax) " ax\" dy Jt ; ;E”U, s e i
where: } E
d 2 s, 0 R O ) B B W =251 e
T2 the mass density of the material L s
i the specific heat % Ei E
b the time RE e E
and may be generally subjectedto one or more of the following boundary conditions. ggggggéggggggggggg Tj o i
Equationis solved by Finite Element Method (2D problem). E E E
i 5 | N 0 G N e 0 . N 0 T
[Z][ 0 O L . | L | L L2 L L

% HKIG - Opatija 2021. &
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Boris Trogrli¢, Tomislav Franko

Ispunsko zide: Toplinska svojstva

2001

1929

1558

17 86

1713

16.43

| 1572

15.00

1429

1357

1286

12.14

1143

10.71

10.00

Temperature field after t = 153600 sec = 2560 min = 42 hours 40 min
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‘Stone Wool‘ ’

Ll
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Ispunsko zide: Toplinska svojstva

2014

1942

16.70

17497

1725

1652

1280

1507

1435

1362

12480

1217

1142

1072

10,00

SMAPSHOT MUMBER = 73 AT TIME ZOMNE = 7.500E+03

Temperature field after t = 7500 sec = 125 min = 2 hours 5 min
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Ispunsko zide: Toplinska svojstva

TEMPERATURE

DISPLAY IV - GEOMETRY MODELING SYSTEM (1.5.0) PREPOST MODULE VIEW 9999491

Stone Wool

RANGE 10.32539

.......... o
....-..... "

Concrete

SNARPSHOT NUMBER = 257 AT TME ZONE = 1.542E+05

Boris Trogrli¢, Tomislav Franko
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Ispunsko zide: Toplinska svojstva

DISPLAY IV - GEOMETRY MODELING SYSTEM (1.5.0) PREPOST MODULE

{Stone Wool\ ‘

NISA, /DISPLAY
NOVR27/2019 232153

SNAFSHOT NUMBER = 74 A1 TiME ZONE = ¢ 40CE+03

video
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tT=10°C=0

T.=10°C

toplinska izo
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t1000c=42 hours 40 min
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-y
X g=30 W/m?
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Ispunsko zide: Toplinska svojstva

tro10c=0
s
T,=10°C _
w
L O
Er
On
%o
oN
tT=10°C < tT=><°c< tT=20°C
=
T,=10°C Z
W
L O
Ex
On
%o
oN

tr_pc=2 hours 5 min

T,=10°C

POROTHERM
1ZO PROFI

UNIVERSITY OF SPLIT,
rA 1 FACULTY OF CIVIL ENGINEERING,
| ARCHITECTURE AND GEODESY

Ciljanu temperaturu na unutarnjoj strani zida od

T, = 20.0 °C konstrukcija postize 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 g=30
W/m2), za postizanje temperature na unutarnjoj strani
zida T, = 20.0 OC, te je usteda energije:

Q. = 40.59 sata * 30 W/m2 = 1.217 kWh/m2
HKIG — Opatija 2021. g 21
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Ispunsko zide POROHERM 1ZO PROFI -
mehanicka i toplinska svojstva

HVALA NA PAZNJI
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