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Stevilo nadstropij:

Toplotne lastnosti:
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Q 3,days.ago 3.3 magnitude, 10 km depth
Stolac, Federation of Bosnia and Herzegovina,

Bosnia and Herzegovina

0 -12.days.ago , 10 km depth
" Metkovié, Dubrovaéko-Neretvanska, Croatia

Q_l,,S,‘,,day;,smago 3.0 magnitude, 10 km depth
Kasina, Grad Zagreb, Croatia
about.a.month.ago 3.2 magnitude, 10 km depth
Dubrava, Grad Zagreb, Croatia

Q,a,b,o,,u,j;,,a,,mo,,mm‘,agQ 3.0 magnitude, 10 km depth
Kasina, Grad Zagreb, Croatia
2.months.ago 3.4 magnitude, 10 km depth
Kasina, Grad Zagreb, Croatia

Q.E..‘m.omhs..‘ago , 10 km depth
Kasina, Grad Zagreb, Croatia
4.Jnonths.ago , 10 km depth
Kasina, Grad Zagreb, Croatia

Q 3.months.ago 3.3 magnitude, 7 km depth
Potoci, Federation of Bosnia and Herzegovina,

Bosnia and Herzegovina

Q.S..‘n.lomhs..ago , 15 km depth
Gracac, Zadarska, Croatia
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s - o= BUILDING THE FUTURE EN 1998_1 :2004

4 IZRACUN STAVB
4.3 Izracun konstrukcije
4.3.6 Dodatni ukrepi za okvirje s polnilnim zidoviem
4.3.6.1 Splosno
(4) »Pri stenastih (betonskih) ali mesanih konstrukcijskih sistemih, ekvivalentnih
stenastim, kakor tudi pri jeklenih ali sovpreznih jekleno-betonskih (okvirnih)
sistemih s povezji, lahko sodelovanje zidanih polnil zanemarimo. «

2

PERPEND JOINT ~|
between masonry infill
and R/C column ('soft' mortar)
RC frames approx. 1 cm
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R/C SLAB CONNECTION to the R/C beam/slat

Y
1

R/C BEAM

MASONRY INFILL

ﬁ )

R/C COLUMN
interstorey height

R/C COLUMN

h

4
I

Z omejitvijo mednadstropnega pomika 5 %o [skladno z EN 1998-1:2004, 4.4.3.2 (1)]:

zidovje kot polnilo nima znatnega doprinosa v skupni togosti na horizontalna delovanja
poskodbe stavb zaradi delovanja potresa so minimalne, ker zidovje lahko prenese takSne
mednadstropne pomike brez znatnih poskodb

dr = the design interstorey drift < 5%o
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Dolocanje strizne trdnosti na spoju med zidaki, lepljenimi z lepilom Dryfix.Extra (poliuretansko lepilo)

u17

dnost
deformacije

> 8%o0

1.5

0.5

-0.5

-1

-1.5

18

Srednja vre
Y

[Ny] 82104

strizn

e ]

S

| o | o | |

e T e % g

/ e —————
\ I | |
| 1 | 1

v—fllrfllf?”.—flﬁlf/f////rlfﬁ/w,/’/’/’/sff_’m

PresjekB

]

114 8

A

EUERNNNNRRNN RN -y

[ | | — | | — 1 —; | —

AR TR, SR

o | — — ] —  —

R RO N WA

s | s | o | ) o | o | —|

AR AN R R W

| I | I  E— | I — ] —

R AR NERARNS NN

o | o | | | | i | — |

Al

Presjek A

11861 ' 08¢ ' €881
082

2}
min

10
8t
6
4+
2

249

243

747

248

2

o
0o w
N”
o &
o
T3
]
Z 0

Wienerberger

FACULTY OF CIVIL ENGIN
ARCHITECTURE AND GE(

=i ™"

A [mm]




A/ Mehanske lastnosti

where:

Fa

Fa s,

";’a

.1 st qa

Fig 2.4 Masonry infill wall — non-structural elements
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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 F,
Fa which is defined as follows

Fo=(Sa*Wa*v2)/ ga [EN 1998-1:2004; (4.24)]

is the horizontal seismic force, acting at the centre of mass of the non-structural element in the most
unfavourable direction

is the weight of the element

is the seismic coefficient applicable to non-structural elements

The seismic coefficient Sz may be calculated using the following expression:

Sa=a*S*[3"(1+zH)/(1+(1-TaT1)?)-0.5] [EN 1998-1:2004; Eq. (4.25)]

where:

o - the ratio of the design ground acceleration on type A ground, ag, to the acceleration of gravity g

S -the soil factor

Tz - the fundamental vibration period of the non-structural element

Ti -the fundamental vibration period of the building in the relevant direction

Z - the height of the non-structural element above the level of application of the seismic action (foundation or top of
a rigid basement)

H - the building height measured from the foundation or from the top of a rigid basement

The value of the seismic coefficient Sa may not be taken less than a * S.

is the importance factor of the element, see EN 1998-1:2004; 4.3.5.3
For the following non-structural elements the importance factor ya shall not be less than 1.5:
- anchorage elements of machinery and equipment required for life safety systems
- tanks and vessels containing toxic or explosive substances considered to be hazardous to the safety of the
general public.
In all other cases (as exterior wall) the importance factor ya of non-structural elements may be assumed to be
va=1.0

is the behaviour factor of the element
Upper limit values of the behaviour factor ga for non-structural elements “Exterior and interior walls” [EN 1998-1:2004;
Table 4.4]is ga=2.0

SLOVENUE
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Fig 2.4 Masonry infill wall — non-structural elements

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 F,
which is defined as follows

Fo=(Sa*Wa*v2)/ ga [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

l"l
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 {martar) and atthe top (by PU or by two stell 2 dowelsim+martar)

- plane of failure is parallel to the bed joints

- calculation is carried out on a wall L=1 m long

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

- additional permanent load on infill wall (blaster, insulation, ather permanent load): W, = 0.10 kN/m2

- characteristic compressive strength of masonry: f, = 6.35 MPa [experimental testing, ZAG Ljubljana/Slovenia, st P 0550/08-850-3]
- madulus of elasticity: E = 7 48 GPa [experimental testing, ZAG Ljubljana/Slovenia, 5t P 0550/08-850-3]
- importance factor of the element v, = 1.0 [EC8; 4.3.5.3 (2]

- behaviour factor of the element. q=2.0 [ECE; Tahle 4.4

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

Note: Fullfill only yeliow cells

Input data:
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Steel dowel: @12 mm; L=150 mm
T

+ —General purpose mortar, 15 mm
&
+
I,J—General purpose mortar, 15 mm
RC slab l l / l
I I i
=
M~
o
General purpose mortar, 15 mm
RC slab

‘L 114 ‘L

plaster

R/C beam

H dowel: @12 mm; L=150 mm

plaster

R/C column or wall

thermal insulation
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Polyurethane foam (PU) or
steel dowel + general purpose mortar

dowel: @12 mm; L=150 mm
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Stiff, RC reactive wall
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PU - polyurethane foam (Fire Foam)
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General pl.T'pose mortar, ‘15 mm
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~—PU - polyurethane foam (ordinary foam)

/—PU - polyurethane foam (ordinary foam)

/

RC slab /

270

/ -General purpose mortar, 15 mm

RC slab

ZBORNICA ZA

A UNIVERSITY OF SPLIT, "‘ ARHITEKTURD I Z S
r 1 FACULTY OF CIVIL ENGIN Wienert er IN PROSTOR

ARCHITECTURE AND GE(
SLOVENUE INZENIRSKA ZBORNICA SLOVENUE




A/ Mehanske lastnosti — nosilnost pravokotna na ravnino zidu

Vez s stropom: Vez s stropom: Vez s stropom:
malta + 2¢12 > Ognje odporna PU pena Obicajna PU pena
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Experimental data

— f(x) = 0.831 76'x'exp(-((x-5.5076)/3.4494)2)' H(x-6.1752)

Force [kN]

-h

plane of failure parallel to bed joints, £,

Arch assumed for resisting lateral loads (diagrammatic)

M
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Intensity of force in midspan
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Viewing results for type SD

Horizontal deflection in ~ Horizontal deflection at

Horizontal deflection at

Intensity of force in midspan

Viewing results for type PU

Horizontal deflection in

‘ Horizontal deflection at ~ Horizontal deflection at

(kN] midspan [mm] the bottom [mm] the top [mm] [kN] midspan [mm] the bottom [mm] the top [mm]
Fon =48 Bn =35 %=00 &=02 Feur = 5.1 B0 =6.1 8y =0.05 §=02
Fspp=5.2 dn=27 3 =0.0 8,=00 Feuz = 5.0 Sn=48 8= 0.02 5=02
Fspn=5.2 dn=48 3 =0.0 5,=09 Fouz =47 Sn=48 5= 0.03 5,=02
FSD,mean =50 Sm,mean =37 Sb,mean =00 St,mean =04 FPU‘mean =49 Sm,rnean =52 Sh,msan =0.03 St,mean =02
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Viewing results for type PU-0

Intensity of force in midspan ~ Horizontal deflection in

Horizontal deflection at

Horizontal deflection at

[kN] midspan [mm] the bottom [mm)] the top [mm]
Fpuon = 4.25 Sm=3.8 8, =0.10 5:=0.8
Fpuoz =2.9 Sn=24 3p=0.02 51=0.2
Fetomean = 3.6 Simean = 3.1 B mean = 0.06 Siean = 05
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Displacement field overlay on the photo of wall Calculated displacement field

Prof.
Antonio Munjiza
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T,=10°C

T,=10°C

T,=10°C
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A U=025W/(m2K) A

25@ mm
Ceiamic Body

The ou&lde of the wall

{Stone Wdol

320

T

POROTHERM IZO PROFI 32 wall: Heat flux q

Ceramic body:

Thermal conductivities in the direction of X, Y KXX=KYY=0.18 W/(m-K)
Densityr = 1450 kg/m3; Specific heat c = 900 J/(kg-K)
Thermalisolation (stone wool):

Thermal conductivities in the direction of X, Y KXX=KYY=0.034 W/(m-K)
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

Thermal conductivities in the direction of X, Y: KXX=KYY= 2.6 W/(m-K)
Density p = 2400 kg/m3; Specific heat ¢ = 1000 J/(kg-K)
Thermalisolation (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/(m-K)
Density p =50 kg/m3; SpeC|f|c heatc = 1030 J/(kg-K)

Convective heat icient (R/C wall with thermal insulation):
U =1/ (2 t/KXX) W/(m2-K)
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250mm

The outsid8 of the wall

Stone ool

Concérete

133

200

333 mm

§§§§§§§£§§§§§§§§2§§§§

Heat flux q
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Transientna analiza toplotne prevodnosti — ravninski problem:

3. Governing equation

The material obeys Fourier's law of heat conduction:

aT
q=-K>
where:
q ... the rate of heat flow conducted per unit area

K ... the thermal conductivity tensor for the material

T . . . .
— the temperature gradient vector in Cartesian coordinates.

The general equation for heat conduction in solids is

[a(k aT)Jra(k ar)]+ B oT
ax V2 ax) T ax y@ Q—QCE

where:

2 2 the mass density of the material
C . the specific heat

t . the time

and may be generally subjectedto one or more of the followingboundary conditions.

Equationis solved by Finite ElementMethod (2D problem).
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I ﬂ

al = 42 hours 40 min

2001

1929

1558

1786

17.135

1643

1572

1500

1429

1357

1256

12.14

1143

1071

10,00

SMAPSHOT MUMBER: = 236 AT TIME Z0ME = 1.536E+03

Temperature field after t = 153600 se
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2014
1942
16.70
17497
1725
16.52
1550
1507
14.35
1362
12480
1217
11.45

10572

10,00

SMNAPSHOT MUMBER = 75 AT TIME ZOME = 7 .500E+03

Temperature field after t = 7500 se i = 2 hours 5 min
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DISPLAY IV - GEOMETRY M NG TEM (1.5.0) PREFC MODULE
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.......... -
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1 542E+05
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TEM (1.5.0) PREFC MODULE

2004

Stone Wooll {

T NUMBER = 74 AT TIME
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Ciljano temperaturo na notranji strani zidu T, = 20.0 °C konstrukcija dosezZe za:

= 2 uri 5min - POROTHERM IZO Profi 32 zid
= 42 ur 40 min — a/b zid s toplotno izolacijo na zunanji strani (kamena volna)

V zgradbi iz opeke POROTHERM 1ZO Profi 32 je potrebno 40 ur in 35 minut manj
¢asa (ob toplotnem toku g=30 W/m?), za doseganje temperature na notranji
strani zidu T, = 20.0 °C in je prihranek energije:

Q,,,. = 40.6 sati * 30 W/m2 = 1.217 kWh/m2
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Zidovje kot polnilo POROTHERM IZO PROFI -
mehanske in toplotne lastnosti
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