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3.3 TEHNICNO POROCILO
PODATKI O NAROCNIKU IN OBJEKTU

Investitor Univerzitetni klini€ni center Ljubljana ima namen v lekarni v traktu DTS-G namestiti nove avtoklave.
Potrebno je zagotoviti ustrezno nosilnost obstojee konstrukcije.

KONSTRUKCIJA
OPIS OBSTOJECE KONSTRUKCIJE OBJEKTA

Obstojeca konstrukcija plos¢e pod lekarno kamor se namesc¢ajo nove medicinske naprave je izvedena kot
kompleksna branasta konstrukcija z armiranobetonskimi nosilci mnogih razli¢nih prerezov. Preko branaste
konstrukcije je izvedena 12 cm debela armiranobetonska ploS¢a.

Branasta konstrukcija je podprta z armiranobetonskimi stebri na rastru 12 oziroma 12,52x7 m.
RAZPOLOZLJIVA PROJEKTNA DOKUMENTACIJA

Na razpolago nam je bil stati¢ni raun, ki ga je izdelal »Investicijski zavod za izgradnjo trga revolucije« za objekt
»KC DTS Il. faza, |. etapa«, z oznako KC F 33, odgovorni projektant: prof., dr. Ervin Prelog, dipl. ing., datum april
1970 kar se nanasa na sosednji zrcalen objekt.

Na razpolago so nam bili tudi armaturni nacrt, ki jih je izdelal »Investicijski zavod za izgradnjo trga revolucije« za
objekt »KC DTS Il. faza, I. etapa«, z oznako KC 33-G 1 do 60, odgovorni projektant: prof., dr. Ervin Prelog, dipl.
ing., datum september 1970 kar se nanaSa na obravnavno konstrukcijo objekta G.

Pri analizi obstoje€e kosntrukcije smo izvedli izradun konstrukcije s podatki iz originalnega staticnega ra¢una, nato
smo isto konstrukcijo preracunali z obteZbo novih naprav in primerjali notranje stati¢ne koli€ine. Izvedli smo Se
dimenzioniranje armature za konstrukcijo obremenjeno z novimi napravami in rezultate primerjeli z armaturo
prikazano v armaturnih nacrtih.

STANJE OBSTOJECE KONSTRUKCIJE

Z ogledom na licu mesta smo ugotovili, da je stanje konstrukcije solidno, da je dobro vzdrzevana in primerna za
rekonstrukcijo.

VPLIVI NA KONSTRUKCIJO

Obstojece vplive na konstrukcijo smo povzeli iz statitnega rauna objekta F. Pri analizi obstojeCega stanja smo
upostevali stalne vplive podane v statiénem racunu in v stati€nem racunu podano koristno obtezbo, ki znasa 2,00
KN/m2,

Pri analizi novega stanja smo upostevali stalne vplive podane v statichnem racunu, kot stalne vplive smo upostevali
tudi nove avtoklave. Na vsej preostali obravnavani povrsini ob novih avtoklavih smo upostevali v originalnem
staticnem raunu upostevano koristno obtezbo, ki znaga 2,00 kN/m?2. V obmodju namestitve avtoklavov koristne
obtezbe nismo upostevali.

STATICNI RACUN IN PRIMERJAVA REZULTATOV
Stati¢ni raun horizontalne konstrukcije nad pritli¢jem smo opravili v segmentu, kjer so predvideni vplivi nove
opreme. Stati¢ni raéun smo opravili za stanje skladno z osnovnim projektom in za stanje po vgradnji novih naprav

ter primerjali dobljene rezultate.

Primerjava notranjih stati¢nih koli¢in kaze, da se z novimi obremenitvami le te v nosilcih povec¢ajo manj kot 5%,
armiranobetonski plo$¢i neposreedno pod avtoklavi pa od 20 do 33%

Enaka razmerja veljajo tudi za racunsko armaturo v nosilcih in ploS¢i.
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Razlika notranijih stati¢nih koli€in in raunske armature v nosilcih je v okvirih sprejemljive inzenirske prakse in
lahko smatramo, da je nosilnost le teh ustrezna. Nosilnost AB ploSce je neustrezna in jo je potrebno ojacati.

V etazi pod lekarno se odlo¢im izvesti dodatno podpiranje plosc€e z jeklenimi nosilci vgrajenimi med obstojeCe AB

Mrebiten prostor med AB plo€o in jeklenimi nosilci se zaklini z jeklenimi klini in zamece s cementno malto.

UPOSTEVANI STANDARDI

Dimenzioniranje gradbenih konstrukcij je v naértu §t. 19/18-K-B izvedeno izkljuéno v skladu s standardi SIST EN
1990 do SIST EN 1999 (druzina standardov Evrokod).

ZAKLJUCEK

Novo opremo atoklavov se lahko namesti v predvidenem obsegu in v skladu s predvidenim razporedom po
vgradnji novih jeklenih nosilcev pod AB plos¢o neposredno pod lokacijo namestitve novih avtoklavov.

§estavi|:
Uro$ ZVAN, u.d.i.g.
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OBSTOJECA AB BRANASTA KONSTRUKCIJA IN PLOSCA
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Tabele materialov
[ No | Naziv materiala [ E[kN/m2] [y | y[kN/m3] [ at[1/C] [ EmkN/m2] [ um |
[ 1 [Beton C 25/30 3.100e+7] 0.20] 25.00] 1.000e-5] 3.100e+7]| 0.20]
Seti plos¢
No d[m] e[m] Material Tip preracuna Ortotropija E2[kN/m2] G[kN/m2] o
<1> 0.120 0.060 1 Tanka plo$ca Anizotropna 0.000e+0 0.000e+0| 0.00
<2> 0.400 0.060 1 Tanka plo$¢a Izotropna
<3> 0.600 0.060 1 Tanka plo$¢a Izotropna
Seti gred
Set: 1 Prerez: b/d=50/40, Fiktivha ekscentri¢nost
Mat. A1 A2 A3 11 12 13

2 1-Beton C25/30 2.000e-1 1.667e-1 1.667e-1 5.474e-3 4.167e-3 2.667e-3

[cm]

Set: 2 Prerez: Spremenljiv, Fiktivna ekscentri¢nost

Mat. Tip spremembe
2 1 - Beton C 25/30 Relativna linearna sprememba.
= No dL A3 [cm] A2 [cm] b [cm] d [cm]
g 3 S 0 0.00 -34.00 50.00 80.00
T E 1 0.00 -14.00 50.00 40.00
¥
o
—>A3
Set: 3 Prerez: b/d=50/80, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 4.000e-1 3.333e-1 3.333e-1 2.038e-2 8.333e-3 2.133e-2
x
3 3

m7/

20y

[em]

Set: 4 Prerez: Spremenljiv, Fiktivna ekscentriénost

Mat. Tip spremembe
2 1 - Beton C 25/30 Relativna linearna sprememba.
No dL A3 [cm] A2 [cm] b [cm] d [cm]
% - S 0 0.00 -14.00 123.50 40.00
[ 3 E 1 0.00 -14.00 50.00 40.00
2
a3
Set: 5 Prerez: b/d=123.5/40, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 4.940e-1 4.117e-1 4.117e-1 2.098e-2 6.27%-2 6.587e-3
x
3 3
1
128.5

[em]

Radimpex - www.radimpex.rs
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Set: 6 Prerez: b/d=100/80, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 8.000e-1 6.667e-1 6.667e-1 8.759e-2 6.667e-2 4.267e-2
x
QI 3
i A
100
[em]
Set: 7 Prerez: Spremenljiv, Fiktivna ekscentricnost
Mat. Tip spremembe
2 1 - Beton C 25/30 Relativna linearna sprememba.
= No dL A3 [cm] A2 [cm] b [cm] d [cm]
g 3 S 0 0.00 -34.00 100.00 80.00
T E 1 0.00 -14.00 100.00 40.00
i A
f——
—»A3
Set: 8 Prerez: b/d=100/40, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 4.000e-1  3.333e-1 3.333e-1  1.597e-2 3.333e-2 5.333e-3
x
3 . 3
<
¥
100
[em]
Set: 9 Prerez: b/d=70/40, Fiktivha ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 2.800e-1 2.333e-1 2.333e-1 9.605e-3 1.143e-2 3.733e-3
x
&) 3
¥
0y
[em]
Set: 10 Prerez: b/d=70/60, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 4.200e-1  3.500e-1  3.500e-1 2.441e-2 1.715e-2  1.260e-2
x
xI °
¥
0y
[em]
Set: 11 Prerez: ~1 20/244, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 3.900e-1  3.253e-1  3.135e-1  2.078e-1 1.238e-3  1.689e-1
: oS ]
9 = gl 3
B

¢

[cm]
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Set: 12 Prerez: b/d=20/40, Fiktivha ekscentri¢nost
Mat. A1 A2 A3 11 12 13
2 1-Beton C25/30 8.000e-2 6.667e-2 6.667e-2 7.324e-4 2.667e-4 1.067e-3

20

[cm]

Seti linijskih podpor

[ Set | K,R1 [ K,R2 [ K,R3 [ K,M1 [ Tla[m] |
[ 1 | 1.000e+10] 2.000e+5] 1.000e+10] [ |
Seti tockovnih podpor

[ | K,R1 | K,R2 | K,R3 | K,M1 | K,M2 | K,M3 |
[ 4 [ 1.000e+10] 1.000e+10] 1.000e+10] 1.000e+10] 1.000e+10] |

Radimpex - www.radimpex.rs

Tower - 3D Model Builder 7.0 Registered to IB Armatura
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Vhodni podatki - Obtezba

VPLIVI NA STROPNE KONSTRUKCIJE PO OSNOVNEM PROJEKTU (znak: KC-F 33 z dne april 1970)

STALNI VPLIVI:

- finalni tlak 1 CM.uiii i ittt et eeeennnn 0,20 kN/m2
— eStrih 6 CM. ittt e e e 1,45 kN/m2
= hidroizolacCiga. . e e e et et etetee i eeeeeeenan 0,05 kN/m2
- konstrukcija 20 cm??222222. .. ... ?22?22.5,00 kN/m2
- svin€ena 1z0lacCifa. e . ee i nntnnnnnennnens 0,20 kN/m2
— tehnidni StropP. ..t ie it ittt inee i 0,60 kN/m2
— predelne SteNE. .. u it it e teteneeeeeeneennnn 3,50 kN/m2
— SKUPAJ Z 1aStnNo tEZ0. .. ittt tiieneeeeeeennnn 11,00 kN/m2
— SKUPAJ brez lastne teZe....uuuei e 6,00 kN/m2

SPREMENLJIVI VPLIVI:
— koristna obteZba....u. ittt 2,00 kN/m2

Nenavadna je privzeta teZa konstrukcije, kjer projektant operira =z debelino konstrukcije 20
cm, Ceprav v nadaljevanju projekta prikazuje realno debelino plosS&e 12 cm. Verjetno gre za
poenostavitev upoStevanja lastne teZe konstrukcije, kjer v podani obteZbi upo3teva tako lastno
tezo plos¢e in nosilcev.

VPLIVI NA STROPNE KONSTRUKCIJE - NOVO STANJE V OBMOCJU POSTAVITVE AVTOKLAVOV:

STALNI VPLIVI:

- finalni tlak 1 CM.uiiiiii ittt iie i 0,20 kN/m2
— eStrih 6 CIMe vt ittt ettt ettt 1,45 kN/m2
= hidroizolaciga. . e e ee et ettt it 0,05 kN/m2
- konstrukcija 12 CM...ie i nniinnineennnnn. 3,00 kN/m2
- svinCena 1z0lacifa. .. .eee i ne e 0,20 kN/m2
— tehniCnl SErOP .. it in ettt ittt teeeeeennn 0,60 kN/m2
— predelne SteNE. ...t n et eneneenenennnnn 3,50 kN/m2
— SKUPAJ Z 1aStno £EZ0. ittt itiiee et eeennnnn 9,00 kN/m2
- SKUPAJ brez lastne teZe....u.uueiiienennnnn 6,00 kN/m2

SPREMENLJIVI VPLIVI:
V obmoc¢ju postavitve avtoklavovo ni spremenljivih vplivov.

VPLIVI AVTOKLAVOV
Postavljena bosta dva avtoklava tik drug ob drugem. TeZa vsakega od njiju je lahko najvec¢ 30 kN
(odvisno od dobavitelja). Oba avtoklava skupaj pokrivata povrsino 4,40x1,70 m. Nadomestna

enakomerna zvezna obteZba pod avtoklavoma tako znada 2x30 / (4,40x1,70) = 8,00 kN/m2

Skupni stalni vplivi pod avtoklavi tako znasajo 6,00 + 8,00 kN/m2 + lastna teZa konstrukcije,
ki jo program generira avtomatsko.

Lista obteznih primerov

Naziv
Komb.: MSN - osnovni projekt (1.35x1+1.5xll)
Komb.: MSU - osnovni projekt (I+11)
Komb.: MSN - novo (1.35xI11+1.5xIV)
Komb.: MSU - novo (llI+1V)

Naziv
osnovni projekt - stalni vplivi (g)
osnovni projekt - spremenljivi vplivi
novo - stalni vplivi (g)
novo - spremenljivi vplivi

&lwlv|=lG
»|N(olalg

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs



nacrt 8t.: 27/18-K

objekt: UKC-LJ-G - lekarna

B I R O

I N 2 E NI RING
ARMATURAT
UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

12.00
12.52
5.02

q.= 6.

q-=-6.

q.=-6.J0.

k2l

m
o~

A

i

L S

12.00
12.52
5.02

Radimpex - www.radimpex.rs

.= -2

q.= -2

Registered to IB Armatura

q.=-2.J0

B2l

m
o~

IX.
Vil
VIl

Tower - 3D Model Builder 7.0



R o] |

nacrt §t.: 27/18-K

objekt: UKC-LJ-G - lekarna

—i«'

ARMATURA++

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

novo.- stafni

Obt. 3

AR O
: : :
A TR I
A TR
AN AN A A
AL OO RO O
AN IO
A D
: :
_. :
w : 5
A0 IO
AN A A
s :
: :
C N { Y

PXo oo

VIII.

VIl

e

:h sp

. hova,

Obt. 4

8 X | S
N B ! o
|
|
o o o =3 ! o
S S ] S | 8
b b < ) | <
o - TJ
. g 5 . I
h b A b | V
. g 5 g B
i 9 % S | g
> 3 S Mw w. ]
3 S & & 5 y
o = - il
: § g IEIIE
' 1 : HNIE;
o o T]

. g £ g R
; 5 °f 5 , ;
m g £ 5 2 w
N nl_. L ‘ 1

= o o -2
m 7 . s 5 w m
h | h J h
m = s s g m
m w- ww., 3 N %,
o = T]

. S s w_ | :
; S & R | 3
m g £ 5 2 W
; S < & ; ;

- - - .
: : SIEINE
g 3 SHENNE
N N N N

IX.

VIII.

Radimpex - www.radimpex.rs

Registered to IB Armatura

VIl

Tower - 3D Model Builder 7.0



nacrt §t.: 27/18-K

objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Staticni preracun

Obt. 5: MSN - osnovni projekt

T2

516.69

M3

-1003.68

-1005.29

73.53

Vplivi v gredi v osi IX.
T2 [kN], M3 [KNm]

-574.90

271.35

Obt. 7: MSN - novo

T2

539.96

-1050.80

-1018.58

7.70

Vplivi v gredi v osi IX.
T2 [kN], M3 [KNm]

-595.67

281.02

Obt. 5: MSN - osnovni projekt

T2

——— 269.74
? 187.20

-701.82

-773.17

=
=

-261.28
-266.75

Vplivi v gredi vosi T
T2 [kN], M3 [kNm]

290.57

Obt. 7: MSN - novo

T2

——— 273.31
? 190.21

-712.40

-780.79

L

-259
=270

Vplivi v gredi vosi T
T2 [kN], M3 [kNm]

79
66

-341.62

295.66

Tower - 3D Model Builder 7.0

Registered to IB Armatura

Radimpex - www.radimpex.rs



-t e naért §t.; 27/18-K
ARMATURA-" objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Obt. 5: MSN - osnovni projekt
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Obt. 5: MSN - osnovni projekt

T2 - M3 2 ;
Vplivi v gredi vosi U !
T2 [kN], M3 [kNm]
Obt. 7: MSN - novo

T2 M3 ¢ g

—————— 302.17

190.16

ll

Vplivi v gredi v osi
T2 [kN], M3 [KNm]

-260.38

o,
i

U

-270.18

-345.05

;

295.43
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nacrt §t.: 27/18-K
objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Dimenzioniranje (beton)

Aa2/hal ; Aa, st 5
Armatura v gredi v osi IX.

Aa2/Ral ; Aa,st &
Armatura v gredi v osi IX.

Aa2/Aal : Aa, st :

14.83

Armatura v gredi vosi T

22.47

61.18
26.53

Aa, st

A i

AaZ?/Aal

15.07
15.30

22.98

Armatura v gredi vosi T

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs




nacrt §t.: 27/18-K
objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Aa2/Aal Aa,gst 3

Armatura v gredi v osi t’
hAa2/Aal Kaj;st E

Armatura v gredi v osi t’
Aaz:/Aal Aa st 5
/7 e 3 _ it

Armatura v gredi v osi t"
RAazi/RAal Aaj;st 5

Armatura v gredi v osi t"

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs



nacrt §t.: 27/18-K

objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Aa2/Aal g Aa, st €
Armatura v gredi v osi U
RAaZ/Rhal d Aa, 5t g

Armatura v gredi v osi U
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nacrt §t.: 27/18-K
objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Merodajna obtezba: 1.35xI+1.50xlI
EC 2 (EN 1992-1-1:2004), C 25/30, RA 400/500, a=2.00 cm

Aa - sp.cona - Smer 1 - max Aal,s= 116.71 cm?*m

Merodajna obtezba: 1.35xI+1.50xll
EC 2 (EN 1992-1-1:2004), C 25/30, RA 400/500, a=2.00 cm

_1.00

=100

g

-1.00

-0.50
L

-0.50
0.00
e —&——— 100
0.50

000 ..
-1.00

-0.00 L.
-1.00

=

-1.00

Radimpex - www.radimpex.rs

Aa - zg.cona - Smer 1 - max Aa1,z= -139.80 cm?*m
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nacrt §t.: 27/18-K

objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Merodajna obtezba: 1.35xll1+1.50xIV

EC 2 (EN 1992-1-1:2004), C 25/30, RA 400/500, a=2.00 cm

Wi

i

= 0
@ 3
S i

Aa - sp.cona - Smer 1 - max Aal,s= 116.72 cm?*m

Merodajna obtezba: 1.35xlI1+1.50xIV

S i
T

EC 2 (EN 1992-1-1:2004), C 25/30, RA 400/500, a=2.

00 cm

100

-1.00

-0.50

0.50
B i

-0.50

2000 L.

-1.00

Aa - zg.cona - Smer 1 - max Aa1,z= -139.80 cm?*m

._05.0

o
=
T

Tower - 3D Model Builder 7.0
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2tno] nadrt §t.: 27/18-K
ARMATURA- objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Zakljucek

NOSILCI:

Notranje statine koli€ine in armatura nosilcev se za stanje pred umestitvijo avtoklavovin po njej rezlikujejo minimalno in
ne presegajo 5%. Odstopanja so v okviru sprejemljive inZenirske prakse, pa tudi koli¢ina dejansko vgrajene armature je
vedno nekaj vefja od izraCunane. Za nosilce lahko smatramo, da so sposobni prevzeti obtezbo avtklavov.

PLOSCA:

Notranje stati¢ne koli¢ine in izadunana armatura vobmodju pod novimi avtoklavi je bistveno ve&jo po vgradnji avtoklavov,
kot pred njo. Notranje staticne koli¢ine in raunska armatura se po vgradnji avtokalvov poveca za 20% do 33%.

Plo$¢o se ojaca zdodatnimi jeklenimi nosilci med AB nosilci pod ploSco.

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs



nacrt §t.: 27/18-K
objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

NOVI JEKLENI NOSILCI
Vhodni podatki - Konstrukcija, Vhodni podatki - Obtezba

Tabele materialov

[ No | Naziv materiala [ E[kN/m2] [ u ] v[kN/m3] | at[1/C] [ EmkN/m2] [ um |
[ 1 [Jeklo S 235 [ 2.100e+8]| 0.30] 78.50] 1.000e-5| 2.100e+8]| 0.30]
Seti gred

Set: 1 Prerez: HEA 120, Fiktivna ekscentri¢nost
Mat. A1 A2 A3 11 12 13
1 - Jeklo S 235 2.530e-3 8.420e-4 1.688e-3 6.020e-8 2.310e-6 6.060e-6

]
1

[em]

Seti to€kovnih podpor

l I KR1 I KR2 I K.R3 I K.M1 I KM2 I KM3 ]
[ 1 | 1.0006+10] 1.0006+10] 1.0006+10] | I ]

Novi dodatni nosilci morajo prevzeti dodatno stalno obtezbo avtoklavov, ki znasa 8 kN/m2. Pri izraCunu upoStevam razdaljo
1,00 m med novimi dodatnimi nosilci. Tako nosilce dimenzioniram na stalno enakomerno zvezno obteZbo 8,00 kN/m".

Obt. 1:
p=8.00
. 233 ,
Lista obteznih primerov
LC Naziv [ LCc ] Naziv |
1 dodatna stalna obteZba (g) [ 3 [Komb.: MSU (1) |
2 |Komb.: MSN (1.35xI)

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs
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nacrt §t.: 27/18-K
objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Staticni preracun
Obt. 2: MSN Obt. 2: MSN

X 12.89

Vplivi v gredi: max M3= 7.21 / min M3= 0.00 kNm Vplivi v gredi: max T2= 12.89 / min T2= -12.89 kN
Obt. 3: MSU Obt. 1: dodatna stalna obtezba (g)

-12.89 ‘

9.55
s

-2.39

Vplivi v gredi: max u2=-0.00 / min u2=-2.39 m /1000 Reakcije podpor
Obt. 2: MSN

12.89
=

Reakcije podpor

Tower - 3D Model Builder 7.0 Registered to IB Armatura Radimpex - www.radimpex.rs
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nacrt §t.: 27/18-K

objekt: UKC-LJ-G - lekarna

UROS ZVAN s.p., ZRKOVSKA 75, 2000 MARIBOR

Dimenzioniranje (jeklo)

Merodajna obtezba - EUROCODE 3 (EN 1993-1-1:2005)

[ No |

Obtezni primeri

Kombinacije obtezb

| 1 [dodatna stalna obtezba (g)

[
2 |MSN (1.35xI)

Kontrola stabilnosti

PALICA 2-1

PRECNI PREREZ: HEA 120 [S 235] [Set: 1]
EUROCODE 3 (EN 1993-1-1:2005)

GEOMETRIJSKE KARAKTERISTIKE prereza

6.2.6 Strig

Racunska strizna nosilnost

Racunska strizna nosilnost

Pogoj 6.17: VEd,z <= Vc,Rd,z (2.15 <= 66.48)

6.2.8 Upogib in strig
Ni potrebno zmanj$anje upogibne nosilnosti
Pogoj: VEd,z <= 50%Vpl,Rd,z

6.3 NOSILNOST ELEMENTA NA UKLON
6.3.2.1 Nosilnost na boéno-torzijski uklon
Koeficient

Koeficient

Koeficient

Koef.ukl.dolZine za uklon
Koef.ukl.dolZine za vbocenje

Koordinata

Koordinata

Razmak med bo&nimi podporami
Sektorski vztrajnostni moment

Krit. moment boéne zvrnitve

Ustrezni odpornostni moment

Vpl,Rd,z = 66.482 kN
VcRdz=  66.482 kN
C1= 1.132
c2= 0.459
C3= 0.525

k= 1.000

kw = 1.000
zg = 5.700 cm
zj= 0.000 cm
= 233.00 cm

w = 6471.9 cm6
Mcr=  68.587 kNm
Wy = 116.40 cm3

Ax = 25.300 cm2
2 Ay = 16.880 cm2
Az = 8.420 cm2
Ix = 6.020 cm4
ly = 606.00 cm4
© Iz= 231.00 cm4
Wy = 106.32 cm3
3 > Wz=  38.500 cm3
- 5 y Wy,pl = 116.40 cm3
Wz,pl = 57.600 cm3
yMO = 1.000
130 yM1 = 1.000
yM2 = 1.250
Anet/A = 0.900
[mm]
(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2)
FAKTORJI IZKORISCENOSTI PO KOMBINACIJAH OBTEZB
2.y=0.32
PALICA IZPOSTAVLJENA UPOGIBU
(obtezni primer 2, na 97.1 cm od zacetka palice)
Prec¢na sila v z smeri VEd,z = -2.149 kN
Upogibni moment okoli y osi MEedy = 7.211 kNm
Sistemska dolzina palice L= 233.00 cm
5.5 KLASIFIKACIJA PRECNIH PREREZOV
Razred prereza 1
6.2 NOSILNOST PRECNIH PREREZOV
6.2.5 Upogib y-y
Upostevajo se tudi luknje za vezna sredstva.
Efektivni odpornostni moment Wy,eff = 94.469 cm3
Racunska nosilnost na upogib Mc,Rd = 22.200 kNm

Pogoj 6.12: Medy <= McRray (7.21 <= 22.20)

Koeficient imperf. olT = 0.210
Brezdimenz.vitkost ALT_= 0.632
Koeficient zmanjS$anja yLT = 0.878
Racunska uklonska nosilnost Mbp,Rd = 24.007 kNm
Pogoj 6.54: Med,y <= Mp,rd (7.21 <= 24.01)

KONTROLA STRIZNE NOSILNOSTI

(obtezni primer 2, na 19.4 cm od zacetka palice)

Precna sila v z smeri VEdz= -10.745 kN
Upogibni moment okoli y osi Medy = 2.003 kNm
Sistemska dolzina palice L= 233.00 cm
6.2 NOSILNOST PRECNIH PREREZOV

6.2.6 Strig

Racunska strizna nosilnost Vpl,Rd,z = 66.482 kN
Racunska strizna nosilnost VeRd,z = 66.482 kN

Pogoj 6.17: VEd,z <= Vc,Rd,z (10.75 <= 66.48)

Tower - 3D Model Builder 7.0
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www.hilti.at Profis Anchor 2.7.8
Company: IB Armatura Page: 1

Specifier: Uros Zvan, udig Project: UKC-LJ-G - lekarna
Address: Zrkovska cesta 75, 2000 Maribor Fastening Point:

Phone | Fax: | Date: 12.10.2018

E-Mail: info@armatura-uz.si

Specifier's comments:

1 Input data

Anchor type and size:

Effective embedment depth:

Material:

Approval No.:

Issued | Valid:

Proof:

Stand-off installation:

Baseplate:

Profile:
Base material:
Installation:

Reinforcement:

Geometry [mm] & Loading [kN, kNm]

HIT-HY 200-A + HIT-V (5.8) M12

Rt opti = 70 MM (N jimi = 220 mm)

5.8

ETA 11/0493

28.7.2017 | -

Design method ETAG BOND (EOTA TR 029)
e, = 0 mm (no stand-off); t = 8 mm

S 235; E = 210.000,00 N/mm?; fyx = 235,00 N/mm?; yy = 1,100

Iy x1lyxt=115 mm x 130 mm x 8 mm; (Recommended plate thickness: calculated (3 mm))
IPBI/HEA; (Lx W x T x FT) =114 mm x 120 mm x 5 mm x 8 mm

Hilti HIT-HY 200

uncracked concrete, C25/30, f; ;e = 30,00 N/mm?; h = 250 mm, Temp. short/long: 40/24 °C
hammer drilled hole, Installation condition: Dry

No reinforcement or Reinforcement spacing >= 150 mm (any &) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Profis Anchor 2.7.8
Company: IB Armatura Page: 2
Specifier: Uros Zvan, udig Project: UKC-LJ-G - lekarna
Address: Zrkovska cesta 75, 2000 Maribor Fastening Point:
Phone | Fax: | Date: 12.10.2018
E-Mail: info@armatura-uz.si
2 Load case/Resulting anchor forces y
Load case: Design loads 2
Anchor reactions [kN]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x ~ Shear force y
1 0,000 6,445 6,445 0,000
2 0,000 6,445 6,445 0,000 X
max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [N/mmz]
resulting tension force in (x/y)=(0/0): 0,000 [kN]
resulting compression force in (x/y)=(0/0): 0,000 [kN] Q
1
3 Tension load (EOTA TR 029, Section 5.2.2)
Load [kN] Capacity [kN] Utilisation By [%] Status
Steel failure* N/A N/A N/A N/A
Combined pullout-concrete cone failure** N/A N/A N/A N/A
Concrete cone failure** N/A N/A N/A N/A
Splitting failure** N/A N/A N/A N/A

* most unfavourable anchor **anchor group (anchors in tension)

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.at Profis Anchor 2.7.8
Company: IB Armatura Page: 3
Specifier: Uros Zvan, udig Project: UKC-LJ-G - lekarna
Address: Zrkovska cesta 75, 2000 Maribor Fastening Point:
Phone | Fax: | Date: 12.10.2018
E-Mail: info@armatura-uz.si
4 Shear load (EOTA TR 029, Section 5.2.3)
Load [kN] Capacity [kN] Utilisation By [%] Status
Steel failure (without lever arm)* 6,445 16,800 39 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout failure** 12,890 61,712 21 OK
Concrete edge failure in direction x+** 12,890 41,976 31 OK
* most unfavourable anchor **anchor group (relevant anchors)
4.1 Steel failure (without lever arm)
Vris [kN] TMs VRa,s [KN] Vsq [kN]
21,000 1,250 16,800 6,445
4.2 Pryout failure (concrete cone relevant)
Asn [mm?] A2\ [mm?] Cern [MmM] Sern [Mm] k-factor Kq
63.000 44.100 105 210 2,000 10,100
€c1v [mm] VY ect N €cov [mm] VY ec2,N Y sN Y re,N
0 1,000 0 1,000 1,000 1,000
NRic [kN] YMcp VRra,cp [KN] Vsq [kN]
32,399 1,500 61,712 12,890
4.3 Concrete edge failure in direction x+
hef [mm] dnom [mm] ki o B
70 12,0 2,400 0,056 0,056
¢4 [mm] Ay [mm?] Ady [mm?]
225 191.250 227.813
VsV Y hv YooV €cv [mm] Y ecVv VeV
1,000 1,162 1,000 0 1,000 1,000
VR [kN] TMc VRra,c [kN] Vsq [kN]
64,551 1,500 41,976 12,890
5 Displacements (highest loaded anchor)
Short term loading:
Nsk = 0,000 [kN] SN = 0,000 [mm]
Vs = 4,774 [kN] dv = 0,239 [mm]
SNy = 0,239 [mm]
Long term loading:
Nsk = 0,000 [kN] SN = 0,000 [mm]
Vs = 4,774 [kN] Sy = 0,382 [mm]
Snv = 0,382 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the baseplate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: IB Armatura Page: 4

Specifier: Uros Zvan, udig Project: UKC-LJ-G - lekarna
Address: Zrkovska cesta 75, 2000 Maribor Fastening Point:

Phone | Fax: | Date: 12.10.2018

E-Mail: info@armatura-uz.si

6 Warnings

» The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.).
This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Checking the transfer of loads into the base material is required in accordance with EOTA TR 029, Section 7!

» The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of EOTA TR029! For larger
diameters of the clearance hole see Chapter 1.1. of EOTA TR029!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

Drilled hole cleaning must be performed according to instructions for use (blow twice with oil-free compressed air (min. 6 bar), brush twice,
blow twice with oil-free compressed air (min. 6 bar)).

+ Characteristic bond resistances depend on short- and long-term temperatures.

Please contact Hilti to check feasibility of HIT-V rod supply.

» Edge reinforcement is not required to avoid splitting failure

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: IB Armatura Page: 5

Specifier: Uros Zvan, udig Project: UKC-LJ-G - lekarna
Address: Zrkovska cesta 75, 2000 Maribor Fastening Point:

Phone | Fax: | Date: 12.10.2018

E-Mail: info@armatura-uz.si

7 Installation data

Baseplate, steel: S 235; E = 210.000,00 N/mm? fy = 235,00 N/mm? Anchor type and size: HIT-HY 200-A + HIT-V (5.8) M12
Profile: IPBI/HEA; 114 x 120 x 5 x 8 mm Installation torque: 0,040 kNm

Hole diameter in the fixture: d; = 14 mm Hole diameter in the base material: 14 mm

Plate thickness (input): 8 mm Hole depth in the base material: 70 mm

Recommended plate thickness: calculated (3 mm) Minimum thickness of the base material: 100 mm

Drilling method: Hammer drilled
Cleaning: Compressed air cleaning of the drilled hole according to instructions for use is required

7.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer » Compressed air with required « Dispenser including cassette and mixer
« Properly sized drill bit accessories to blow from the bottom of + Torque wrench
the hole
* Proper diameter wire brush
AY
58 58
o
N
J i
w0
©
o »
[«2) "X
w0
©
J 1
o
N
58 58
Coordinates Anchor [mm]
Anchor  x y Cx Cux C. Ciy
1 0 -45 175 225 - -
2 0 45 175 225 - -

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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2HIT HY200A+HIT-V M12 2HIT HY200A+HIT-V M12

prerez d-d % \ % prerez c-c
2 = 11Lx8x130 2 = 11Lx8x130 M 120 \ KB w D T M 120

1 HEA120
—_— ) | 1 Heat20 1 HEA120 3 HEA120 L Hear20 )

1817
% % 900 900 900 650 |

1166 IJM

166 IJM

T~ T~ T~ D BN ] POZ3, HEAT120, 1=1778 mm, 1 kom.
| POZ 1. HEA120, (=1817 mm, 2 kom.
| - o
| | - o =
___________ll_ .................... = [ AT
| 1151
1817 I 1778 I
I 1718 I
\ /s
( ) \ ] =
POZ 2 (130x114, d=8) . 8 kom.
7*7,( 1726 12%
() o o ﬁ'ﬁ_—‘i_'
” POZ 4 HEA120, 1=1389 mm, 1 kom.
S S 130 ™ T S
SRS SRR = ] [ o 2
SLLHRLK SRRAIRKK " o OFo
KPS 02020°020°0 1362
SRS CHAKKS 10 7
SRS SIS G 7
e e | 1389 |
RIS RRRKKKS | |
SRS K
LK KKK
SXHKHKHKKY CRHKHKHKAKK,
SEHKHKHKKY SEHKHKHKHKK,
\ ] o
2 \ ] =
2HIT HY200A+HIT-V M12 B3 ’q 2HIT HY200A+HIT-V M12 7%? 1337 %%

2 #11Lx8x130\ji i\i/z = 114x8x130 NE
b . b
HEA120
/L 8 1389 4/]\

8
il il S Palice in plocevine - specifikacija
(@)Y
POz Tip Material n Sirina |Debelina| DolZina [Enotna teZa|TeZa na kos. Skupna teza
1726 [kos][ [mm] [mm] [mm] [kg/m] [kq] [kq]
2HIT HYZ00A+HIT-V M12 2HIT HY200A+HIT-V M12 AT
ojacitev 0sS
- A = 114x8x130\\_L j_// 2 = mxsxyéo NS :
; T ? a? 1 HEA120 S235JR 2 1817.33 19.89 36.14 72.29
3 HEA120 2 | = 11Lx8x130 S235JR 8 | 114.00 | 8.00 130.00 64.00 0.95 759
s % 1718 %L ' 3 HEA120 $235JR 1 1¥78.05 19.89 3536 3536
o
(@) s 4 HEA120 S235JR 1 1388.9% 19.89 27.62 27.62
2HIT HY200A+HIT-V M12 JHIT HY200A+HIT-V M12 Skupaj 1286 S 235 JR
3 2 b 11Ax8x130\~§% %E/ 2 = 1hxdx130 3 - Zbirni izvietek EXC 2
/L 4/]\ Sklop Skupna teza
[kql pomb
1 HEA120 OpomRE s i ;
— OjaEifEV (1 kOS) 14286 - Vse mere preveriti na licu mesra
=4 - prostor med nosilcem in AB plosco zakliniti z jeklenimi klini in zametati s cementno malto
— @ Skupaj 142.86
-«
2HIT HY200A+HIT-V M12 I 2HIT HY200A+HIT-V M12 Skupaj (+ za spojna sredstva 3%) 1715
2 b 114x8x130\j;_ — — — _;t/ 2 = 1hxdx130 NE sprememba:
2 S
< 1 HeA120
~— v
. ‘1HEA120 I N7 ENIRING BIRUO
1817 ARMATURAL
4% 2 = 114x8x130
PROJEKTIRANJE IN TEHNIENO SVETOVANJE INZENIRING BIRO ARMATURA, UROS ZVAN s.p., ZRKOVSKA C. 75, MARIBOR
500 1833 500 /2H|T HY200A+H|T_V M']Z ID. ST 2377 - 1ZS, E-POSTA: info@armatura-uz.si, TEL./FAX. +386 (02) 47 02 420, M-TEL. +386 (041) 425 341
— st. projekta: 19/18
< L:_ * */ investitor: UNIVERZITETNI KLICNI CENTER
//\\/ //\/ //\/ A T T LJUBLJANA, ZALOSKA 2, LJUBLJANA
I objekf: POSTAVITEV NOVEGA AVTOKLAVA V LEKARNI
Z M1;115 V 1. KLETI TRAKTA G
0, 90 FO =l vrsta projekta: PZR
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