Einkaufszentrum - Aufstockung [Flache = 3.000m2]
Serbien

Gesamte Tragwerksplanung:

- Koordination mit Architekten, HLK-Planung ‘/

- Statische Berechnung v/

- Anschlussnachweise HBS ECO GmbH

- Tragwerkszeichnungen STRUCTURAL ENGINEERING
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Statische Berechnung



Setovi numerickih podataka
Greda (1-5,10-16,18-24)




Opt. 3:p

Setovi numerickih podataka

Povriinsko optereéenje (2,23,39,40)

Povriinsko opterecenje
2. p=-1.00 kN/mz [l

23. p=-5.00 kN/m?* [

39. p=-1.00 kN/m?* [l
40. p=-2.50 kN/m? [l

Opt. 4: Sneg

il [

&

0

L ALy

[11]

Nivo: Kota Krova Kantine [4.50 m]

Opt. 4: Sneg

i .

l’.{
E

8

)
Al
-
|
LIV

b AL PR

L S
SEL LT LY

b

i

q = -0.80 f= R

N
/|
i

R

DI

LUTL

N,
/]

q=-2.00

i

g

-4.00 =|

i Py H

el ey
P TN P

-

=7, 7] T =i ~ rw/ﬂ
=t 3 5 B ————
e = & < o ——

e I A A, g/
=] r ] ] 5 —

i e i B
o 51 [~ ™, ‘1’\%
\..
R
& =
jﬁ'_'nv—.
)

R Foi o]

-5 _‘: > ., q=-0,80
o o o e
- j ’__“:j ¥ S
== - N 5 /;m\\\a

s B S q =-2.00

Pogled: krov 1+krov 2+mali krov




Opt. 427: [Anv] 17-424
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1827 1379 11479 134.4 [ -140.2 L1474 162,01 A6LS  BMO L1767 2078, ] 1864
Ram: V_1 - Grupa: AB Konstrukcija
Uticaji u gredi: max M3= 212.6 / min M3= -207.0 kNm
Opt. 427: [Anv] 17-424
i E
E ::-399.5 -119.9 ;
i — (s
;4‘?8.6 -344.0 3 -1327.8 5-711.3 -304.3 -654.5
Ram: V_3 - Grupa: AB Konstrukcija
Uticaji u gredi: max N1=1102.8/ min N1= -1327.6 kN
Opt. 427: [Anv] 17-424
3
TR 1 e
i
g
L H4.7 470
B ] I 434 646
Ram: V_3 - Grupa: AB Konstrukeija
Uticaji u gredi: max T2= 131.3 / min T2= -153.5 kN
Opt. 427: [Anv] 17-424
E: 5.4F-7.7
3.4 w7
1wagare ’: —
7.7 1.3 443 ] -E8.8 38 TET 45.9 B8 56,0 =54
&2 1 18T =

Ram: V_3 - Grupa: AB Konstrukcija
Uticaji u gredi: max T3= 67.7 / min T3= -76.7 kN
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EC 2 (EN 1992-1-1:2004), C 30, B50O

Merodavro opterecenje: Kompletna $ema

e

1.1

Ram: V_10 - Grupa: AB Konstrukcija

Armatura u gredama: max Aa,uz= 3.7 cm?

Greda 13354-9568 Aal = 5.58 cm? Ag2 = 5.2<e0> + 43.0=ell> =482 cm
EC 2 (EN 1992-1-1:2004) Aal = 0.00 cm? AM2| = 155.19 kNm

a.cc = 0.85 Aad = 0.00 ¢cm? A83 = 5.2<e0> + 41.4=¢ll> = 46.6 cm
C 30 (vC = 1.50, 48 = 1.15) [SP] Aad = 0.00 em?2 AM3| = 149.88 kNm

B500 Aa,uz = 0.00 cm¥m  (m=2}

Kompletna Sema opterecenja

=

o

2
I_ﬁ ® [em]

Presek 7-7 % =3.20m
Merodavna kombinacija za savijanje:
1.35%H1.35x11+1.05x11+1. 50 V+0.90xX

Niu= -9.90 kN
M2u = 0.00 kim
M3u = -186.34 kNm

Merodavna kombinacija za torziju:
1.00x1+1.00x114+0.60%111+1.00xXV|
Miu = 0.18 kNm

Merodavna kombinacija za smicanje:
1.35x1+1.35x11+1.05x111+1.50xV+0.90x X

Teu = -116.23 kN
T3u = -3.86 kN
Miu = 0.16 kNm

Vrd,max,2 = 508.94 kN
Vrd,max,3 = 525.10 kN
elyea = -3.500/8.433 %

Aal = 0.00 cm?
Ag2 = 11.50 cm?
Aal = 0.00 cm#
Aad = 0.00 cm#
Aauz = 3.55 cm@'m {m=2]

Presek 6-6  x = 18.00m
Merodavna kombinacija za savijanje:
1,35x1+1,35x11+1.50%1V+0.90x V|

+0.90%1X

Niu= -1.87 kN
M2u = 0.00 kNm
M3u = 96.33 kKNm

Merodavna kombinacija za smicanje:
1.00xH+1.00x11-1.00xX VI

T2u = -12.82 kN
T3u = -0.78 KN
Miu = -0.00 kNm

Vrd,max,2 = §10.78 kN
Vrd,max,3 = 527.00 kN
ebiea = -2.500/21.264 %.

Presek 5-5 x=21.40m

Merodavna kombinacija za savijanje:
1.00x1+1.00x/1+0.80x/-1.00xX V|

Niu = 12.74 kN
M2u = 0.00 kNm
M3 = -130.96 kNm

Merodavna kombinaelja 2a tarziju:
1.35x%1+1.35x11+1.05x111+1.50xV
+0.90x VIl

M1l = 0.08 KMNm

Merodavna kombinacija za smicanje:
1.350+1.35x%11+1.50%1 1+ 0.90x V]

+0.890nX

T2U = -101.65 kN
T3u = 0.79 kN
Mty = -0.04 kNm

Vrd.max,2 = 508,94 kN
Vrd,max,3 = 52510 kN
ehiea = -3.500/14.732 %.

Aal = 0.84 cm?
Aaz = 7.96 cm?
Aad = 0.00 ¢cm?
Aad = 0.00 ¢cm?
Ag,uz = 3.09 cm*m (m=2)
r 399-3718
EC 2 {EN 1992-1-1:2004)
a,ce = 0.85
C 30 (vC=1.50, vS=1.15) [SP|
B500
Kompletna $ema optereden|a
(D.
8 T Faz |
g |2 3
R
Aol o
x LY
{{~3
2
1.8 2
[rm]

Il,2 = 20.80 m (3.2 = 120.09)
i,3 = 20.80 m (33 = 120.09)
Nepomaerliva konstrukelja

Presek 1-1  x=10.15m
WMerodavna kombinacija za savijanje:
1,35x14+1.35xI1+1.50xV+0.90x V|

N1y = -321.95 kN
M2u = -119.58 kNm
M3u = -158.12 kNm

Uveéanje momenta savijanja usled izvijanja

Merodavna kombinacija za torziju:
1.35x1+1.35%11+1.05x111+1.50xV
Miu = 0.14 kNm

Merodavna kembinacija za smicanje:
1.00x1+1.00x11+0.90%V [+ 1.50xI1X

Tau = -31.60 kN
Tau = 8.82 kN
M1y = 0.02 kNm

Vrd,max.2 = 1365.96 kN
Vrd,max.3 = 1365.96 kN
ebiea = -3.500/6.006 %.

Aal = 9.56 cm?
AaZ = 9.56 cm?
Aa3 = 6.40 cm?
Aad = 6.40 cm?
Ag,uz = 0.00 cm3m (m=2)
Greda 8199-7238
EC 2 {EN 1992-1-1:2004)
a,ce =0.85
C 30 (vC=1.50,v8=1.15)[SP]
B500
Kompletna ema optereéenja
5| [=H]
g |3
| 5
el
* u

2

25
I_.S [em]
li,2=8.10 m {32 = 112.24)
li,2 =8.10 m {13 = 46.77)
Nepomerljiva konstrukcija

Presek 2-2  x = 4.25m
Merodavha kombinacija za savijanje:
1.35%1+1.38x11+1.05x111+1.50xVI

+0.90xX

Niu= -343.84 kN
M2U = 14.98 KNm
M3u = -182.21 kNm

Uwecan|e momenta savijanja usled izvijanja
Ag2 = 2.0<el> + 16.8<ell== 18.8 cm

AM2! = 64.57 kNm
Ae3 = 2.0=e0> + 0.0<ell>=2.0cm
AM3 = 6.96 kNm

Merodavna kombinacija za torziju:
1.00%14-1.00x%1+0.60x!11-1,00xXVI
M1y = -0.01 kNm




Opt. 271: [SLS] 195-268
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Uticaji u gredi: max Xp= 21.95 [ min Xp=-27.5...

Cpt 271: [SL5] 195289

Opt. 271: [SLS] 195-268
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Uticaji u gredi: max Yp=4 .59 min Yp=-7.88 m...

Uticaji u gredi: max Zp=2.11/ min Zp=-47.26 ...




Dimenzionisanje (Celik)
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Tragwerkszeichnungen
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PLAN OPLATE PODNE PLOCE /

FORMWORK PLAN OF GROUND FLOOR
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TIPSKI DETALJ SLOJEVA ISPOD PODNE PLOCE R1:25
TYPICAL DETAIL OF THE LAYERS UNDER THE FLOOR SLAB

armirani beton C25/30...d=20cm
reinforced concrete C25/30...d=20cm

2 sloja PE folije,debljine 0.3 mm

2 leyers of PE foil thickness 0.3 mm
nearmirani beton C16/20...d=5cm

lean concrete C16/20...d=5cm
hidroizolacija...d=1cm

hydro insulation...d=1cm

nearmirani beton C16/20...d=8cm

lean concrete C16/20...d=8cm

tucanik 0-63 mm Ms>40 MN/m2...d=20cm
crashed stone 0-63 mm Ms=>40 MN/m2...d=20cm

pesak Ms>30 MN/m2...d=20cm
sand mm Ms>30 MN/m2...d=20cm

zdravo zemlja ili pesak Ms>20MN/m2 -0.25
| bearing soil or sand Ms=20MN/m2 | <—
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OPSTE NAPOMENE:

1. Pre otpodinjanja radova sve mere proveriti na licu mesta.

2. NeusaglaSenosti i odstupanja u crtezima ifili tekstualnim prilozima projekta, obavezno razresiti sa
autorom i odgovornim projektantom.

. lzmene u delu projekta za vreme gradenja, vrsiti samo uz saglasnost autora i odgovornog projektanta

. Ne dozvoljavaju se izmene na gradili$tu za vreme izvodenja radova, bez saglasnosti autora, odgovornog
projektanta i tehni¢kog nadzora.

. Odgovornost za izmene snosi lice koje je te izmene odobrilo.

. Ne premeravati crteZe, kote u projektu su merodavne.

. Sve instalacione otvore obavezno proveriti u projektima instalacija.

. Postaviti sistem za uzemljenje pre izvodenja hidroizolacije.
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GENERAL NOTE:

1. All measurements will be checked prior to commencement of works on site.

2. Inconsistencies in either drawings and/or textual appendices will have to be resolved with both an

Author and a Professional Engineer (PE).

3. Variations, which may emerge in the design during the construction, are only to be made if the prior
approval by both the Author and a Professional Engineer (PE) has been obtained.

. No variations will take place in the course of work performance on site unless prior approval by an
Author, PE or a Technical Supervisior has been given.

. Resposnibility will be assumed by a person who authorised variations in the first place.

. Drawings will not be checked for accuracy as design levels are correct.

. All voids to be checked in the designs of installations.

. Grounding system to be installed before the hydro insulation.
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NAPOMENA / NOTE:
kdo - donja kota otvora /
blo - bottom level opening

G

Detalji oplate i armature su prikazani na crtezima:

Formwork and reinforcement details are shown on drawings:
2020U023-PZI-G01.80038-060-PO
2020U023-PZI-G01.B0038-061-PA
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NAPOMENA:
Podna ploéa je plivaju¢a. odvaijiti je stisljivim
materijalom od strukturalnih elemenata.

NOTE:

Ground floor is floating. It should be disconnected
from structural elements with compressible material.
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ZASTITNI SLOJEVI /
CONCRETE COVER
SAHT /

SHAFT
a=2.5cm

OPSTE NAPOMENE:

. Pre otpocinjanja radova sve mere proveriti na licu mesta.

. Neusagla3enosti i odstupanja u crteZima i/ili tekstualnim prilozima projekta, obavezno razresiti sa
autorom i odgovornim projektantom.

. lzmene u delu projekta za vreme gradenja, vriiti samo uz saglasnost autora i odgovornog projektanta

. Ne dozvoljavaju se izmene na gradiliStu za vreme izvodenja radova, bez saglasnosti autora, odgovornog
projektanta i tehni¢kog nadzora.

. Odgovornost za izmene snosi lice koje je te izmene odobrilo.

. Ne premeravati crteZe, kote u projektu su mercdavne.

. Sve instalacione otvore obavezno proveriti u projektima instalacija.

. Postaviti sistem za uzemljenje pre izvodenja hidroizolacije.
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GENERAL NOTE:

1. All measurements will be checked prior to commencement of works on site.

2. Inconsistencies in either drawings and/or textual appendices will have to be resolved with both an
Author and a Professional Engineer (PE).

3. Variations, which may emerge in the design during the construction, are only to be made if the prior
approval by both the Author and a Professional Engineer (PE) has been obtained.

4. No variations will take place in the course of work performance on site unless prior approval by an
Author, PE or a Technical Supervisior has been given.

5. Resposnibility will be assumed by a person who autherised variations in the first place.

6. Drawings will not be checked for accuracy as design levels are correct.

7. All voids to be checked in the designs of installations.

8. Grounding system to be installed before the hydro insulation.




PLAN DILATACIJA PODNE PLOCE /
JOINT PLAN OF THE GROUND FLOOR
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LEGENDA /LEGEND :

e e e RADNA DILATACIJA / DAILY JOINT

SEKUNDARNA DILATACIJA / CUT JOINT

DETALJ SPOJA SA VERTIKALNIM ELEMNTIMA /
DETAIL OF THE SPLICE WITH VERTICAL ELEMENTS

— /I

DETALJ RADNE DILATACIJE SA DEMONTAZNOM CELICNOM OPLATOM R 1:25
DETAIL OF DAILY JOINTS WITH STEEL FORMWORK

POLJE / FIELD: oko 1000m?
FAZA | | PHASE |

N

&eliéna oplata
// steef formwork
o A
T R
=1 AR KK
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FAZA Il | PHASE Il

elastiéna ispuna gornji deo spojnice ispuniti Epoksidnom smolom
compressible fill . 1lem/ upper part of the joint to be filled with Epoxy
e :

**Spojnice odistiti pre zapunjavanja
**Joints to be cleaned before the sealant application

SEKUNDARNE DILATACIJE R 1:25
CUT JOINTS

POLJE / FIELD: 6m x 6m

3 M gornji deo spojnice Sirine 3-4 mm ispuniti Epoksidnom smolom
"/ upper part of the joint to be 3-4 mm width and filled with Epoxy

e SN e N ;|

3 A AN o
SIS bV |

}\\ AN NS ) |

\\ Inektirati epoksidnom smolom niskog viskoziteta,
“._najranije 6 nedelja nakon betoniranja (vlaZznost betona <4%)
filed with low-viscose Epoxy,
earliest after 6 weeks (concrete humidity <4%)

**Sekudarne dilatacije isec¢i 24 sata nakon betoniranja **Spajnice odistiti pre zapunjavanja
Cut joints cut within 24 hours after concreting "*Joints to be cleaned before the sealant application

**8irina spojnica je 3-4mm, dubina 50mm | Thickness of cut 3-4mm, depth 50mm

' DETALJ SPOJA SA VERTIKALNIM ELEMENATIMA  R1:50
DETAIL OF THE SPLICE WITH VERTICAL ELEMENTS

80

38 20,22

” 10mm dilataciju zapuniti trajno elasticnim materijalom/ /
10mm jo.-'n!' to be sealed with permanenr'elasﬁo material

OPSTE NAPOMENE:

1. Pre otpocinjanja radova sve mere proveriti na licu mesta.

2. Neusaglagenosti i odstupanja u crtezima ifili tekstualnim prilozima projekta, cbavezno razresiti sa
autorom i odgovornim projektantom.

. lzmene u delu projekta za vreme gradenja, vrSiti samo uz saglasnost autora i odgovornog projektanta

. Ne dozvoljavaju se izmene na gradili§tu za vreme izvodenja radova, bez saglasnosti autora, odgovornog
projektanta i tehni¢kog nadzora.

. Odgovornost za izmene snosi lice koje je te izmene odobrilo.

. Ne premeravati crteZe, kote u projektu su merodavne.

. Sve instalacione otvore obavezno proveriti u projektima instalacija.

. Postaviti sistem za uzemljenje pre izvodenja hidroizolacije.
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GENERAL NOTE:

1. All measurements will be checked prior to commencement of works on site.

2. Inconsistencies in either drawings and/or textual appendices will have to be resolved with both an

Author and a Professional Engineer (PE).

3. Variations, which may emerge in the design during the construction, are only to be made if the prior
approval by both the Author and a Professional Engineer (PE) has been obtained.

. No variations will take place in the course of work performance on site unless prior approval by an
Author, PE or a Technical Supervisior has been given.

. Resposnibility will be assumed by a person who authorised variations in the first place.

. Drawings will not be checked for accuracy as design levels are correct.

. All voids to be checked in the designs of installations.

. Grounding system to be installed before the hydro insulation.
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= - 1. Pre otpodinjanja radova sve mere proveriti na licu mesta.
2. Neusagla8enosti i odstupanja u crteZima i/ili tekstualnim prilozima projekta, obavezno razreSiti sa
autorom i odgovornim projektantom.

3. Izmene u delu projekta za vreme gradenja, vriti samo uz saglasnost autora i odgovornog projektanta
e pos ST-01 pos ST-02 4. Ne dozvoljavaju se izmene na gradiliStu za vreme izvodenja radova, bez saglasnosti autora, odgovornog
PRESEK c-c / SECTION c-c pos PZ1 (parapetni zid) / pos PZ1 (parapet wall) =i & ik projektanta i tehni¢kog nadzora.
pos ST-03 / pos ST-03 n=2 kom./pcs fr= kom. =& Ko 5. Odgovornost za izmene snosi lice koje je te izmene odobrilo.
R =1:25 ' ' 6. Ne premeravati crteZe, kote u projektu su merodavne.
7. Sve instalacione otvore obavezno proveriti u projektima instalacija.
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NAPOMENE / REMARKS

Osnovni materijal za sve elemente &eliéne konstr. je S235JRG2.

* Basic matarial for all elements of the steel construction is $S235JRG2.

Svi Savovi su "C" kvaliteta.

* All welds are of "C" quality.

Svi ugaoni $avovi koji nisu oznaceni debljine su 0,7t min, ali ne manje od 3 mm,

- All fillet welds which are not marked are of thickness 0,7 t min, but are not smaller

osim kod veza Supljih profila kod kojih je debljina $avova jednaka debljini zida.
than 3mm, except for the hollow profies where they is same as the wall of the profile.
Svi kontakti &eliénih elemenata, osim veza sa zavrtnjima, zavareni su

* All contacts of steel elements, other than embroidery with screws, connect

odgovaraju¢im ugaonim ili suéeonim 3avovimal
with appropriate fillet or butt weld!
Sve Suplje profile zatvoriti 5Smm &eliénom ploom.

* All hollow profiles closed with 5Smm steel plate.

Osnovni materijal za ankere je 8.8.

* Basic matarial for all anchors is 8.8.

Visinske kote preuzete iz projekta arhitekture ili armirano-betonske konstrukcije.

* Elevation dim. are taken from the architectural design or concrete structure design.

SVE DIMENZIJE PROVERITI NA LICU MESTA!
ALL DIMENSIONS NEED TO BE CHECKED ON THE SPOT !
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OZNAKA ELEMENTA OBLIK PRESEK
[ ELEMENT MARK | SHAPE | SECTION
R-1 1-@244.5x8

2-7108x4
3-#10
4-#10
IN-1 1- @ 244.5x8
Q,
NH-1 1-@177.8x5
R
NH-2 1-2168.3x4
KS-1; KS-2; KS-3; KS-4; KS-5 L 1-@114.3x4
1

KN-1 ' 1-1PB1 240 (hea)
R
RO-1 - 1- 0 160x100x5
1
KS-6 g 1- 1 90x90x4
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NAPOMENE / REMARKS

Osnovni materijal za sve elemente Eelicne konstr. je S235JRG2.

Basic matarial for all elements of the steel construction is S235JRG2.

Svi Savovi su "C" kvaliteta.

All welds are of "C" quality.

Svi ugaoni Savovi koji nisu oznageni debljine su 0,7t min, ali ne manje od 3 mm,
All fillet welds which are not marked are of thickness 0,7 t min, but are not smaller
osim kod veza $upljih profila kod kojih je debljina Savova jednaka debljini zida.
than 3mm, except for the hollow profies where they is same as the wall of the profile.
Svi kontakti Eeliénih elemenata, osim veza sa zavrinjima, zavareni su

All contacts of steel elements, other than embroidery with screws, connect
odgovaraju¢im ugaonim ili su¢eonim $avovima!

with appropriate fillet or butt weld!

Sve Suplje profile zatvoriti 5Smm elicnom plocom.

All hollow profiles closed with 5mm steel plate.

Osnovni materijal za ankere je 8.8.

Basic matarial for all anchors is 8.8.

Visinske kote preuzete iz projekta arhitekture ili armirano-betonske konstrukcije.
Elevation dim. are taken from the architectural design or concrete structure design.
SVE DIMENZIJE PROVERITI NA LICU MESTA !

ALL DIMENSIONS NEED TO BE CHECKED ON THE SPOT !

LEGENDA / KEY

®
*
3
#
55t
155

A

_Q

I*

zavrtanj M12 # jednostrani "V" 8av - lice Sava obraditi
Bolt M12 One-sided "V" joint - surface to be processed
zavrtanj M16 i jednostrani "V" Sav sa provarenim korenom
Bolt M16 One-sided "V" joint with heated roots
zavrtanj M20 xy dvostrani V" sav
Bolt M20 Bilateral "V" joint
zavrtanj M24 F dvostrani "V" 8av - lice Sava obraditi
Bolt M24 Bilateral "V" J'oint - surface to be processed
zavrtanj M30 7 dvostrani "V" 8av sa provarenim korenom
Bolt M30 Bilateral "V" joint with heated roots
zavrtani M30 & K" Sav sa provarenim korenom
Bolt M30 "K" joint with heated root
) X" 8av sa provarenim korenom
"X" joint with heated root
ggaoni :Ea!vt T "I“ savt
orner join “I" join
dvostrani ugaoni $av p— $av po celom obimu
Bilateral corner joint Joint by whole perimeter

jednostrani "V" sav " montazni Sav.
One-sided "V" joint Installation joint




