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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Sadrzaj
= Specifikacija komponenti
» Projektiranjeiizrada radionicke dokumentacije
" Radionicka izrada
= Plan kontrole i ispitivanja
= Tehnoloska priprema
= Nabava materijala

= MehaniCka izrada i zavarivanje
= Antikorozivna zastita

= Pakiranje i transport
= Zakljucak i rasprava
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Specifikacija komponenti
= Specifikacija komponenti koju daje proizvodac (MPCS)
= Specifikacija komponenti koju daje narucitelj (PPCS)

= EN1090-2:2018 donosi promjene; u specifikaciji za izvedbu
projektant (izradivacC specifikacije) mora definirati trazeni razred
izvedbe; EXC2 se viSe ne primjenjuje defaultno (4.1.2.)

= |sto tako, projektant mora definirati da li komponente koje se
Izvode zahtjevaju dodatna ispitivanja zavara metodama bez
razaranja (NDT) povrh obujma rutinskog ispitivanja (12.4.2.3;
tabela 24)
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Specifikacija komponenti

» Dodatak A — Dodatne informacije, opcije i zahtjevi vezani na razrede
izvodenja

= A.1 Dodatne informacije kako bi se specifikacijom u potpunosti definirali
zahtjevi za izvedbu radova

Table A.1 — Additional information

Clause ‘ Additional information required

4.2 - Constructor's documentation

421 Hold-points or requirement to witness inspections or tests, and any consequent access
requirements

5 - Constituent products

5.1 Properties of products not covered by listed standards
53.1 Grades, qualities and, if appropriate, coating weights and finishes for steel products
533 Additional requirements related to special restrictions on either surface imperfections

or repair of surface defects by grinding in accordance with EN 10163, or with EN 10088-
4 or EN 10088-5 for stainless steel

Surface finish requirements for other products
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Specifikacija komponenti

» Dodatak A — Dodatne informacije, opcije i zahtjevi vezani na razrede

izvodenja

= A.2 Opcionalne informacije koje se mogu definirati specifikacijom za izvedbu

radova

12 - Inspection, testing and corrections

12.2.1 If there are requirements for specific testing of constituent products
12.3 Other methods for repairing damage resulting in local dents in the surface of hollow
sections

12.4.2.1 | If parent metal is to be inspected for laminations after welding

12.4.2.3 | If other rules are required for definition of the percentage extent of testing

12.4.2.4 | If specific joints are identified for inspection together with the extent and method of
testing for EXC1, EXC2 and EXC3

If weld inspection classes are to be used for defining the scope and percentage extent of
supplementary, and, if so, the weld inspection class for each relevant weld
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Specifikacija komponenti

» Dodatak A — Dodatne informacije, opcije i zahtjevi vezani na razrede
izvodenja
= A.3 Specificni zahtjevi za izvedbu radova

Table A.3 — Requirements to each execution class

Clauses | Ec1 | Exe2 | Exc3 EXC4
4 - Specifications and documentation

4.2 Constructor’s documentation

4.2.1 Quality

documentation [PC] Nr Yes Yes Yes

5 - Constituent products

5.2 Identification, inspection documents and traceability

Traceability [PC] Nr Yes (by marking) | Yes (from | Yes (from receipt
receipt to | to handover)
handover)
Marking [PC] Nr Yes Yes Yes
' P —
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija
[ ] [ ] [ ]
Projektiranje

= suvremeno i ucinkovito izvodenje celicne konstrukcije zapocinje
ucinkovitim projektiranjem koristenjem BIM tehnologije
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Projektiranje
= uskladeni multidisciplinarni % ©
modeli

- e —
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Projektiranje
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Projektiranje

= sve kompleksnija geometrija i arhitektonski zahtjevi navode na
koristenje jedinstvenih BIM modela

MD . M1
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija
Projektiranje
" Primjeri zahtjevne arhitekture

®  FABEWA

Gradevinski fakultet SveuciliSta u Zagrebu - Zagreb, 13.03.2020. 11 _ =  METALL.
Tecaj stru¢nog usavrsavanja: lzvedba i nadzor €eliénih konstrukcija prema HRN EN 1090-1/-2 & s
Voditelj: izv.prof.dr.sc. Davor Skeji¢ Arcelorpittal IEH PETICA




Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Projektiranje
" Primjeri zahtjevne arhitekture
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Projektiranje

= BIM projektiranje pocinje sa modelom arhitekture ili industrijskog
procesa, nastavlja se statickim proracunom i rezultira konacnim 3d
modelom punim vrijednih informacija koje pomazu svima koji su
uklju€eni u daljnje faze izvodenja projekta

®  FABEWA
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija
Projektiranje _ —
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
[ ] [ ] [ ]
Projektiranje

= Tipicni detalji spojeva pogodni za visoko automatiziranu proizvodnju
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Projektiranje
" jz 3D modela se generiraju 2D radionicki nacrti za proizvodnju
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Projektiranje

Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Planovi zavarivanja (7.2.1)

- BAJKMONT QRE_537-0818_12060101_RO_WELDING AND CONTROL PLAN Datum [ Date:
PLAM ZAVARIVANJIA T KONTROLE
Projekt / Project: Naziv dijela / Building: Naruéitelj | Customer: Ugovor br. / Contract no.: Proizvodni broj | Works no.:
Konstrukcijski podaci Podaci o zavarivanju i toplinskoj obradi NDT Metode i % ispitivanja
Design Data Welding and Post Weld Heat Treatment Data MNDT Methods & % of Testing
) Osno.mat.1 | Osno.mat.2 | _ . Ta Postupak Korjenski sloj - Dodatni materijal To °
Tipzavara | pase mat 1 | Basemat 2 |Zi0zavarivaca| WPGQRbr. ) Lavarivanja Root Layer - Filler Material PWHT H =
Weld Type Welder stamp | WPQR no. min Welding S Da/MNe g £
Nacrtbr. | Zavar br. Kvaliteta Kvaliteta : process Vrsta  Type @(mm) Sarza Charge Yes /No £ - - - &2
) = [ =] =z
Assembly no. | Weld no. Quality Quality Datum T Postupak Popuna i zavréni sloj - Dodatni materijal Uputa za TO br.
f.::vf Dimentiie Dimenzje | zavarivania '\‘::ss :; ¢C) Iﬂ‘:ﬂe':;:';lﬂ Fill and Final Layer - Filler Material PWHT proced.
Dimensi. (mm) | Dimensi. (mm) |Date of welding ' max. process Vrsta Type @(mm) Saria Charge na.
CP-860-18
w10 =3355J2+N =5355J2+N BMO1 02012014 120°C 135 SIAT Pittarc G9 @1,0 129412019 ! X ! ! !
SBB.10 1970
SW t=10mm t=10,5mm 15.01.20 KT1-3 ! ! ! ! ! ! 100% ! ! !
~ Legenda Legend.
SW - Radionitki zavar / Shop Weld , MW - MontaZni zavar / Site Weld , WPS - Uputa za zavarivanje / Welding Procedure Specification , @ - Promjer dodatnog materijala za zavarivanie / Filler Material Diameter ,
TO ! PWHT - Toplinska obrada nakon zavarivanja / Post Weld Heat Treatment , Tp - Temperatura predgrijavanja / Preheat Temperature , Tm - Meduprolazna temperatura / Interpass Temperature |
OM | BM - Osnovni materijal / Base Material , BW - Suéeljeni zavar / Butt Weld , NV - Zavar prikjuéka / Nozzle Weld , W10 - Kutni zavar / Fillet Weld,
Izradio / Made by: — | Ddobl‘ioMpproyed by: | Nadzor/ Author. inspector, Obrazac / Form: | Strana |
S i - FABEWIA
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Projektiranje
= Sve potrebne liste i specifikacije
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Projektiranje
= Montazni nacrti
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija
Projektiranje
= Numericki podaci (NC) potrebni za automatiziranu proizvodnju

436-1116/B/PBG/16 X |

| Contracts
9 | Draving Description Drawer Coating Revision Delivery mﬁ‘g‘m Reference Classification  Family ~ Typology Creation Total Weight f,:;;iw ;
F 'A.05.01.08 Duplex apartmen u etai 02103 L Vukorepa a 259.2017.11:41 61322
y & A05.01.03 Dilatacija 2 - Zatvoren prostor unutamjeg bazena ARoiic [ 211007, 8310147
e A05.01.04 Dilatacija 3 - Zatvoren prostor AReic a 2112017, 2015 495.57331 il
« i V
55| Mark Quantity Total Weight Total Surface Description Category Manager Coating Comment1 Comment2  Comment ~
PBG/10 1 15988 26159
PBG/L 1 185977 30,3%
PBG/12 1 14608 2071
PBG/13 1 215212 35657 L
PBG/14 2 22031 7.3 I
PBG/LS 1 208840 34011
v ~ pBG/6 1 208840 34011
B 4 22037 37,585
PBG/18 4 116214 19043
PBG/10 2 116278 19055
PBG/2 1 22775 39,730 il
B i 5
14| part Quantity  Profile Length  Width  Grade  Weight Costing
9 |pes7 3/Lmzs o750 22000 S350 2188
9 [ress 4Lmzs 6000 20000 S350 53
9 [pess 4 umzs 1500 22000 s3I0 2544
9 [res1 1/ 1PES00 894,00 e 10941
9 [peso 1 IPES00 S35502 3
o S R
SHEE] 2 IPES00 S350 109,00
9 [pe49 2| 1PEse0 =) 3007
9 |ee3s 1Mz 16012 35512 202
9 [re3t 3| Lm1z 156,55 535512 198
9 |[re3 2| IPEASD s3I0 n4z
S FE] 4 vz 132003552 167
9 [re2 2| IPEA4S0 e 1672
9 [e11 6 LM1S 10400 | 35512 305
« it v W @220
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Projektiranje

= Jednostavno pracenje izdanih nacrta i izmjena u projektu

Document manager

— 0O X
> Search, Q Ve T o G )| ®
All documents Changes Created ¥  Document type =% £ a8 Locked by v Ready for issuing by | Issued Mark Modified Name Output date Size
All files 25.10.2019 GalrawingDocument = 12.03.2020 [2] 25.10.2019 PLAMN POZICDA 5T2x416
All drawings 28102019  GaDrawingDocument BEH 1203020 [ 2810.2019  PLAN POZICDA 572xd16
Single-part drawings 25102019  GaDrawingDocument = 1203.2020 [] 2510.2019  PLAN POZICDA 19%590
Assembly drawings 28.10.2019 GaDrawingDocument = 12.03.2020 [51 25.10.2019 PLAM POZICIA 819x590
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Plan kontrole i ispitivanja—ITP (4.2.1)

PLAN KONTROLE | ISPITIVANIA (ELICNE KONSTRUKCUE U RADIONICH
BAJXMONT G AAEST1A_50000083_%8_ P Romrs
INSPECTION & TEST PLAN - STEEL STRUCTURE IN WORKSHOP -
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Plan kontrole i ispitivanja — ITP - osnove

KONSTRUKCUE
- PLAN KONTROLE | ISPITIVANIA CELICNE U RADIONICH - CERTIFIKAT O KVAUIFIKACIN POSTUPKA ZAVARIVANJA (WPQR)
= BRJIXMONT . OFW_4450718_DIDSOM_RD_Man hasiroie AILAICATION CF A WELCNS ICCEIAME (NP
INSPECTION & TEST PLAN - STEEL STRUCTURE IN WORKSHOP
CERTIFIKAT TO-1/08 C 032515 1w
Praumtalecs waets ta saea ar RO TUV Croat AOETA
(e Ondb upertor | Axwemom - -~ -
B T borveria | mplrans Artery prfvescaris Procasurs » 1 Actany Naponers
- s e
[ | PN T— PR “"" - Procaure : | ron | potn | Pown Remarta "
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Plan kontrole i ispitivanja — ITP — procedure za izvodenje
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Radionicka izrada

Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

= Plan kontrole i ispitivanja — ITP — obrasci
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

= BIM model se povezuje sa proizvodnjom putem ERP (Enterprise
Resource Planning) softvera koji svojim MMRP (Manufacturing and
Material Resource Planning) modulima integrira razliCite aktivnosti
kao sto je tehnoloska priprema proizvodnje, upravljanje zalihama
materijala, nabava, te samom proizvodnja i montazom komponenata

celicne konstrukcije

' —
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

" Prijenos podataka iz BIM modela u ERP sustav
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

*" Kreiranje optimiziranih reznih lista za stapne materijale kako bi se
smanjio nekorisni otpad i ukupan utrosak materijala
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

Kreiranje optimiziranih reznih lista za plocaste materijale kako bi se
smanjio nekorisni otpad i ukupan utrosak materijala
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Radionicka izrada

Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

. . . . =
= BAJKMONT Bajkmon 400
Sesvete, Svetomalejska 12
Zahtjevnica 2002000115
: Projekt: 766-1117
= % %E '@ ! m @ w1 é Menual 1 Opjeit
e el I [ Proper " Paste || 1
Nomenclature || Listof Parts | AssemblyList | Phases pmw,g’;mng n Nesting Production Documents | e [5B Delivery Kupac Sesvete, 26.2.2020
Modules 5 Edit Fidizss Tnput Rb  Sifra Naziv artikla Kvaliteta Dimenzije Kolicina Tetina Ukupna tezina
\ Y o ) =g - Ve i | 1
) Contracts |/ [1436-1116/B/PBG/L6 X | o Bport xJ‘Emsmcx x|/ B8 BarsNesting x | Nesting x | L S238R 6.000x1.500 mm 6 21195kg  1271.70kg
- 1 LiM10 $2350R 6.000x2.000 mm 1 942,00 kg 942,00 kg
| [ Purchases
2 LIM15 S2350R 6.000x2.000 mm 1 141300kg  141300kg
ticle HEAL2D Grade Warehouse Contract Sheet number Category of profile
1 LIM25 S2350R 3.000x2.000 mm 1 1177.50kg  1.177.50 kg
Artide Grade Length ~ Width  QtyinStock Qty Reserved Qy Avalable Minimun Qty Qi Ordered Qty Requested
o Frofils 1 FI30 S2380R 6.000 mm 10 3329kg 33293 kg
= 2 FL50°10 S2350R 6.000 23,58 k
624 1850 1 1 i 1 e el
- 3 FLEO'S S235R 6.000 mm 4 14,16 kg 5664 kg
854_160 580 1 1 _
P sy i : 4 FL90*10 S2350R 6.000 mm 1 42,42kg 4242kg
240_29 610 1 1 5 HEA180 S235JR 12.000 mm 3 42624 kg 1.278,72 kg
26121 690 1 1
24026 770 1 1 6 HEA180 S2350R 12.800 mm 3 45466kg 136397 kg
240_30 810 2 2
o862 1020 N Y 7 HEA300 S2350R 12.000 mm 10 1.05996kg  10.599.60 kg
886_3 1.040 1 1
X 8 IPE160 S2350R 1
gt h B : 2.000 mm 15 18926k 2.83890kg
885_4 1720 1 1 9 IPE160 S2380R 13.500 mm 5 21292kg  1.08459kg
26129 1820 2 2
i oo N i 10 IPE450 S2350R 9.280 mm 6 71989kg  431934kg
: ! 1 150°50'5 S2350R 6.000 mm 16 2262kg 361.92kg
12 160'60"5 S238R 6.000 mm 6 27.42kg 164,52 kg
13 L70'70'7 S235R 12.000 mm 16 8856kg 141696 kg
84728 50 : ! 14 RHS50'30°3 S2350R 6.000 mm 6 20.91 kg 12547 kg
8433 780 1 1 15 SHS100%4 S2350R 12,000 mm 21 14472kg  3.039.12kg
830 1 1
o i i 16 SHS30'3 S2350R 6.000 mm 6 1526 kg 91,56 kg
960 1 1
34323 970 1 1 3192444 kg
8437 1790 2 2 Sier e
622 9 2.000 1 1 39,78 1,35
2230 2 2 88,71 3,02
622_10 2.260 1 1 44,95 1,53
843_4 2830 1 1 56,29 1,92
3.030 1 1 60,27 2,05
6.000 37
1 0 n
- Warehouse Storage Area Quantity Weight  Surface Shest number Contract Cast Number

) | HEA120 - 535512 - 2140

[ Traceability

42,56 ‘ 145
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada
* Barkodiranje, skeniranje i direktni feedback umrezenih strojeva

Contract : 436-1116
Description: HOTEL PARK
Phase : Job:
Drawing : B Grade : $355.)2
Description:  A05.01.03 Dilatacija 2 - Zatvoreni prostor um
Mark - PBG/16 IPEG00 / 10483 mm
Master Part :  PB_34 PE_11 LIMIS 6
— PB_2 IPEA450 2
Description : PBR 21 LDMI2 4
FB_1 IPEA450 2
. FB_ 11 LIMI2 3
Comment 1: bE3s Ina2 1
FB 49 IPES00 I
Quantity - 1 PE 30 IPE6O0 2
. FB_ 39 IFESO0 1
Weight : 208840 kg PE§1  IPEG00 1
Coating : PB 65 LIS 4.

LR

436-1116/B/PBG/16/IPE600 / 10483 mm

| A.05.01.03 Dilatacija 2 - Zatvoreni prostor unutarjeg bazena

' —
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada
= Sustav automatski ispunjuje zahtjeve za sljedivost (5.2)

=

» BAJKMONT

QRE_635-0918_12030001_RO_MARKING TRANSFER

LISTA PRIJENOSA OZNAKA

Datum / Date:

03.01.19.

Projekt / Project : Naziv dijela / Building: Narugitelj / Customer: Ugovor br. / Contract no. : Radni nalog / Works no.:
TTTF STEEL STRUCTURE -ITEM 3 635-0918
Part Quantity | Nesting No. Length Width Thickness Grade Heat Number Certificate No.
TTF_M3-D_215A 1 4697_1 941 r 220 LIM20 5355J2 77492 0082740818
TTF_M3-D247 4 4657_3 83 M 40 LIM6 S500MC 613609 1002060502
TTF-M3-D-1 2 1278-1 3,541 HEA100 S355J2+AR 101892C 8338 2018
TTF-M3-D-1 1 1278-2 3,541 HEA100 S275JR 101930A 8213 2018
TTF-M3-D-10 1 1278-10 141 HEA100 $355J2 101892C 8338-2018
TTF-M3-D-1 00 1 . ”1 278-31 2288 . .HEASOO E.‘>.3.55J2 i ”30483A 3131 2018 -
TTF-M3-D-102 1 1278-31 343 HEA300 535542 30483A 31312018
TTF-M3-D-103 1 1278-30 342 HEA300 S355J2 30483A 31312018
TTF-M3-D-103 1 1278-35 342 HEA300 §355J2 30483A 31312018
TTF-M3-D-104 1 1278-22 11,429 HEA240 S275JR 60575 3846991
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Sustav omogucuje stalni uvid u status izvodenja projekta

Rex Teme (0000 | $:00 000 00 00 | 020 000

' P —
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

|zrezivanje i izrada rupa na

x 4 -

rofilima

.
B
/ _l ™

Criterion

Parameter

Functional tolerances @
Permitted deviation A

Class 1 Class 2

6 | Squareness of ends:
A

Z .
90° §

S

Squareness to
longitudinal axis:

- ends intended for
full contact bearing;

- ends not intended
for full contact

bearing:

A= +D/1000 A= +D/1000

A= +D/100 A= =D/300
but |A| < 10 mm
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

" |zrezivanje limova
= Novi zahtjevi za CPS / CPQR (Dodatak D)

-
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
lzrada rupa na profilima i limovima

" Probijanje vs. busenje

[dmax * E]rnruin]
2
max (Aq or A,) € max (D/10; 2 mm)

/ a < 4° (ie. 7 %)

D=

Gradevinski fakultet Sveucilista u Zagrebu - Zagreb, 13.03.2020.
Tecaj stru¢nog usavrsavanja: lzvedba i nadzor €eliénih konstrukcija prema HRN EN 1090-1/-2

Voditelj: izv.prof.dr.sc. Davor Skeji¢

0
a
i
T
L
i
A
| e
36 Bnmﬁm‘r
Ame\o@ IEH

FABEMA
METALL..

=

PETICA
sy



Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Sklapanje pozicija u sklopove i dimenzionalna kontrola (12.3)

= »  CAGEWA
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

= Automatsko markiranje omogucava da se podatak o polozaju
ugradnje pozicije u sklopu direktno iz BIM 3d modela prenese na CNC
stroj — te stroj taj polozaj markira sto znatno ubrzava potrebno
vrijeme izrade, te gotovo eliminira mogucnost ljudske pogreske

R 4 L
B R 8o
<O PN ot
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- Pl S ;
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Sklapanje sklopova kompleksne geometrije

T . ;n — J—
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Sklapanje sklopova kompleksne geometrije je isto tako znatno
olaksano uslijed dostupnost| BIM modela na shop flooru

"ETAROs g

o |
0Go
. 7ZABRANJEN |
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= Predmontaza (6.10)

' P —
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Specijalni proces zavarivanje predstavlja najslozeniji dio izrade
komponenti Celicne konstrukcije

= U najvecem dijelu se i dalje izvodi rucno, a kod vecih serija robotima

' P —
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= u narednom periodu ocCekuju se veliki iskoraci u robotizaciji procesa
izrade koja se trenutno koristi pretezito iskljucivo u proizvodnji vecih
serija elemenata zbog slozenosti programiranja
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Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

Kontrola zavarivanja — odabir razreda ispitivanja zavara (Dodatak L )

Table L.1 — Guidance on amethod for selection of weld inspection class

Level of Consequences Weld . i
atire from failure of ) b Inspection Table L.2 — Percent extent of supplementary testing according to WIC
1 & a jointor Stress in weld Class Weld Inspection
utilization joi
component € (WIC) Class (WIC) Type of joint RT uT MT/PT
Substantial P Welds with the direction of dynamic principal stress WICS Full penetration in-line butt weld 0 10 10
transverse to the weld (between 45° and 135°) N
Full penetration T-butt weld 10 10
- ‘u';u’eljs WH_Z]'I thn]r-;' tlinwect;znlff dynanucrErmdrlpa]rftress in wic4 - Partial penetration  welds  with 5 5
High fatigue the direction of the weld (between ~45°and +45°) penetration depth greater than 12 mm
utilization i irecti i inci .
Mot Welds with the direction of dynamic principal stress WIC3 Other partial penetration welds and all 0 0 5
substantial € transverse to the weld (between 45° and 135°) fillet welds
Welds with the direction of dynamic principal stress in wicz
the direction of the weld (between -45° and +457)
?0 fatigu.e Substantial b Welds with high 9 tensile stresses transverse to weld WICS
ie. quasi-
static) or Welds with low tensile stresses transverse to weld and/or WIC4
Low fatigue high d shear stresses
utilization By
Not For welds in EXC3 or EXC4 with high d tensile stresses wiC3
substantial € transverse to weld
All other load-bearing welds except welds in EXC1 wicz
Welds in EXC1 and non-load-bearing welds WwiC1
. . e -
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Antikorozivna zastita elemenata Celicne konstrukcije se moze izvesti
vruéim pocinCavanjem ili premazivanjem zastitnim premazima

= EN 12944-5:2018 izmjene u definicijama trajnosti (VH > 25 g.)

Durability Low (1) Medium (m) High (h) Very high (vh)
3{’:\;’: Zn (R) Misc. Zn (R) Misc. Zn (R) Misc. Zn (R) Misc.
Blisdir basi ESLEP,| EP, AK, | ESLEP, | EP, AK, | ESLEP, | EP, AK, | ESLEP, | EP, AK,
of primer PUR PUR, | AY PUR | PUR, | AY PUR PUR, | AY PUR PUR, | AY
ESI ESI ESI ESI
Binder base EP, EP, AK, EP, EP, AK, EP, EP, AK, EP, EP, AK,
of subsequent| PUR, | PUR, | AY PUR, | PUR, | AY PUR, | PUR, | AY PUR, | PUR, | AY
coats AY AY AY AY AY AY AY AY
c2 MNOC p 1 1 1 2 2 2
NDFT 60 120 | 160 160 180 | 200
c3 | MNOC 1 1 1 2 2 2 2 2 2
NDFT 60 120 | 160 160 180 | 200 200 240 | 260
c4 MNOC 1 1 1 2 2 2 2 2 2
NDFT 60 120 | 160 160 180 | 200 200 240 | 260
cs MNOC 2 2 — 2 2 — 3 3 —
NDFT 160 180 —_ 200 240 — 320 360 -
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
" Priprema povrsSina prije izvodenja antikorozivne zastite premazima

( 1 O . 2 ) Type of imperfection Proparation grades
Doscription | llustration P [ P2 | P3
1 Welds
1.1 Welding spatter ; e Surface shall be |Surface shall be free | Surface shall be
//-' free of all loose | of all loose and Iightly | free of all welding
7/ |welding spatter | adhenng welding spalter
a) b) c) [see a)) spalter (see a) and b))
Welding spalter
shown in ¢) may
remain
1.2 Weld ~.-§ No preparation | Surface shall be Surface shall be
ripple/profile S dressed (e.g. by fully dressed, i.e.
grinding) to remove smooth
ﬁqx irregular and sharp-

ISO 8501-1
ISO 8501-3
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Kontrola hrapavosti substrata Vm J:
ISO 8503

25 Dia
hole

85 to 88

| S|

85 10 88

1SO comparators for steel, blast-cleaned with shot

abrasives

1SO comparator za celik, ¢is¢en mlazom sa sacma abrazivom

Gradevinski fakultet Sveucilista u Zagrebu - Zagreb, 13.03.2020.

Voditelj: izv.prof.dr.sc. Davor Skeji¢

Fine (S) Profiles equal fo segment 1 and up fo but
Fini excluding segment 2
Profili jednaki segmentu 1 | do segmenta 2, ali
iskljuCujuéi segment 2
Medium (S) Profiles equal to segment 2 and up to but
Srednji excluding segment 3
Profili jednaki segmentu 2 i do segmenta 3, ali
iskljuujuci segment 3
Coarse (S) Profiles equal to segment 3 and up to but
Grubi excluding segment 4

Profili jednaki segmentu 3 i do segmenta 4, ali
iskljuéujuéi sagment 4

Tecaj stru¢nog usavrsavanja: lzvedba i nadzor €eliénih konstrukcija prema HRN EN 1090-1/-2
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada
= NanoSenje zastitnih premaza

19 03 2018
. ol

Gradevinski fakultet Sveucilista u Zagrebu - Zagreb, 13.03.2020. R T 48 = MEALL
Tecaj stru¢nog usavrsavanja: lzvedba i nadzor €eliénih konstrukcija prema HRN EN 1090-1/-2 & s
Voditelj: izv.prof.dr.sc. Davor Skeji¢ Arcelorital IEH PETICA




Ivan Bajkovec: Radionicka izrada €eli¢nih konstrukcija

Radionicka izrada

" Proizvodnja komponenti Celicne konstrukcije se izvodi u pogonu sa
uspostavljenim sustavom tvornicke kontrole proizvodnje (FPC)
sukladno HRN EN 1090-1 za izradu sukladno HRN EN 1090-2

= Tijekom inicijalne kontrole tvornice i FPC-a, prijavljeno tijelo (NB)
razmatra pocetno ispitivanje tipa (ITT) i/ili poCetno ispitivanje
proracuna (ITC) (6.2 EN 1090-1)

Komponente celicnih konstrukcija prema specifikaciji kupca i broju narudzbe povezane ugovornim dokumentima

Structural steel components according to customer specification and order number associated contract documents

Komponente se mogu koristiti izravno ugradene u konstrukcije ili u spregnute konstrukcije koje se sastoje od celika i betona. Komponente mogu biti
izradene od vruée ili hladno valjanih materijala ili od gradevinskih materijala izradenih drugim proizvodnim procesima. Mogu biti izradene od &elika
kvadratnog / pravokutnog presjeka , profila razlicitih oblika, od plosnatih , cjevastih, lijevanih ili kovanih komada. Komponente mogu biti nezasticene ili
zasticene od korozije premazivanjem ili drugim povrsinskim tretmanom.

The components can be used either directly built into structures or in composite structures comprised of steel and concrete. The components can be manufactured
from hot-rolled or cold-formed or by other technologies produced construction materials. They can be made of steel of cross sections / profiles of different shapes,
from flat stock, tubular, cast or forged pieces. They can be unprotected or protected against corrosion by coating or other means of surface treatment.
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Proizvedene komponente Celicne konstrukcije se na trziste isporucuju
sa CE oznakom i Izjavom o svojstvima (DoP)

VA O SVORSTVINA
c € -

EN1090-1
0045-CPR-1090-1.00249. TUVNORD.2013.003

"BAJKMONT d.o.0."
Svetomatejska 12 , 10360 Sesvele , Croata

13

Auftragsnummer / Job number:  044-0117

EN 1090-1:2009+A1:2011

Die Komponenten konnen entweder direkt in oder In sus Stahl und Beton eingebaut
werden. Die konnen aus oder oder aus anderen hergesteliten
Werkstoffen hergestellt werden. Sie konnan aus Stahl von Q 1 Profilen Formen
hergestelit werden, aus Flach-, Rohr-, Guss- oder i Sie konnen oder durch i

durch Beschichung oder durch eine Oberflachenbehandlung geschiitzt werden,

The componants can be used aither ciractly built into structures or in compasite struclures compread of steel and concrete.
The components can be manufactured from hotwoled or coldformed or by other technologies produced construction
materials. They can be made of stee! ections / profiles of different shapes, from fist stock, lubular, cast or forged
piec- es. They can be unprotected or prolected against corrosion by coating of by 8 surfacs lreatment.

Lei Slabal N 712 BMKRKONOSE
Related pi ces see of pe No
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

= Planiranje isporuka u BIM modelu — u skladu sa planom izvodenja
radova na gradilistu

STAIR

5 Phase 1634100563
16341...  Phase |
¥ 5 / i 16341, Phase3
4,:;% e Z : | R 16341, Phased
igE W K & f = = b 16341 Phases
16341... Phase b

o . !

| 16341, Phase?
‘ 16341... Phase8

=

Q
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

[

Radionicka izrada
= Planiranje isporuka u ERP sustavu

PaEEEn® N Easm e H MG ¢
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Radionicka izrada

" Pravilno pakiranje i transport
(F.1.4)
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Ivan Bajkovec: Radionicka izrada celicnih konstrukcija

Zakljucak i rasprava
" Pitanja, komentari?
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