2.€ ToIeC TepImMTWoeic Xpeidleran;

ZYTKOAAHZEIZ XAAYBON
OTTAIZMOY ZKY POAEMATO: Kupiwg ot emepPAcEIC OE UPIOTAUEVEC KATAOKEUEG

- MNa awokaraoTaceic PHeTA and PAAPeC
- MNa evioxvoeic

- MNa aMAaynh xpriong

>Ztépavoc Apitoog

Tutipa TToArmikwyv Maxavikwy, TTavemiorrimo TManpwv Ouwg kal oe véeg KATAOKEVEG
- Néa popyomoinfléva UAIka
- ZuoTAPATa ayKUpWOoEWY

- Zuykparnon Papdwv

Tlarpa, ZenTéuppioc-OkTwpproc 2009




- TTpooOnKn VEwWV OTPpWOEWV OKUPOBENATOC

(1BiaiTepa arapaiTnTn oc HovomAsupn emékTaon R “avoixTé” pavdua UTooTUAWHATWY)

1. urdpxov urooTUAWHa,
2. eméKTAON UMOOTUAWUATOG
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1. mahié umooTUAwya, 2. evioxuon. 3. mahioi owAioyoi,

4. np6oOeToI omAiopoi, 5. mpdaBeToI oUVBETAPEG,
5 6. ouykoAAfoelg, 7. avapThpeg “mamieg”.
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AYZKAMTTTOI ZYNAEZMOI EYKAMTITOI ZYNAEZMOI
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Xpion HAekTpoouykoAANpévwY ZuvdEopwy

Zuvdeopol TTaAaiwv-Néwv Papdwv OrnAiopov
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Mia A 8Uo kapilAieg

AYZKAMTITOI ZYNAEZMOI
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5d, 5d9 TaAaid papdog
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ta pdpd
| véa papdog
5d, Zuvdeapor TUTou £ (“mdmieg”)

EYKAMTITOI ZYNAEZMOI




b =
>6d, > 20mm =94

Avolypa ZuvdeThpwy Mopwh auvBetiipa pe nAextpoouyroAAnpéva arpa

OpBoywvikoi oUVOETAPEG HE
oUYKOAAnon 2 tunuartwv TT

HAextpoouyréAnon Axpwv Zuvdethpwv Mavdva

i ZuvdeThpeg EXTOC Tou KopPov 16




Awoxonly OwAiopol kar TTAGra AyxkUpwong

A%
2 xaAupdiveg !
TAGKEG

E€aywvika mepikdxAia i /

NAEKTPOOUYKOAARDEIG
emi TG mAdkag

A+

Oyn A-A

TTpooOrikn pfikoue aykVpwone - Texvikh “rapwolpac”

ouvd. 8/50

Ewéxraon OwAiopol TTpoPpoAwv

ZuyroAnpévn Eyrapaia Papdoc Extéc tng Malac tou Zkupodéuarog

w¢ Zvotnua AyrUpwong

e ) |
HTLH?H
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Meiwoh amaiToUpevou pAKoug aykUpwong katd 30% (EKNZ § 17.6.1)
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Kovréc Avapovéc:

2.TIC KPioIUEC TIEPIOXEC TWV SOUIKWY OTOIXEIWY
yi* O Eupokwdikag 8, prEN.1998-1, (§ 5:6.3)
dev ETITPETEI NAEKTPOOUYKOAANDEIG HE UTTEPKAAUYN.

= O KTX 2007 ouvioTd va amopelyovrdi OAEG.
Tia e€aipeTikég avaykeg anaiTei diaopdAion
IKAVOTIOINTIKAG OAKINOTATAG ThG oUVAEONG

e

788, C16/20

am =

678, C20/25
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‘Eocto ©20
E=f A, >F =500%3,14x10~° =157KN

‘Eoton Es = 12(13

. 6x157x107°
b max 122 % 20°

‘o, _163 =8,15MPa
2

=16,3MPa
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ZuykoAAnon papdwv opoyou ZuykoAAnon avapovwyv
TTedio Epappoyic MeB6dwv ZuykoAAnong yia ZuykoAARoiHouc XaAupeg
Mé£00d0g cvyKOLAMONG TYmog 6Ovdeong TIgproyn) OvopaoTIKAOV
SapéTPOV 6€ mm
5,0 K.T.X.2007 Alhov
e : o= G Zvykohhiioeg T0Eov Metomn yopig vrostpign mg pitag >16 >020 EC2
b 10 mm = Xep®VoKTIKY cuyKOAAnon toEov pe .
£ 40 by ; - -
el ™ 12 mm emevBESUEVL TAEKTPOBI (SMAW) et pe povym vrostpign mg picag >12
a5 T———— 3 ] ] ey = Huowtopoan cvykéAinon toéov oe
E 30 e 12 rr:: By TPOCTOTEVTIKT aTHOGPapa Ar-CO2 (GMAW, Katd mapadeon 6-32
S VT N | | by MAG) -
525 = ﬁ— 18 mm = * Huowtopotn cuykdrinon to&ov oe Me hapideg 6-40
"; : 20 mm -\ npomu'mnrucﬂ atpéopapa Ar-CO2 pe cOARVOTE Stowpot 6-40 <®16 EC2
= 2,0 ¥ =i o] niextpddia (FCAW) =
E 15 . B & ~ 8 B = Huowtdpat ontorpootatevdpevn cuykoAinen Me Ao xod0BdveroToyEio 6-40
Q T6E0V pe cOAVOTE nAektpodia (FCAW)
> 1.0 —— e
E 05 | S § ¥ 2 —— = Koatd mapdbeon o
ovo . . ZUYKOAANON He NAEKTPIKY avTioToon Stavpeti 5.20 <®16 EC2
0 50 100 150 200 Metomuc 6-25
Am60TAON OUYKOAANCEWV (Mm) o _
TvykoAinon pe mpoe&oyn (project welding) Sravpet 5.20
H péyiotn eykdpoia perarémon Twv ouykoAAnpévwyv pdpdwv cav g‘él;’mjjy‘:@”‘:"g;ﬁ*"m PRGN IR || MR 6-40
ouvdpTtnon TG anéoraor}c OUYKOAANONC Yia g S1dYopPEC TIMEC TNC Ry ey S T P 620
diapétpou d yia prikog auykAnang 4d (AmooToAdmouAog, 2007)
23 ToykoAinon pe tpin Metomiki 6-40
Me GAha xahdBdve cToryeio 6-40




KavovioTiké TTAaioio

Welding of reinforcing steel
1 | International standard ISO Part 1: Load-bearing welded joints
17660 (2006) Part 2: Non load-bearing welded joints

2 | American National Standard Structural welding code-reinforcing steel
ANSI/AWS D1.4-92

3 | Bs 7123 (1989)

Metal are welding of steel for concrete
reinforcement

4 | DIN 241 (1997) Welding of reinforcing steel for concrete quality:

requirements

5 | DIN 4099 (1978) Welding of reinforcing steel

Execution of welding work and testing

6 | TIETETT 14-01-10 (www.iok.gr) | TTpoa®nkn omAiopoU e NAEKTPOOUYKOAANGN
K.T.X. (2007) Zxé810

Kavoviopog TexvoAoyiag XaAUupwy
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Kxorebfuvan Katenhuvan
cuykdiineng GUYKOLINGTG
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10mm max[2d. 20mm] 10mm
ZUvdeon kata wapadBeon pe Texvikég T6Covu (K.T.X. 2007)
KoTeEbHUVaN) KOTEDALVOT)
GUYKOAAaNE GUYKOAANTTC

1 @ A 2 @ 1 Topry A-A

! H d2
QNG 77 77 N 1 s o1 : 57 P %d‘;thzdﬂ?’

?f&»&\"_%%_d}w-zm

}% fA } - =d5/3
24d7 | max[2ds, 20mm] z4dp
10mm 10mm 10mm 10mm

ZUvdeon pe Awpideg - strip joint (K.T.X. 2007) P

= MeTtwmirl ZuykéAAnon - butt joint (K.T.X. 2007)

S 2-3mm

Aiadoxiki ekTéAson Kopdovithv Kal mdowv MeTwmikhR oUVdEON HE UTOOTRPIYHA TNG PICAg TNG ouyKOAANGNG
= ZvaupwTh ZuykéAAnon - cross joint (K.T.X. 2007)

@

Y7z 7 07,

-

B)

1 : Seprxng pafoog
2 syrapaa pafdog
F : 1) Govoun mpog aykipoaon
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ZuykoAAnoeig ewi Eykapoiou XaAupdivou Ztoixeiou (Zxédio K. T.X. 2007)

_ max 125d 45° 1254
__max 1,25

N AR
I S - -

a=0.4d

t 2[0.4d, 4mm]
uzd t .
t2[0.4d, 4mm] Tt

Pdpdog Siepxopevn améd xahupaivo aToixeio Papdog aykupoUpevn VT Tol TaXoUS Tou XaAUPSIvou aToix eiou

_ P‘WWWWW#
/?\ NN

a0 4:< +2[0.4d, 4mm]

t
MeTwmikAR cuyk6AAnon pdpdou emi xaAUPpdivou oToixeiou
- Ma ep1006Tepeg améd pia papdoug s>3d 28
- ZTIG MEPITITWOEIC aykupwoeswy o EKNY amaitei Sokipéc kar “eykpITIKEG amogdosic”




KAMYEIZ ZYTKOAMHMENSON OTIAIZMON

ZuyKokhoe1g EXTOg KOUmoRow THpaTo; ZuyKoAM|GEL EVIOS KOUTOROY THHNGTOS

Co | € _«
L Pl
f=42:00 0o
FTT-E (EC2 123Q)

EAdxiotn diapetpoc D kapmUAwong yia ouykoAAnpévoug oTaupwToUg omAMoHoUG
Kdauyn omrAiopoU pakpid amé B£oeic NAeKTPoaUYKOAANONG
KTX2007-EKQZ (§ 17.2.3.2)

7, %

7
7
G
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5 X > 40 yid oTaupwTh
- X >20 aMeg
= Kard KTX 2007 (§ 8.4.3) o1 idi01 Trepiopiopoi TpETEl va 10XUOUV Kal

eTi kKekapévwy av kai To ISO 17660-1 emiTpémer OUYKOAANTEIG ETTI
TOU KAUTUAWWEVOU (UE ETITPETOUEVEG KAUTUAGTNTEG) TUAKATOG

Avayvupion YAikoU

Araiteitar: Xnuikn AvaAuon
- Aokiygio pikpwy diaotaoswv (2-3¢k.) - Eaoparookonikn pEBo
- Aciypa oc popyn piviopatwy - TeXVIKA aTopIKAC avappoynon

Zuviotarail (yia emipepaiwon):

MéTpnon okAnpoTNTAC Kai/HeTaAAoYpaikog EAEYXOC

Zuviotarai (av dev yivetal {nuid AOyw TOU dmaiTOUHEVOU UAKOUC
doKiyiov):

Dokipny epeAkuopol

d0¢
c

= TTpoTIPOTEPO N KAUYN va TtponyeiTal ThG OUYKOAAnONG 29 30
’ 2 .
TTote Emrpémerar n ZuykdAAnan:
Av [N VN TN YR VO N VO N Y N YR N I NN
T R, . g I, T
C<0.24% kai Ceq < 0.52% =) ZUyKoANiIHOG (EAOT 10080) LT Al =
C - Mn Cr+Mo+V N,+Cu ‘OAoi o1 véol xdAupec B500A kai B500c¢
g +?T 5 15 TTaAaioi xaAupec S500s , S400s
5220, StI 700 800
6004 S400 700 $500s e
0.25% < C < 0.45% Kai Ceq < 0.70% ™= TuykoAAfigipog Umé mpoiinaBEeic \ 600 g
(EXEATO K.T.X.2007) 5001 _ 5o
STIII, S400 ; é 400+ g 400 ——— IYTKOAAHMENO
‘ ‘ = 4000 /) AZYFKOAAHTO
€20.45% f/Kkai Ceq 2 0.70% =mp Mn ZuykoMiioigog (ZXEAIO K.T.X.2007) § % § auo]
= 4
(Tha e€aipeTikéC avAyKeg - ZUYKOAANON PETA atd €1dIKA HEAETN - ZUvTaln €1dIKAG 20 200+
Tpodiaypd@ng - EmiPpAcyn €1d1kwv) 100 1001
0 5 Y y y y y 00 5 10 15 20 25
EVSeIKTIKEG avaloyieg XNUIKAS oUuoTaong XGAuBa S400 kai S500s (%) o 5 1|_? 1° 20 B0 Mapauopewon (%)
apapdpwon (%)
C Mn Si N Ni Cu Cr S P Ceq
S400 |0.37 |1.28 |[0.29 |0.007 | 0.066|0.194 |0.09 [0.03 |0.02 |0.62 Tumki eikéva Tng emtidpaang Tng TpoBépuaveng oto
Sidypappa Tdong-mapapopewaong Twy XaAupuwyv
32

S500s | 0.23 |1.06 [0.21 |0.009 |[0.114|0.435 |0.08 |0.07 |[0.03 |0.46




:0.14%;, Mn = 0.86%, S = 0.036%, Si=028%
:0.010%, Ni=0.10%, Cr=0.12%, Cu=0.25%
:0.42%, Mn=1.02%, S=0025%, Si=026%
:0.015% Ni = 0.06%, Cr =0.09%, Cu=0.20%

- x@\uBag No 1 [of
' P
Cc
P

- x@\uBag No 3 C:0.30%, Mn=103%, S=0045%, Si=0.36%
P
(o]
C
P

- XauBag No 2

:0.020%, Ni=0.09%, Cr=0.13%, Cu=0.18%
:0.35%, Mn =097%, Cr=0.15%

10.26%, Mn=078%, S =0021%, Si=0.18%
:0.013%, Ni=007%, Cr=0.14%, Cu=0033%

- x@wBag No 4
- Y@huBag No 5
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1
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0 10 Z-E[éun
Aiaypéppara Téoswv wapaypoppwloswy dokipacBéviwy XaAupwv" 5,
(TTwptlanne k.a., 1990)
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—— No 1 — No 2 == No 1y &~ No 205

7 No 2my —%- No 7 —£- No 703 ~%-No 10§
0 | — bs i e S
1.0 £ Eluz

ZUyKkpion diaypappdTwy wpiv Kal HETE TRV GUYKOAARON “peTwmikh”
(TTwptlanne k.a., 1990)
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ZUykpion diaypappdTwy TACEWV wapAUOpPUITEWY wPIV KAl PETE

TNV ouykéAAnon pe dimAl wapadBeon (TCwprlaxng k.a., 1990)
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2 UykoAAnon XGAODUJV "ZuykoAAGIpwy uTtd TpounoBéaeig”

TUmo1 ZUvdeong
- Katda mapd®eon
- Mg Awpideg
= MeTwTIKNA
- Me dAAa aToixeia

Brhuarta Epyaociag
Brpa 1°: "KaBapiopéc wakatol omwAiopol
- 2 Koupid
- Opyavikécg Kal AItapéc ouaieg
Bnua 2°: TTpoBéppavon
- T=200°C -250°C oc 6Ao To pAKkog The ouvdeanc + 5O0mm ekatépwOev
- Métpnon T pe popnTd BeppoaToixeio
EvaAAaKTIKA pe BeppocuaioBnTous xpwpaTodeikTeg (KIHWAIES)
36




Brua 3°: Epyacia ZuykdAAnong

" Kara wapa®eon N pe Awpideg
MEBodog: ZuykdAAnon T6Eou

(a) XeipovakTikh pe emevdedupéva nAekTpddia (SMAW)

2. uvioTwvTat:
- HAekTp631a pouTiAiou E6013

(f,=340-380MPa , f,=430-460MPa, &£,=17-22%)

- HAekTpodiaxapniou udpoyovou ES018
(f,=530-620MPa_, f; ~ 620MPa, ¢,=14-24%)

(p) Hwautéparn oeratpéogdipa Ar-CO, (GMAWR MAG)

- Na npoTiunBcei epdoov urdapxel duvaréTnra

" MeTwmikn ZuykoAAnon
MEBodo¢: Huiautépatn cuykdAAnon oe atgéogaipa Ar-CO2

Acev emitpémeTal n xeipovakTikh (SMAW) (GMAW 7 MAG)

- Kivduvog mapouaiag Hn HETAAAIKWY EYKAEIOHATWY
- dilaomopd oTa PNXAVIKA XAPAKTNPIOTIKA
HAekTp6d1a 6TTWG Kal aTNV KaTd TapdBean
ER-70S6 yia S400
ER-805-G yia S500

Tpdofacn kit umé nc dio Thevpi:

- AofoTopuég OTTWG Kal vid ToUg Véoug oTAIoLoUS gz
(kaAAiTepn To KaTtakopuo dimAd V)

,1/, ez Y
Wt O
T m

T eivdzon piBien oz opi v (ée1

- Aev anaitei 131aitepn emde16TNTa oUYKOAANTA ) 1;?1%??;:53 ;2:3: e e et &Y,
2 UVIOTWVTAl: X =\
- HAekTpddio-auppa ER-70S6 ) ) ' ) ) “mmlj
(f,=420MPa , f,=540MPa, €,=25%) - EAsyxoc Beppokpaciag peTdAAou oe kABe mdoo &
- 0,
A UYNAGTEPNC avToxfic ER-805-G a7 ota 6pia Twyv (200-250) °C } f
(f,=460MPa , f,=570MPa, &,=22%) .
" Qdnyiegc TexVIKAG ApTIOTNTAC " TTliotomoinon kai ‘EAeyxoc
EmiAéyerar: ,
Amairouvrar:
- KaAdg kaipoc kai Enpoc
- Aev emiTpéneran ot nepimtruan Ppoxfic, - ThioTomoinuéveg diadikacieg (Hovadeg Siapdpewaonc)
, AoV G
LYpO TepIp ’a OY’ dveto , - TTioToToInuévol aUYKOAANTEG
Oeppokpaaiec KATW Tou PUNOEVOC
(Ze mepimTwaen avdykng: AAYn e18IKWY HETPWY) L Mn TiioToToINUEVOC OUYKORAATAC
- EkteAeitar apyd EmitpémeTall yia ouykekpdévn péBodo Kai TUTO guyKOAAnongs amé dimAwpartoUxo
- ‘Hpepn wuén oTov aépa oUykoANTA A’ Taéng (Emayy. Adcia améd TIGYnpéciec Biounxaviag Tou Ymoupyeiou
' , OVIKH a0), £ , . ) AevxBol
T " vaTl:;i cOmovoulac) £POOOV TIPONYOUHEVWC KATAOKEUAdOe! doKilia Kal eAsyxBolv
= ‘EAcyxog TToiéTnTac
- "T8iec SoKIPEC TTOU TIPOPAETIOVTAI VId TIC VEEC pABBOUC - 2 ¢ auToparomoinuéveg 81adikaciec oUYKOAANGNG aTo €pyoaTdoio K povdda d1apopewang
\ , , EAéyxeTal To TEAIKO TTPOTOV
- EAeyxoc okAnpéTnTaC 0TNV O0UYKOAANONh + OEZ (~3/2)
< 350 HV (300HV) . , , .
- 2 & XEIPWVAKTIKEG N NuiauTopaTeg d1adikacieg aTo epyoTdagio
39 EAéyxeTal n 1IkavoTNTd Tou NAEKTPOOUYKOAANTH 40




TTedio Epappoync kai TTARGo¢ Aokipiwv yia ‘EAeyxo TToi6tTnTag ZuykdAAnong
(ZXEAIO K.T.X.2007)

‘EAcyxol ZuykoAARoEWY
% OwTirdg EAEyXOC

2005 Sokipioy (pwvynég, ateAng dicioduan)
Mé£60d0g cvykoéAinong Tomog 6hvdeong Ao Aok Ao ] Mnxavmﬁc AOKII.IéC
" ] ; oy
: £peELKVONOD Kapyng wtpnong e
Metomkn 3 3 - ,
Katd mapdbeon/ Me 3 B ~ . KGUW']C
. . Aopideg Awaperpog papdov AvapeTpo doxyu)
ZuykoAnon to&ov Travpori 3 3* 3* " (;l)mg“;) l:(dsw‘;“:‘glnm) H
Me G0, HETOAMKE, 3 d<8 5d
oTotyeio N T
8<d<12 6d
* Aokipr) SIGTUNONG OTNV PRS0 TTOU EVOINPEPE!
12<d<20 8d
204d<32 10d
32<d 12d
Av aoToxhoel éva dokipio kataokeudlovral 2 TpooOeTa <
Av acToxnoe! £va amoé Ta mTpooOeTa =P aAToOPPIYN . ) ) )
EAcyxog: 6X1 pwypég aThv pdpdo
41 42
- Aidrunong o o o
Zxé810 Kavoviopol Texvohoyiac XaAuPpwv
F2Se A, fu OwAopévou Zrupodéparoc (KTX 2007)
N\
Sg= Zuvreheatiig AidTunong @
20,3 yia pépouoeg ouvdéaoel 2200
= c : X 2250 +d"ar‘j W WW.ggde.gr
EmimAéov
d,.n20,5d, .. ev yéver (20,57EC2) www.eplskeves.cmI.upatras.gr
d,.in20,6d, . via dopika wAéypara
mwaxog paphczmax(0,3d,;, , 4mm)
waxog papnczmax(0,5d,;, , 6mm)
lNa weplogoTepeg eykdpaieg papdoug S23d,. .
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