One vital component could cause the
whole structure to collapse.
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http://www.pbase.com/hydrotech/millau

Millau viaduct: World’s tallest bridge

Designed by Briton Sir Norman Foster and built by the Eiffel Tower contractors, this elegant
French bridge will form part of the A75 highway linking Paris to the Mediterranean.

Tarn River Bridge Length: 2,460
. m (1.53 mi.)
Tallest point: —_
343 m (1,125 ft.) Cost: 320 mil. euros
’ ($377 mil.)
Construction
time: 39 months

Road: Two-lane |
dual highway; :
suspended
almost 250 m .
(820 ft.) above :

Tarn River
250 km U 4
r———— / Bridge  Eiffel Tower Completion:
e m:'?s -t h SRR Jan. 2005
L P;ris A ! (
g,. Pillars: Seven;
Bay of {_ A71) ? the tallest is 240
Biscay B ~ m (787 ft.)
A /} SWITZ
Ny {\(
onage S BTG o
v (,.2« 36,000 metric tons
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Welding Procedure Specification

Root, Hot pass , Fills & Cap

Client: | Mobil Project: | 221010Goatee REFNo. | WPS6R1
Procedure Description: | 12" Heavy Wall Offshore Tie-in 0290714V PSS -
r ap
Matenal: | AS3679.1 Grade 250API 5L X65 Diameter: I 1683 Thickness: | 18.3 5 (Split as required)
Position: | 6G Clamp Type: | Internal 22 Bl |
Preheat °C (Min): ] 100 Interpass °C (Max): I 300 A1 , (Split as required)
ROOT HOT PASS FILL & CAP Hot pass — -y~
Weldmg Process SMAW SMAW SMAW ~—— Root
Welding Direction Vertical Down Vertical Down Vertical Down
Fller Lincoln SA70~ Lincoln SA70+ Bohler BVDS0OM
Polanty DC ~ve DC ~ve DC ~ve
Shielding Gas N/A NA NA
Purge Gas N/A NA NA
Pass No m( s"l Amps ‘olts ( Spoul! ) n[!-!'!h'r Weld Preparation Hot pass | Foot pass
1 32mm 70-130 18-33 3366 0408 e B0% - 70°
2 10mm 110210 1832 1968 0613 | N\ /
FILL 4 0mm 145-260 16-27 1670 0622 T am
cap T — 130230 16.26 1853 0617 _.| |._
- Root, Hot pass
1 Q-C*I'f 1 777
=] > 4
T (FIFR4% 245 )
NOTES Pass Location
1. APIStd 1104BP3094-SP-PL-3010R1
2. Clamp removal stage ; 1009 completion of root (external clamp may

be used in the event of a breakdown ~ removed after 50% minimum

completion of the root.)
Time lapse between root and second pass : 16 Minutes
Time lapse between second pass and 1* fill : 12 Minutes

Mimimum manber of passes before pipe movement : 2 passes -

Minimum Number of welders- Root & second pass: 2, Fill & Cap : 1

Method of cleaning : Grinder / Wire brush
. Method of Preheat : Gas Torch
0. Qualification reference number : 48280/PP/WP6 R1

3

4

5.

6. Mmimum number of passes before break in welding : 3 passes
o

8

9

1

Company Welding
Engineer Approved

....................................
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» # § 5§ 35KJ/cm

o fj #- : SMAW - Shielded Metal Arc Welding ( /3% @ #\ T & )

o fhixn L

PhEd AR E S HEA 4 T RS RR

HERIFR A R NEDRE P e

R

o A Th 4% 1

©
\\\?{.y

< 4% 0

R

DR A e AR S RAE

HREH (L 2F A ;20 TR 4R
i HE R R (H o Ksi)
— 4% 1% (Electrode)

“| L




R EBTHER (SMAW) (£4)
* # § %35KJ/cm

o SRFRILE KXY ¢
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SMAW Process

Electrode

;—m Let’s take a little closer look at the SMAW
f - process...

Travel direction
—
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5 Solidified Weld Metal

72 220VE R TV
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BEilsF#E (GMAW)

» #F 525-30 KJ/cm

GMAW - Gas Metal Arc Welding -
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RERESBENFERE (GMAW) » £ 425-30 KJ/cm
o HFRILE XA

Rollo de alambre Regulador

Elsed'&‘ide Regulator
\ UPPly Flujometro
Alimentador de Alambre l!_ Cilindro de Gas
Wire Feeder 4 Gas
| v Manguera et
= Shielding
Manguera y cable LN-7 Gas Supply
Welding
Pistola Power Power £ yente ge Poder
Welding Mang — Source (0) ‘\..r'
Gun del Gas Welding
Shielding Power -
Cable t%
I [ J
Workpiece Work Cable —
Metal base Cable de Tierra

Control Cable
Cable de Control

g ° - "
{' : * R
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HEF R BT (FCAW)

» #§ $25-30 KJ/cm

V361

° [y %a- : FCAW - Flux Cored Arc Welding

o SR RIL I REFHMELEBERTRE ) A
ﬁ**ﬁ4ﬁﬁﬁﬁ4%%’ﬁ?%%@ﬁ@@&#ﬁ%
~AES > NE TR E

B
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o FRRILE KHF :
Flux Cored Arc Welding (FCAW)

,~TUBULAR ELECTRODE
WIRE GUIDE
AND CONTACT TUBE—._
SOLIDIFIED SLAG )
/\J MOLTEN
\SLAG
N

~ / - POWDERED METAL, VAPOR
FORMING MATERIALS,
/  DEOXIDIZERS AND SCAVENGERS

/ — ARC SHIELD COMPOSED
/ OF VAPORIZED AND
SLAG FORMING COMPOUNDS

~S~<-ARC & METAL TRANSFER

ST AREEINEFE (FCAW)

» #F $25-30 KJ/cm
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7ByNgFEE (SAW)

» # g 5100 KJ/cm

i§ A SAW - Submerged Arc Welding
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BEWRESERE (ESW) ~ # § %450-900 KJ/cm

® FE? %a_ ESW - Electro - Slag Welding
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E&)@/ﬁﬁ% ( EGW) * 44§ $400-600 KJ/cm
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EGW - Electro-Gas Welding -
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TEAasE (ESW)

Electroslag Welding

Electrode wire feed % *ﬁl#‘g‘
Guide tube é%i%-%—*g

Power ¢ LR
supply Molten slag
Weld pool
3

Starting plate

Welded pieces

T F % ass (ESW)

LB % o d T




PEREBHET AR Y D k(e lL)EiE
% _45@372{: iiq—(SI\/lAW D AR)ER IR 2T R
T3 ARG Y e (ORI ~Sorex ~ P - P E

‘ #%Ea’f\ % #&(SAW)& L5 RO

%g . 1 AR 4EH (FRIK...) ~ Sorex
FOREE & BT 4 2 (GMAW)4E i

X %& - B q& S PR (RIR.) >

¢ Bk W IR (FCAW)ER i 55 iy
:R%x ~ 1% v @ﬁé&ﬁ(ﬁzﬁi...) » Sorex

EGW -~ ESW : *° 4m4%++ ~ Sorex

27



kL E k4R IER Fldk 4% (7 KO, Nay,O, CaO, MgO, MnO, FeO ... ) ,7
¥

LB oer (3 RUF bl A ks

5”3-7"3_ & T 4:& l'-lr—)‘ %«P—ﬁ/ﬁc r}é»gF l'{ Z # ﬁ/i r/-l' it ;}';”(/Z.\ Si02 y T|02 y P203 ...) ,i§ #*
MR A o R G & A iR R

I_T_
JEH S ~
% S

I
<
. 3%
AXVAL
' $2 $P
(UT ,100 % ) (MT 5 % ) Moz EBHEEE

2 TA|#& & 28


https://www.newton.com.tw/wiki/%E9%85%B8%E6%80%A7%E6%B0%A7%E5%8C%96%E7%89%A9/549605

BACKGOUGE

T2‘R

|
El%i/%* F’ﬂ;fiT Hf%r’

N
5 § BACKGOUGE
7
// ]
L D =1 |-

EE 2SR EATIRSE

ﬁ_{[E:T J'f&-r'

S

\\\%_

-

N
1

el
@@%

S
S

%///

FRESZZER

bt ignfk i R

/

%

} ¥ gR

PROHIBITED

/ACCEPTABLE

v

<
v 4%

29



BB REITEAREZ

PRI =5t B AFE
R BEINTEH F65 - AR IHEZ ; i 35 KJ/cm
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Non-Destructive Testing
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B (Certificate Number) :CQ1-020.0082
B850 Number) P122297331

i B kA6 IE AR R 1 &
The Society for Nondestructive Testing
& Certification of Taiwan

L 4 w:?aw Hu!&m\#é’x?!dl
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CNS 1358% : 2019

\\I( l (Q U(ll( (’ 1“\() 9712:2012 } ‘P »L
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WPl & XH - 483 R Weld gauge
Cambridge Gauge AWS Weld Gauge
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ST AN AR HIA (CNS 13341)

[ #£ : MT - Magnetic Particle Testing ~ #* 7 g2 4% 12
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K=0.15 237~322 | 46.2~62.7 | 63.0~85.5 | 79.9 ~108.4
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Rust Grade A

SP-10

A E Y ARt

A SP-10/A Sa2V,

.

ARSI Ty

'% 4 % 100%

A SP-5/A Sa3

SSPC - Steel Structures
Painting Council
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B/ SEL R s = &P FHRE S HREHE -
S AR | Ekg | R R
100 (Emax)
RN Crit) G-50 25 mesh 80 pm
1% G40 | 18 mesh 90
G25 | 16 mesh 100 pm
G-16 12 mesh 20} i
S0 . SRFE(Shol) §.230 | 18 mesh 70
19 1 $:330 | 16 mesh 30 om
9 S-000 14 mesh Q0 tm
) - FRB(Sand) 7J A mesh 50 ptn
e 18 mesh
EEEE ﬁﬂ%EF ﬁﬂa@a £ T ame | o
EEREEGRESES ‘= &G Diac Sander) 15 um
- — B $%(Pickling) 10 pam
FHEETZHEEEE | PIIERES =
& R <a 2l 6.3 & el N | ___opm
it i 46 ME&FEEST - B0pai MESTOE ¢ 516
F T EFE 5t 2 128

i o EJRIEE A2 1 SSPC (££) SIS (54 ) ~NACE (£F) ~BS-
ISO (#@) ~ Australia (;®#)

FA kR D FEAE FL
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BE A EOARBER G kA
Jo 2 W R | E R | BRI | RMRF GiaEs
Method SISk SSPCx | BS4232 | Australia
Hand Tool Cleaning St2 SP-2 ASCK 9.7 | =1 X 5%
Power Tool Cleaning St 3x SP-3x ASCK 9.2 | #+ 1 £ ¥
Brush-off blast Cleaning Sal SP-7 ASCK 9.4 | (- &7 ez
&’F o 2o z ] }%;.3“'
1St )
Commercial blast Sa 2 SP-6 34 Quality | ASCK 9.4 Z’jﬁe*’f;}gzgg'”
Cleaning AL vof 7% 4 213
Near White Metal blast | Sa2-1/2x | SP-10 x | 2"4 Quality | ASCK 9.4 | BT ¥ ¥ 4r37
Cleaning 2-1/2 " & 3 95Y%
White Metal blast Sa3 SP-5 15t Quality | ASCK 9.4 | i¥ ¢ 4riT
Cleaning 3rd " 4 5 100%
Flame Cleaning SP-4 ASCK 9.3 | ### 1% 5 2 mill
scale % 4% 1 kg
}_%—i 2
Pickling SP-8 ASCK 9.5 | ### &5 2 mil
scale® 4% 1 peie =
232
Weathering followed by blast SP-9

Cleaning
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H Map B Measurement condition
0 Dot Measurement area All
(3.000 - 30.009
Pitch 50 (um]
X-ray irradiation time(Setup) 30 [sec]
X-ray imadiation time(Meas.) 30 [sec]
X-ray irradiation time(Max) 119 [sec]
X-ray tube current 1.00 [mA]
X-ray tube voltage 30.00 [kV]
Sample distance(Monitor) 40.604 [mm]
Sample distance(Analysis) 41.721 [mm]
X-ray incidence angle 35.000 [deg]
Offset of alpha angle 0 [deg]
X-ray wavelength (K-Alpha) 229093 [A]
X-ray wavelength (K-Beta) 2.08480 [A]
Total measurement count 1363
X-ray tube total use time 45338 [sec]
Detection sensitivity 22.2 [%] (1909
Peak strength (Ave) 128k
Level of ambient light 0.3 [%)]
Temperature 39.81 [deg C)
Peak analysis method ~ Fitting Lorentz
K-Beta cut filter Unused

ExracicaC Profie

M Residual stress W FWHM
Sigma(x) -361 MPa FWHM 3.76deg
ox (Std. Dev. 18 MPa) (3.65-3.87deg)

X-Ray

Tau(xy) 28MPa —Alpha(Max data) __152.64 deg

‘% (St DE””” — Alpha(Min dala)mdeg
XEf+ ZRIERERIAT K

-l

RS S R AT

T kR R SR
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Welding Procedure Specification

Client: | Mobil

Project:

221010Goatee REF No.

WPS6R1

Procedure Description: | 12" Heavy Wall Offshore Tie-in

0290/1NVPSS

Matenal: | AS3679.1 Grade 250API 5L X65

Diameter: I 168.3

Thickness: | 18.3

Position: | 6G

Clamp Type: I Internal

Preheat °C (Min): | 100

Interpass °C (Max): ] 300

ol ROOT HOT PASS FILL & CAP
Welding Process SMAW SMAW SMAW
_Welding Direction Vertical Down Vertical Down Vertical Dovwn
Filler Lincoln SA70~+ Lincoln SA70~ Bohler BVD90M
Polanty DC ~ve DC ~ve DC ~ve
Shielding Gas N'A NA NA
Purge Gas NA NA NA
Pass No m" s"l Amps Volts ( Spoul! ) n-@ !'! !'T Weld Preparation
1 32mm 70-130 1833 3366 0408 B0° - 70
2 40mm 110210 1838 1968 0613 X /
FILL 40mm 145260 16-27 1670 0622 e
cap Wmm | 130230 1626 1523 0617 _..| I..
;
NOTES Pass Location
1. APIStd 1104BP3094-SP-PL-3010R1
2. Clamp removal st3ge ; 10096 completion of root (external clamp may

be used in the event of a breakdown — removed after 50% minimum
completion of the root.)

Time lapse between root and second pass : 16 Minutes

Time lapse between second pass and 1* fill : 12 Minutes

Mmimum mmmber of passes before pipe movement - 2 passes
Minimum mumber of passes before break in welding : 3 passes
Mimimum Number of welders- Root & second pass: 2, Fill & Cap : 1
Method of cleaning : Grinder / Wire brush

Method of Preheat : Gas Torch

0. Qualification reference number : 48280/PP/WP6 R1

Company Welding
Engineer Approved

..........................

----------

...................................
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75 3.0 1.7 75 530
80 3.1 1.9 80 565
85 3.3 2.0 85 600
100 3.9 2.3 100 705
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One vital component could cause
the whole structure to collapse.
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