Spec. 1 - page 3

5=25

ATIGUE TESTING

MEASUREMENTS DURING F
FATIGUE TESTING CONDITIONS :in air/in-sea-wates — with/without protection.
FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 4 : -
of cycles 1.25 % 10 6.0 % 104 6.3 % 104
(1) A : complete failure C : secondary cracking total length = .. mm
B : actuator displacement = ... mm D : otherreason:... Reduction of stiffness
10° Ae
: HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1500 h _
1000
500
0
| LINE 4
=300 £=== aanamanssas; 28 3
0.05 * 10
cycles
CRACK EVOLUTION
n, = cycles
—
/
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S
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50 e
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OFFSHORE TUBULAR J

5-27

TEST DATA SHEET ECSC Pg. F7
T T - joint geometry, dimensions, loads
ype d SKETCH boundary conditions
Loading Axial
Laboratory TNO - IBBC g—}%
]
Specimen nr. 2 |
- o
™
o~
Y
¢ outside wall l_
- diameter thickness i S
cS|D  168.3 T 6.3
=8
=2|d t
g g| % 88.9 1 3.2 660
@% d, (5}
Post weld stress relief H.T. Nl o“

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350
MBEA;-SfL- C% |-Si% | Mn% S % P % Al %
0.22 |0.30 |1.25 |0.012 [0.019
Welding process.: MMAW , Current : AC
WELDING | Filler materials : —488=— AWS — ........ : E 7016
Electrode diameter (mm) : 2 .5
WELDING PROCEDURE
- =
b Position 5G
E o Nr of runs 2
G55
= o i Energy (kj/m)
oOwns=
w }5 a [ preheat. temp. (° C) 65
I -
9,: s a ' postheat. temp. (° C) | none
L
i POST WELDING TREATMENT
4 2 . .
=z & Heatroatrmont—-tig-or-plasme-drossing
- 2 i
WELD C% Si% | Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 see page 4




5-28 o

MIEASUREVMENTS BEFORE FATIGUE TESTING [ Spec. 2 - page 2

Number of cycles before measurements : 300 cycles
Frmin(kN) | Frax(kN) Rg | T(°C) Frequencies (Hz)  |Extrapol. Hot Spot Strainrange
0 28 0 10 745
110° Ac ;  brace nr |
- |
I

1 1|06 Ae _ ' - .
1000 d :actual position of the strain
: gages as mesured from the
weld toe in mm
Ae = €max ~ €min = € (AF)
ooA ol A
Top Bottom
500
i
FLINE 450 : S R
40 60 mm
% 20

The calculation has been based on the average SNCF’s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in air/én<sea-wates — with/without protection.

Spec: 2 - page 3

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ’ 0 mm crack (1) strength (kN)
Number
of cycles | 1.0 % 10 1.25 x 107 | 1.2 % 10 1.3 % 107
(1)A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :... Reduction of stiffness

108 Ae
800 HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
500
0
LINE 4 1
_200 T HHH L
0 10 15 ¥ 10°
cycles

CRACK EVOLUTION

Bottom

iy

10

S 1
NN Il

ST Tt -
-.;¢¢’q%4.41”,/ﬁ
45, A,

~n
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

SKETCH

gec netry, dimensions, loads
boundary conditions

Type T - joint

Loading Axial
Laboratory TNO - IBBC
Specimen nr. 3

e outside wall
e £ diameter thickness
cS|D 168.3 T 6.3
=3|d 88.9 4 3.2
o >
g% d, t,

A

230

660

Post weld stress relief H.T.

egg—s
No

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350
MBS%L C% | Si% | Mn% | s% | P% | Al%
0.22 |10.30 [1.25 10.012 [0.019
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+86=— AWS — ........ : E 7016
Electrode diameter (mm) : 2.5
) - T . WELDING PROCEDURE
= Position 5G
i ‘T' — :
r o Nr of runs p
h5=
Energy (kj/m
§%§ gy (kj/m)
g 52 ; preheat. temp. (° C) 65
T o o
< W E NI postheat. temp. (° C) none
W x 0 | i .
el /\| ‘ [ POST WELDING TREATMENT
o = ) 1
o & =leai=tuatment——tig-oralasma-drassing
- \ Shoot-peoning—geinding-
3 . ) . s
WELD C% Si % Mn % S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 see page a




MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 1100

5-32

Spec. 3 - page 2

cycles

FrintkN) | Frax(kN) Rg T Q) Frequencies (Hz) Extrapol. Hot Spot Strainrange'*
0 50 0 10 1325
1106 A
1000 . A brace nr....\ |
-0 | g
: |
¢ =
Hot spot Vg ! \@é\
~q
500
100 !
;lrlmrFT..?r 5 d
4108 Ae . -
2000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
ooA omA
Top Bottom
==
1000
i |
- 5LU§E4? i§ : s : E :
¥ 20 40 6 mm

The calculation has been based on the average SNCF°s of the identical specimens



MEASUREMENTS DURING FATIGUE TESTING

5-33

Spec. 3 - page 3

FATIGUE TESTING CONDITIONS :in air/in-se~ water — with/without protection.

FAILURE Ae — 15 % Visual crack Through | End of the test | Static residual
CRITERION ¢ ’ ~ 30 mm crack (1) strength (kN)
Number 6 6 . 6 6
of cycles 2.9 % 10 2.6 % 10 3.0 % 10 3.3 % 10
(1) A : complete failure, C : secondary cracking total length = ..., mm
B : actuator displacement = ... mm D : otherreason :... Reduction of stiffness
10° Ae v
+ HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1500
1000
50
0
| LINE 4 5
- 0 QLR : H ==
0 1o 2.0 3.0 %10
: cycles
CRACK EVOLUTION
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
T T - joint geometry, dimensions, loads
ype Join SKETCH ‘boundary conditions
Loading Axial
Laboratory VDUT - Stevinlab, v
Specimen nr. 4 l
i ~
(e}
w
c outside wall [
& diameter thickness [
xclp 457.2 T 16 -
5 g 1
§§ d, 219.1 t 8.2
,é’_, d, t, 2000 .
Post weld stress relief H.T. Q‘G:'
ACTUAL PROPERTIES OF CRACKED MEMBER (chord)
Grade : X 52 STD: API - 5 LX
MBEATS:L C% Si% Mn % S % P % Al %
0.25 |0.37 1,14 10,028 (0.015
Welding process : MMAW , Current:AC
WELDING | Filler materials : — 466 — AWS — ; E 7016
Electrode diameter (mm) : 2.5 to 4
WELDING PROCEDURE
= Bottom ; Top Position 5G
E - Nr of runs 3
g .
% & o \ ] Energy (kj/m)
@ ’5 & N I ol preheat. temp. (° C) 65
AT IR .
U<J m E ] s postheat. temp. (° C) | none
@3 f POST WELDING TREATMENT
= = / 7 51,
L Q. 5 5
s & =Hentrevtment—trorpiusmeriresin:
. coni i
WELD C% Si% Mn% | S% P % Ni %
METAL
DEPOSIT .
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 394 properties
Tensile strength o, (N/mm?*) 603 See page 4
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MEASUREMENTS BEFORE FATIGUE TESTING

cycles

Spec. 4 - page 2

Number of cycles before measurements :. 10
Frin(kNl | Fraas (k) Rg T{*C} Frequencies (Hz) Extrapol. Hot Spot Strainrange’*
- 42,5 | 42.5 =] , 0.2 | ke

110° A
1000 o bracenr....\
g =90 /’

LINE 2

\\\‘;i ¢=90
Hot spot  / e
~q
500
No straingauges available.
Values taken from identical
specimens.
100
FLINE 2 d
20 40 60 mm
106 Ae ) _ B
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = ¢ (AF)
500
No straingauges available.
== Values taken from identical
specimens
100 Tl : ii = ? e aaa assmmzaazas
el = HEE L
s FELINE 4 : : T P - d
20 40 60 mm

>*
The calculation has been based on the average SNCF’$ of the identical specimens.



N 5-37

MEASUREMENTS DURING FATIGUE TESTING

FATIGUF TESTING CONDITIONS :ér=ai/in sea water — with/without protection.

Spec. 4 - page 3

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 100 mm crack (1) strength (kN)
Number & 6 6 6
of cycles 1.0 %10 1,3 % 10 2.2 % 10 2.7 % 10 -
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :Reduction of stiffness

‘!06 Ae

HOT SPOT STRAIN GAGES EVOLUTION

200

or ANY OTHER AVAILABLE

s
T

Average value of the crack

control gauges

0

Situated at the.Hot Spot (=90

Strain gauge 1 : 90O = 40 mm

2 : 900 + 40 mm

Chord

200 ¢

0 1.0 2.0

CRACK EVOLUTION

- Aﬁvaﬁ? ~/dgf¢i6:"
il l%llln'u{""/ Z

/
" 1 —2s A
N

I
e I
| VNNN““F_»§§§§¥§.==,,/ !

» 1
=200.000 °

Scale : number of cycles x mm™
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
Type L jeometry, dimensions, loads
T - joint SKETCH boundary conditions
Loading Axial
Laboratory DUT- - Stevinlab. J—-n ;
Specimennr.| 5
: ~
[ee]
e
e outside wall i
=) diameter thickness l- ]
zc[p 457.2 T 16 } ) )
5 8 J Y
=
=5|d;, 219.1 t 8.2
2= P 2000
(9% 2 t, - >
Post weld stress relief H.T. ‘N"?

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD: API - 5 LX
MBSS/& C% Si % Mn % S% P % Al %
' 0.25 (0.37 |1.14 |0.028 |0.015
Welding process : MMAW , Current : AC
WELDING | Filler materials : —#86=— AWS — : E 7016
Electrode diameter (mm) : 2.5 to 4
WELDING PROCEDURE
- — ==
< Position 5G
& & Nr of runs 3
g y
g gm Energy (kj/m) -
SPEl s :
& %< 0 -—«‘ preheat. temp. (° C) 65
2 u o ' A postheat. temp. (° C) | none
Yy, .
i POST WELDING TREATMENT
0 2 6 . .
=z & e ch e L LS
i ; i
WELD C% | Si% | Mn% | S% P% | Ni%
METAL
DEPOSIT
“TENSILE PROPERTIES Base metal weld metal Other
Yield strength ay (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 see page 4




MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 40180

5-40

Spec.

5 - page 2

cycles

Frmin(kN) | Fryax(kN) Rg T(°C) Frequencies (Hz) Extrapol. Hot Spot Strainrange”
0 160 0 4 818
I 6
1000 100 Ae brace nr....\
— o~
g =90 /' o
¢ =2
<
il
Hot spot / '
500
i
100
ll'_lVl!'Ellll d
20 4Q 60 mm
A 10° Ae _
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Be = €max — €min = € (AF)
oOA em
Top Bottom
500
100 i ? :
LINE4 T i = d
20 40 60 mm

* The calculation has been based on the average SNCF’s of the identical specimens
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Spec. 5 - page 3

MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in air/in=sea=mater — wish/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ¢ ° ~ 30 mm crack (1) strength (kN)
Humiaer 3.5 % 10°  |3.7 % 10° 6.8 % 10° 8.2 % 10° i
of cycles
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement =_... mm D : otherreason: Reduction of stiffness
‘]06 Ae
800 HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
D)
0
LINE 4 29)
_200 P Hr ne 6
0 0.2 0.4 0.6 % 10
cycles
CRACK EVOLUTION
ng= 0 cycles
Top

=

-

——
—
=
<Ny
EARNX g
I ‘\\\\x

TN

LT ,
. NN
B

R

N Z
P\ \\\\\(\\!\// 2/
o \ \%?’/
© \'\4\_// 9 ‘o
/ = /// N\

|
0

Scale : number of cycles x mm™ =40 .000

Bottom ’
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OTHER RELEVANT INFORMATIONS Spec. 5 - page 4

300

200

100 —

O . - i 5 A """‘6
0 1 2 3 4 5 6 7 8 %10

Fig. 1 Evolution of.the node elongation per cycle during the test

2. an K7R
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
e [T ot sceron| T o

Loading Axial

LaboratOry DUT - Stevinlab. _ﬂ'

Specimen nr.| 6

™~
e
=
£ outside wall
= diameter thickness [
x<lp 457.2 T 16 : :
5 Y| Y
s3|d, 219.1 ty 8.2
oS 2000 __l
@ d, t -
Post weld stress relief H.T. NI o“

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 _ A STD: API - 5 LX
MBé'ﬁEL C% Si % Mn % S% P % Al %
' 0.25 |0.37 |1.14 |0.028 | 0.015
Welding process : MMAW , Current : AC
WELDING | Filler materials : —#568=— AWS — : E7016
Electrode diameter (mm) : 2 5 +o 4
WELDING PROCEDURE
- —
= Position 5G
E ‘i Nr of runs 3
g
! o - X Energy (kj/m) -
Q9D =
w2 N preheat. temp. (° C) 65
AT - ) R .
< L,IJ E 7 postheat. temp. (° C) | none
]
g = % POST WELDING TREATMENT
D =8 1 i . .
= g 2 e R G plat PR Lo0stRE=
& . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 394 roperties
Y
Tensile strength o, (N/mm?) 603 See page 4
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MEASUREMENTS BEFORE FATIGUE TESTINIG | Spec. 6 - page 2

Number of cycles before measurements : 16240 cycles
Frmin(kN) | Frax(kN) Rg T{E) Frequencies (Hz) | Extrapol. Hot Spot Strainrangex
0 144 0 4 737
) ‘
1000 e H - brace nr....\
e N
6 =90 //‘ e
=
\_:;' % =90
Hot spot  / \<//1/€
a4
500
100
FLINE 2 d
20 40 60 Coomm
4106Ae . S
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
o
Top
500
100 : e :
FLINE 47 S - d

& 20 40 60 mm
The calculation has been based on the average SNCF’s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING | Spec- 6 - page 3

FATIGUE TESTING CONDITIONS :in air/im=see=meter — muith/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ¢ ’ ~ 30 mm crack (1) strength (kN)
Number g 6 6
of cycles 4.2 %10 1.0 % 10 1.3 %10 -
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :Reduction of stiffness
800 Lok
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
0
5 LINE 4 : :
=200 et : B HH e ;
0 0.5 1.0 1 1.5 %10
cycles
CRACK EVOLUTION
n, = 10° cycles ‘ cycles

il
’”””ﬂ[
=

FANN "’l
AN ”II;,"

Scale : number of cycles x mm™ =100.000 °
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET

ECSC Pg. F7

geometry, dimensions, loads

Type T - joint
Loading Axial
Laboratory | DUT = Stevinlab.
Specimen nr. | 7
e outside wall
= diameter thickness
> c
E-; D 457.2 T 16
L <]
=3 |d 219.1 t 8.2
o >
5§ d, t

SKETCH boundary conditions
—
,\
[ee]
Xe}
I
2000
Post weld stress relief H.T. NI 0"

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD: API - 5 LX
MBEA%.SfL C% Si % Mn % S% P % Al %
0.25 (0.37 | 1,14 0,028 |0.015
Welding process : MMAW ,Current : AC
WELDING | Filler materials : —S8 =AWS— : E 7016
Electrode diameter (mm) : 2 tn0 4
WELDING PROCEDURE
'—' R d
% Position 5G
E = Nr of runs 3
Bh =
= Energy (kj/m) _
own<L
= 5 2] o = preheat. temp. (° C) | 65
<O( i a ‘ - | ostheat. temp. (° C)
S p ; p. none
Ll POST WELDING TREATMENT
=1 —_—
w2 6 ; 3
= & Heattrontrremt——iigoplosma-diossing
- . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT !
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 394 properties
Tensile strength o, (N/mm?*) 603 See page 4
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IVMIEASUREMENTS BEFORE FATIGUE TESTING | Spec. 7 - page 2

Number of cycles before measurements :2000

cycles
Frmin(kN) [ Frax(kN) Rg T{°C) Frequencies (Hz) {Extrapol. Hot Spot Strainrange &
0 144 0 4 737
106 A
1000 l ‘ A brace nr. \
6 = 90 /’ u.:l
|
o
X
Hot spot A ! \Qp@
9
500
100
LINE 2 d
0 20 .40 60 mm
A 10° Ae . o -
1000 d :actual position of the strain
gages as mesured from the
weld toe in mm
Be = ppan —Emin™ € (AF)
ogoaA
Top
500
100
e ViALLEE e : EHEE S d
0 20 40 60 mm

The calculation has been based on the 3verage SNCF’s of the identical specimens.



5-49

MEASUREMENTS DURING FATIGUE TESTING | >Pec- 7 - page 3

FATIGUE TESTING CONDITIONS :in air/in-saaamatar —with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 85 mm crack (1) strength (kN)
Number 5 5 5 6
of cycles 4,4 % 10 5.3 % 10 8.4 % 10 1.1 % 10 -
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reduction of sti ffness
10° A
700 s

HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE

s
=200 Horrrrrme
R

0 0.5 1 1.5 % 10

CRACK EVOLUTION

\

\ | v ‘\:‘g\g\\\\ %\‘\\\\\\\“\

W
1\

iy

Bottom : " Scale : number of cycles x mm™ =40.000
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OTHER RELEVANT INFORMATIONS

Spec. 7 - page 4
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET

ECSC Pg. F7

SKETCH

geometry, dimensions, loads
boundary conditions

Type T - joint

Loading Axial

Laboratory DUT - Stevinlab.
Specimennr.| 8

£ 7outside wall
- diameter thickness
E-E D 457.2 T 16
w3

=1d t
g g|% 219.1 1 8.2
5% d, t,

~
(ee]
o
| | |
2000
Post weld stress relief H.T. NI o"

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

‘| Grade : ¥ 52 STD :API - 5 LX
AL | C% | si% | Mn%| s% | P% | A%
0.25 |0.37 |1.14 |0.028 [0.015
Welding process : MMAW , Current : AC
WELDING | Filler materials : —88=— AWS — : E 7016
Electrode diameter (mm) : 2.5 to 4
WELDING PROCEDURE
— —
-3 Position 5G
E — Nr of runs 3
W=
g & g Energy (kj/m) -
- l:C;) 2 ] ] preheat. temp. (° C) 65
9( w O o postheat. temp. (° C) | none
ui ¢ k= o
g = ° POST WELDING TREATMENT
w LCSJ-' ~nggoraticy] Heat-treatrment—rtig-or-plasrmea-dressing-
= @© T y
6.
- ; el
WELD C% Si% | Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 394 properties
Tensile strength o, (N/mm?*) 603 See page 4
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Spec. 8 - page 2

MEASUREMENTS BEFORE FATIGUE TESTING
Number of cycles before measurements : 12580 cycles
Frin(kN) | Frax (kN) Rg T (°C) Frequencies (Hz) {Extrapol. Hot Spot Strainrange 4
0 85 0 4 435
A10¢ A
1000 % FEEH brace nr....\ |
- 4y
|
¢ =
Hotspot  / | \<4/$
' g

500
100 .
LINE2 ¥
20 40 60 mm
410° Ae _ " . )
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
on ®
Top Bottom
500
100
ELINE 4 : e :
40 60 mm

20
X ;
The calculation has been based on the average SNCF*s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in air/ie-sea-water— with/without protection.

Spec. 8 - page 3

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual |
CRITERION ~ 30 mm crack (1) strength (kN)
Number 6 6 6 6
of cycles 3.6 % 10 3.4 % 10 7.5 % 10 8.5 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : Reduction of stiffness
800 Yo
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
0
S LINE 4 ]
-200 T
0 2 4 6 % 10°
cycles
CRACK EVOLUTION
] n, = cycles

Z
\

“‘“‘n;m
#: i 'gl/” ”’Il

[]

W
D
SSS==

Bottom 10 4 0

Scale : number of cycles x mm™ =400.0600 °
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OTHER RELEVANT INFORMATIONS

300

200 = ° _Specimen_8
=
>

n
0

Spec. 8 - page 4

456 %

100 —

displacement

0 . . Cye]es

1 L

.0 1 2 3 4 5 6 7

3 % 10°

Fig. 1 Evolution of the node'elongation per cycle during the test

CPS Parls.2.80.K78
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

Type T - joint
Loading Axial
Laboratory DUT - Stevinlab.
Specimen nr. 9
e outside wall
£ diameter thickness
> =
E-; D 457.2 T 16
[H]
= 32|d, 219.1 t, 8.2
O >
t $|d: ty

SKETCH

geometry, dimensions, loads
boundary conditions

r\
[ee]
(Ne}
/
- 1
B 2000 N;
Post weld stress relief H.T. NI 0“

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD : APT - 5 LX
s N cw | si% | Mn% | s% | P% | AI%
0.25 (0.37 1,14 |0.028 | 0.015
Welding process : MMAW , Current : A(I‘
WELDING | Filler materials : —+66-— AWS — .: E 7016
Electrode diameter (mm) : 2 5 tq 4
WELDING PROCEDURE
. e
> Position 5G
E = Nr of runs 3
Ao
ly g - Energy (kj/m) -
oOwn=
mE< 1 preheat. temp. (° C) 65
oL D Lom : . -
5 % - — J . postheat. temp. (° C) | none
@ =3 POST WELDING TREATMENT
Q @
L o g st ldisdig
= © o
c: . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 SEE page 4
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Spec. 9 - page 2

MEASUREMENTS BEFORE FATIGUE TESTING

cycles

Number of cycles before measurements : 297600
Extrapol. Hot Spot Strainrange "

Frnin(kN) | Frax(kN) Rg T(°C) Frequencies (Hz)

818

0 160 0 4

‘ 6
1000 100, Ae HHAT TR brace nr..'..\ |
9 =90 //‘ ‘
' |

500
100 -
LINE 2 d
20 40 60 mm
J 106 Ae . \ - )
1000 : d :actual position of the strain
gages as mesured from the
: weld toe in mm
Ae = emay — €min = € (AF)
: : ono
: Top
500
P, 100 =metemte : :
d,  fiE s i i
ELINE 485 T —F T
DS 11T L L
20 40 60 mm

The calculation has been based on the average SNCFss of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING | 5Pec- 9 - page 3

FATIGUE TESTING CONDITIONS :in air/tr-sea-water —with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 5 5 6
of cycles 3.2 % 10 7.6 % 10 1.0 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : Reduction of St'i ffness
4106 A
800 bt

HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE

T
—
—
=
m
DS

=200 B

0 0.5 1.0 % 10

CRACK EVOLUTION
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OTHER RELEVANT INFORMATIONS

Spec. 9 - page 4
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET

ECSC Pg. F7

geometry, dimensions, loads

Type T - joint
Loading Axial
Laboratory DUT - Stevinlab. -
Specimen nr. | 10
o outside wall )
= diameter thickness
E.E D 457.2 T 16
w
L (6]
s3|d 219.1 t, 8.2
o>
“o-'% d, t,

SKETCH boundary conditions

TT 1}
' ~
)
(Xe)

Y

[ 2000 |

o

Post weld stress relief H.T.

No

ACTUAL PROPERTIES OF CRACKED MEMEBER (chord)

Grade :X 52 STD: API - 5 LX
MBS-S;\EL C% Si % Mn % S% P % Al %
0.25 |0.37 [1.14 |0.028 [0.015
Welding process : MMAW , Current : AC
WELDING | Filler materials : —#88=— AWS — : £ 7015
Electrode diameter (mm) : 2.5 TO 4
WELDING PROCEDURE
— —
» | Position 5G
E — Nr of runs 3
5.5
g 5 w Energy (kj/m) =
5 B = ] | preheat. temp. (° C) | 65
I .-
9( L E o| =2 |/ postheat. temp. (° C) | none
w T 5 — ]y |
e , 3 POST WELDING TREATMENT
- = : .
= & Heatroatment—tig-or-plesme-droseing
16 1.
>~ s . el
WELD C% Si% | Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 See page 4



5-60

VIEASUREMENTS .BEFORE FATIGUE TESTING Sped, 10 - page £

Number of cycles before measurements : 20 cycles

Frnin(kN) | Frax(kN) Rg T(*C) Frequencies (Hz) |{Extrapol. Hot Spot Strainrange %

0 85 0 . 0.2 435

\ 6
1000 i HHAF brace nr....

90 ~
8 = L
=
o |
\_\2 ¢ =90
Hotspot  / \<//;,
; fq
500
No straingauges available .
Values taken from identical
specimens.
100 i =
LINE2
20 40 60 mm
1105A§. B ‘ .
1000 s d :actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
: 0
Top
500 ,L
e No straingauges available.
e I = Values taken from identical
e : : H specimens.
100 T 1 1‘l T T T j T H H T T T IF
ELINE 4T e e e S T e e
2 T I I L hun s :

20 40 60 mm
*The calculation has been based on the average SNCF’s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING | Spec- 10 - page 3

FATIGUE TESTING CONDITIONS :in-air/in sea water — sith/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test Static residual
CRITERION - . 75 mm. crack (1) strength (kN)
Number 6 6 6 g
of cycles 1%10 1.2 %10 2.3 %10 2.8 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : Reduction of stiffness
108 Ae
HOT SPOT STRAIN GAGES EVOLUTION
200 or ANY OTHER AVAILABLE
0
Average value of the crack
control gauges
 Situated at the Hot Spot (=900)
Strain gauge 1 : 90O - 40 mm
2 : 90° + 40 mm
3_ LINE 4
-200 Rt i 2
0 1 2 * 107

cycles

CRACK EVOLUTION

\

j&V\,/Am.m

i

il

\ : T\ ; \
i il A il
LT WS RN / TTTHH
/ Hl))) . \\\“\ an AT /
i/ 949 /

4
Yy
L)
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OTHER RELEVANT INFORMATIONS

Spec. 10 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
- 304 geometry, dimensions, loads
i T - joint SKETCH boundary conditions
Loading Axial
Laboratory DUT - Stevinlab.
Specimen nr, 11 %
A
O
& i
| o)
e outside wall
o E diameter thickness ' A
xESlp 457.2 T 16 ° ' ' Y
L8
g_g d, 114.3 t, 6.3
2036
gg d, t, -
Post weld stress relief H.T. Nl o“

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD : APT - 5LX : Din 448/1629
MBQ.S:L C% Si % Mn % S% P % Al %
0.25 {0.37 | 1.14 | 0.028 [0.015
Welding process : MMAW Current : AC
WELDING | Filler materials : —450=— AWS — . E 7016
Electrode diameter (mm) :
WELDING PROCEDURE
- >
b R Position 5G
E - Nr of runs 3
555
o o - Energy (kj/m) =
Ow=
b g . preheat. temp. (° C) | 65
T vl sl 5 .
% E a — [ ™ postheat. temp. (°.C) | none
= .8 / POST WELDING TREATMENT
o e 9 . .
E » . e
G : el
WELD C% Si % Mn % S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal ' weld metal Other
Yield strength o, (N/mm?) 394 ‘properties
Tensile strength o, (N/mm?) 603 See page 4




5-64 o ;»

VIEASUREMENTS BEFORE FATIGUE TESTING Speex Ll « page 2

Number of cycles before measurements : 24300 _ - cycles

Frin(kN) | F

maxtkN) Rg T (°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange *

-28 28 -1 8 488
110° Ae
1000 = brace nr....\ l
1
: | _90 ‘
: ‘ ! ~
o ¢=
= |
- Hot spot / &
T P \/Vé\
o ¥
500+=
100 == ‘
FLINE 2 - d
TIIT
20 40 60 mm
1 ookl %e Loz
B T = d : actual position of the strain
: gages as mesured from the
= - : weld toe in mm
e S Ae = €max — €min = € (AF)
e S o om A
HHe Top Bottom
500 s :
f = = fisims S s
ESr smnin : . saasiERES: e
ez sasant : : : e
e I%l { 1 T { E ; — 1
P = : -
T : ] : }
o ; ; : e :
2 : : Ssssasis
100 Lt : : : EaeamesasmamEARELN
51 T 1 T ! i3 5an: a i T T
ELINE 4305 B st s e e B G S d
20 40 60 mm

* The calculation has been based on the average SNCF,s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING

Spec. 11 - page 3

FATIGUE TESTING CONDITIONS :in air/irmsee=weter —switd/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 6 6 6 7
of cycles 2.0 % 10 4.8 % 10 9.0 % 10 1.1 % 10
(1) A : complete failure C : secondary cracking total length = ... _mm
B : actuator displacement = ... mm D : otherreason: Reduction of stiffness
800 108 Ae
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
0 T :
& _EﬁEE*
= LINE 4 3
el 5 10 2 o0
cycles

CRACK EVOLUTION

/

0 [ i
Bottom Scale : number of cycles x mm™ = 200.000°
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Spec. 11 - page 4
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
Twe [ T dofm e
Loading Axial

Laboratory DUT - Stevinlab.

Specimen nr.| 12

e outside wall
o E diameter thickness
c21D 457.2 T 16

<]
s2|q, 114.3 t, 6.3
o >
g; d, ty

o
o
1
. 2036 |
Post weld stress relief H.T. Nl o“

ACTUAL PROPERTIES OF CRACKED MEMBER  (chord)

Grade :X 52 ° STD: APT - 5 LX : Din 448 / 1629
MBEATSA"EL c% | si% | Mn% | S% | P% | A%
0.25 | 0.37 | 1.14 |o.028 [0.015

Welding process :

MMAW , Current : AC

WELDING | Filler materials : —#56=-— AWS — : E 7016
Electrode diameter (mm) :
WELDING PROCEDURE
— T
> o Position 5G
E — Nr of runs 3
F
uEJ 2 Z Energy (kj/m) -
ow % | Y
05 < @ preheat. temp. (° C) 65
I .. '_|
L% ._,IJ E il l/ postheat. temp. (° C) none \
@9 | POST WELDING TREATMENT |
=1 —_—
m o 7 Heat-tront i | _— \
= & - | \
. . i
WELD C% Si % Mn % S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength oy (N/mm?) 394 pl‘DpEl"tiES
Tensile strength o\, (N/mm?*) 603 See page a




MEASUREMENTS BEFORE FATIGUE TESTING | Spec- 12 - page 2

Number of cycles before measurements : 1050

5-68

cycles

Fmin(kN) | Frax(kN) Rg T Frequencies (Hz) |Extrapol. Hot Spot Strainrange *
_55 55 ] 3 956
6
1000 10° Ae i brace nr....\
_ o~
g =90 o
z
\_=
X =90
Hot spot / \@6‘
~q
500
100 S :
LINE 28 k.
20 40 /6 mm
J1osae i |
1000 T : d :actual position of the strain
: : ! gages as mesured from the
weld toe in mm
Ae = €may — €min = € (AF)
ooA
Top
500
1004 e 1 e = TH
% JLINE 4 HEB SiEmmsmsmEmsenE e e e e d
20 40 60 mm

* The calculation has been based on the average SNCF’s of the identical specimens.
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12 - page 3

MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in air/+a-see=water — with/without protection.

Spec.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ’ crack (1) strength (kN)
Number 5 5 5
of cycles B.5 % 10 7.0 % 10 9.1 %10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Redyction of stiffness

goom”

N HOT SPOT STRAIN GAGES EVOLUTION
: or ANY OTHER AVAILABLE

vvvvvvvvvvv
r I EEEESUSASSRALS 81

200 £
1.0

* 10
cycles

CRACK EVOLUTION

Bottom
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OTHER RELEVANT INFORMATIONS

300

S "
200 & Specimen 12
o - e s
—
>

l

Spec. 12 - page 4

displacement

1

0 ) . i ,Cycles ———o

N,

0 1 2 3 4 5 6 7

g % 10° .

Fig. 1 Evolution of the node elongation per cycle during the test

:PS Parls.2.80.K78
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

Tvoe T - joint geometry, dimensions, loads
. 1¥8 SKETCH boundary conditions
Loading Axial
Laboratory TNO - IBBC .—L ‘
_ Specimen nr, 13 =
—
o
i
\
e outside wall
- = diameter thickness ]
E-E D 914.4 T 32
w g '
%Tg d, 457.2 t, 16 3900
“53 d, y
Post weld stress relief H.T. NI o"

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX
MBQ-S:L C% Si % Mn % S% P % Al %
0.15 |0.38 |[1.29 |0.010 |0.011 |0.027
Welding process : MMAW , Current : AC
WELDING | Filler materials : —=+88&=— AWS — ........ :E 7016
Electrode diameter (mm) : 2.5 -
WELDING PROCEDURE
}— PSR, T
- Position 5G
E = Nr of runs 9
55
g & " | A Energy (kj/m)
05 | ol preheat. temp. (° C) 100
o< - o
< w E ! ™ postheat. temp. (° C) none
n
o g - POST WELDING TREATMENT
b =
Ly Q. Y . . -
= a 6 Hleg=estent—ygo—plasrra-dressing=
13" | S ; el
WELD C% Si% | Mn% | S% P % Ni %
METAL '
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 366 properties
Tensile strength o, (N/mm?) 532 see page 4




MIEASUREMENTS BEFORE FATIGUE TESTING

5-72

Spec. 13 - page 2

Number of cycles before measurements : 1000 - cycles
o : , } *
Frin(kN) | Frax(kN) | Rg | T(°C) Frequencies (Hz)  |Extrapol. Hot Spot Strainrange
0 270 0 2.8 370
10¢ Ae
10004 H bracenr““—«\\‘
H — 90 N
:: 0 L
; z
: —
= \}" ¢ =90
= Hot spot 7 \\<k§
= .
500
100 T ;
FLINE 2
20 40 60 mm
410%Ae e . —
1000 —r S s d : actual position of the strain
— . HH gages as mesured from the
'ri I weld toe in mm
f:‘ : At = emay —€min = € (AF)
S ooA oHN A
: : Top Bottom
500 S
EEEaE R G
100 e s SR e e
ELINE 455 PR e S s RS £
DA T I
% 20 40 60 mm

The calculation has been based

on

the average SNCF’s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING

Spec.

13 - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-water — witl/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 100 mm crack (1) strength (kN)
Number 6 6 ‘6 ; 6
of cyoles | 1:9 % 10 2.1 % 10 4.1 % 10 5.0 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :... Reduction of stiffness
[ T . H
B HOT SPOT STRAIN GAGES EVOLUTION
X or ANY OTHER AVAILABLE
300= : . -
200
10
0 :
-100£
| LINE 4 :
0 1.0 2.0 3.0 4.0 5.0 ¥ 10°
cycles

CRACK EVOLUTION

/
/ |
/

» it a‘
Scale : number of cycles x mm™ = 200.000
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2 5=7b
OFFSHORE TUBULAR JOINT =
TEST DATA SHEET ECSC Pg. F7

T T - joint geometry, dimensions, loads
: i s SKETCH boundary conditions
Loading Axial
Laboratory . TNO - IBBC E I L—J——-
Specimen nr. 14 9
o
—
A
e
e outside wall I-
= diameter thickness : : =
zclp 914.4 T 32 ﬂ_
i
§§ d, 457.2 t, 16 N 3900
g% d, t .
Post weld stress relief H.T. Al\j?-

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX

L cw | siv [mnw| s% | Pu | A%

0.15 |0.38 |1.29 |0.010 |0.011 |0.027

Welding process : MMAW , Current : AC
WELDING | Filler materials : —458*— AWS — ........ : E 7016
Electrode diameter (mm): 2.5 - 4

; WELDING PROCEDURE
|_ ®  emmm— e 5
= Position G
E L Nr of runs 7
h5= |
Ene kj/
% & | rgy (kj/m)
HEg | o lw preheat. temp. (° C) 100
O I .o l g
< w 2 | . postheat. temp. (° C) none
n
aF g . - POST WELDING TREATMENT
Z E -
= & 11 -
e S' . . I-
WELD C % Si % Mn% | S% P % Ni %
METAL , :
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 366 properties
Tensile strength o, (N/mm?*) 532 see page 4
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MEASUREMENTS BEFORE FATIGUE TESTING

Spec. 14 - page 2

Number of cycles before measurements : 540 cycles
- - : ; 0
Frin(kN) | Fryay(kN) | Rg | T(°C) Frequencies (Hz) | Fxtrapol. Hot Spot Strainrange
0 770 0 1.5 1055
1108 A
1000 D a5 : : brace nr....\ |
0 =90 -
o /e
N3] / - 90
Hot spot 7 l@é\q
500
100 i
;'L[!IN[EIY? \: | d
410° Ae ® .
1000 1 d : actual position of the strain
gages as mesured from the
weld toe in mm
Be = epax —Cmin = ¢ &F)
ooA o mA
Top Bottom
500
100 = IS e
D [iine | = -
»* 20 40 60 mm
of the identical specimens

The calculation has been based on the average SNCF s
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MEASUREMENTS DURING FATIGUE TESTING | SPec- 14 - page 3 |

FATIGUE TESTING CONDITIONS :in air/in-seamatex —aadbif\without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 150 mm crack -(1) strength (kN)
Number 4 4 5 5
of cycles 5.0 % 10 5.0 % 10 1.5 % 10 1.7 % 10
(1) A : complete failure C : secondary cracking total length = ... mm )
B : actuator displacement = ... mm D : otherreason :... Reduction of stiffness
10° Ae -
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1000
500
0 ;
i LINE 4
-500 HrmrEH :
cycles

CRACK EVOLUTION
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET

5=79

ECSC Pg. F7

geometry, dimensions, loads

SKETCH boundary conditions

Type T - joint

Loading Axial
Laboratory TNO - IBBC
Specimen nr. 15

e outside wall
" £ diameter thickness
'D_:-E D 914.4 T 32
| [e8)
=g|d 457.2 L6
g% d, t

A

—t—

P

1310

"

3900

-

egg=

Post weld stress relief H.T.
No

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX
moraL | c% | si% [ mnw| s% | Pu | A%
0.15 |0.38 |1.29 0.010 |0.011 {0.027
Welding process : MMAW , Current : .AC
WELDING | Filler materials : — — AWS — ....... : E 7016
Electrode diameter (mm) : o ¢ _ 4
A WELDING PROCEDURE
E Position 5G
E - Nr of runs 6
g
s Em Energy (kj/m)
(@) mz I
o R | o preheat. temp. (° C) 100
n T .D. | o £ °
5 w 2 | postheat. temp. (° C) none
U) -
DDJ = 9 POST WELDING TREATMENT
2 2 . .
z § 101 =Hoat-troatment—tig-of-plasma-dressing—
s . el
WELD C% | Si% | Mn% | S% P% | Ni%
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 366 properties
Tensile strength o\, (N/mm?) 532 see page 4




MEASUREMENTS BEFORE FATIGUE TESTING

5-80

Spec. 15 - page 2

Number of cycles before measurements : 500 cycles
Frmin(kN) | Frax(kN) Rg | T(°C) Frequencies (Hz) |Extrapol. Hot Spot Strainrange *
0 450 0 2.8 615
110°
1000 0t f brace nr....-—\\b
= o
6 =90 //{ o
=
=
4
Hot spot / I
500
100 E
B t?Lv-rl'lH'Eynzrr !‘d
A 108 Ae . N
1000 ; d : actual position of the strain
; gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
- oOA @m A
Top Bottom
500
: n l =
100 t 1 T s : T Tt r 3 T K T : i {,
NN = Cmmana e i =
40 60 mm

¥*

20

The calculation has been based on the average SNCF’s of the identical specimens



5-81

~ Spec. 15 - page 3

MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in airfr-sea-water—adth/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION . ° 60 mm crack (1) strength (kN)
Number 3.7 % 10° 4,8 % 10° 9.5 % 10° 1.3 X 10°
of cycles
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : REdUCt'iOI’I Of stiffness
106 Ae - .
H HOT SPOT STRAIN GAGES EVOLUTION
: A or ANY OTHER AVAILABLE
500 -
0 E —tn
S LINE 4°
=30 0.5 1.0 % 106
cycles

CRACK EVOLUTION

[
_50.000 °* "

Scale : number of cycles x mm™
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OFFSHORE TUBULAR JOINT B

TEST DATA SHEET

ECSC Pg. F7

g geometry, dimensions, loads
SKETCH boundary conditions

Type T - jOi nt
Loading Axial
Laboratory TNO - IBBC
Specimen nr.| 16
- outside wall
i & diameter thickness
cSlp 914.4 T 32
L8
5% d, 457.2 t, 16
o >
'-('D-"% d, t,

A

1310

{— |

3900

a8~

Post weld stress relief H.T.
No

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX
MBérSAEL C% Si % Mn % S % P % Al %
0.15 (0.38 | 1.29 |0.010 [0.011 |0.027
) Welding process : MMAW . Current : AC
WELDING | Filler materials : —=#68~— AWS — ........ E 7016
Electrode diameter (mm) : 2.5 -4
WELDING PROCEDURE
l— =T ., .
H Position 5G
= - Nr of runs 6
55 = |
oL | - Energy (kj/m)
oY % 3 «
w2 | < preheat. temp. (° C) 100
D I .e l °
5 % E I | postheat. temp. (° C) none
g = 5 - POST WELDING TREATMENT
= . .
= & 12 =Heat-troatment——itig-or-plasma-dressing—
b~
S| . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal . Other
Yield strength o, (N/mm?) 366 properties
Tensile strength o, (N/mm?*) 532 aEa’page 4




5-84
MEASUREMENTS BEFORE FATIGUE TESTING Speci. 16 - fage 2

Number of cycles before measurements : 50 cycles

Frnin(kN) | Friax (KN) Rg T (°C) Frequencies (Hz) | Extrapol. Hot—Spot Strainrangea‘

0 240 0 0.2 325
106 A
1000 " FHFHHHE brace nr....\
= o
6 =90 i
=
=l
\\_\L ¢ =90
&/
Hot spot ~ / e
4
500
100
ElIL!ITN!E\'I(IT d
posae oo - e
1000 : d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = emax — €min = € (AF)
ooA olA
Top Bottom
500
100 E=EEs S SHEEHEETE
NI e e e e i e e i d
20 40 60 mm
*

The calculation has been based on the average SNCF’s of the identical specimens
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Spec. 16 - page 3

MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :ér-e#/in sea water — with/withews protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 6 6 6
of cycles | 2+4 % 10 : 3.9 % 10 4.3 % 10
(1) A : complete failure : C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : "'Reduction Of St'i ffness
!06 Ae N 7
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
a0 Y
0
1 LINE 4
- 150 e
1.0 2.0 3.0 ¥ 10°
cycles

CRACK EVOLUTION

.Scale : number of cycles x mm™ = ...
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OTHER RELEVANT INFORMATIONS

Spec. 16 - page 4
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

T T - joint geometry, dimensions, loads
i d SKETCH boundary conditions
Loading Axial ‘
Laboratory TNO - IBBC P
[
Specimennr.| 17
' =
o
i -
) 4
e outside wall l- ]
" = diameter thickness
cE|lp 914.4 T 32 *L i
o
§§ dl 457.2 t 16 3900
o 3|d ty B
Post weld stress relief H.T. NI o“

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade - X 52 STD : API - 5LX
MBS_S:L C% Si % Mn % S % P % AI %
0.15 (0.38 |1.29 |0.010 [{0.011 |[0.027
Welding process : MMAW , Current : AC
WELDING | Filler materials : —=68-— AWS — ........ E 7016
Electrode diameter (mm) : 2.5 - 4
WELDING PROCEDURE
}_ )
> Position 5G
E - Nr of runs 6
G55
=2 | J Energy (kj/m)
owv= [
o 5< | 1w, preheat. temp. (° C) 100
I e
% % E { 1 postheat. temp. (° C) none
-l % = - POST WELDING TREATMENT
a4 3 , | |
= g 9 \ =Heat-treatfreri=—"tlg-or-prasmedressing=
S| . .
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 366 properties
Tensile strength o, (N/mm?*) 532 See page q




MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 5(.

5-88

cycles

Spec. 17 - page 2

56

Extrapol. Hot Spot Strainrange

Frin(kN) | Friax(kN) Rg TFE) Frequencies (Hz) .
0 240 0 0.2 325
10¢ A
1000 i‘ ¥ : brace nr....\ |
- o
TN
=
3
= ¢ =90
VARRY
Hot spot 4/54
500
100 =
FLINE 2 5 d
A10¢ Ae )
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
oOA OH A
Top Bottom
500
! :
5 : S ==
oo =
% FLINE 4 S i = = : = d
% 20 40 60 mm

The calculation has been based on the average SNCF»s of the identical specimens



MEASUREMENTS DURING FATIGUE TESTING

5-89

Spec. 17 - page 3

FATIGUE TESTING CONDITIONS :inwis/in sea water — adth/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number
of evcles 1.2 % 10° - 3.7 % 10° 4.3 % 10°
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : Reduction of St'i ffness
6
- 1o . S, ;
'YL”“ iSsssnass HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
0k s e
{LINE 4
-200 [ FHHT
1.0 2.0 3.0 X% 10
Cycles

CRACK EVOLUTION

Scale : number of cycles x mm™ = ...
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JTHER RELEVANT INFORMATIONS

Spec. 17 - page 4

CPS Parls.2.80.K78



5=81

OFFSHORE TUBULAR JOINT o e
TEST DATA SHEET ECSC Pg. F7

Type T - joint geometry, dimensions, loads
P ‘ SKETCH\ boundary conditions
Loading Axial :
Laboratory TNO - IBBC ‘ )( r——L :
Specimen nr. 18 :
L3= 170 R
. . [QN]
f Y
£ outside wall .
" £ diameter thickness ) ) T
S)D  168.3 T 6.3 ? ﬂ_
w s
ng d, 88.9 tl 3.2 660
g d, 88.9 Ty 3a2
Post weld stress relief H.T. N' oe’

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350

MBérst C% Si% | Mn% | S% P % Al %

0.22 (0.30 |1.25 |0.012 [0.019

Welding process : MMAW , Current : AC
WELDING | Filler materials : —+56=— AWS — ........ : E 7016
Electrode diameter (mm) : 2.5

WELDING PROCEDURE
- —
L Position 5G
E = Nr of runs 2
h5>
Ll E kj
% %5 nergy (kj/m)
& 5< preheat. temp. (° C) 65
o
5 uI.x E postheat. temp. (° C) none
%)
g = g POST WELDING TREATMENT
o 3 . .
= & =Hoat-traatmont—tig-or-plesma-drossing
. . el
WELD C% Si % Mn % S % P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 426 properties
Tensile strength B (N/mm?) 563 see page 4




MEASUREMENTS BEFORE FATIGUE TESTING

B=42

Spec. 18 - page 2

Number of cycles before measurements : 30 cycles
FrminlkN) | Frax(kN) Rs T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange "
-0 35 0 10 870
108 A
1000 : : brace nr....—\\b |
6 =90 ‘
I
4 £
Hot spot ’4?6
~ g
500 =
100 e
HINE 2 T g
20 40 60 mm
4109 Ae ) ]
1000 d :actual position of the strain
gages as mesured from the
weld toe in mm
Ae = emax ~ €min = € (AF)
ooA omA
- Top Bottom
500 : :
5/\; 100 T T . T : LHE ;. Semm : i T [[ ; . T
LN ELINE 4 FEHR AT e - e HEE o : : ; ;|‘d
20 40 60 mm

30
The calculation

has been based on the average SNCF’s of the identical specimens



5-93

MEASUREMENTS DURING FATIGUE TESTING

Spec. 18 - page 3

FATIGUE TESTING CONDITIONS :in air/fm-see=mater —awish/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 6 6 B 6
of cycles 1.2 % 10 2.5 % 10 3.0 % 10 3.6 % 10
(1) A : complete failure C : secondary cracking total length = .. mm
B : actuator displacement = ... mm D : otherreason :... Reduction Of stjffness
106 Ae ~ -
5 HOTSPOTSTRAWGGAGESEVOLUﬂON
or ANY OTHER AVAILABLE
750
500 :
(ee)
)
250 E il
s )
: |
(o]
i
0 e
| LINE 4 ]
- 250 - S :
0 1.0 2.0 3.0 % 10
cycles

CRACK EVOLUTION

Bottom

Scale : number of cycles x mm™ =100.

L
6oo *
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OTHER RELEVANT INFORMATIONS

Spec. 18 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT o owe
TEST DATA SHEET ECSC Pg. F7

geometry, dimensions, loads
boundary conditions

Loading Axial

Laboratory TNO - IBBC ,__IA_,
[
Specimen nr. 19 . k

a
» L3= 170 NV
outside wall [ \/
E diameter thickness - T\ - —
> L/
o E D 168.3 T 6.3
w3
= 88.9 3.2
2§ u . 660 , n
“w-‘ d, 88.9 t, 3.2 :
Post weld stress relief H.T. ':ZG'

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade: 50 C STD : BS 4350

MBS_S:L C% Si% | Mn% S % P % Al %

0.22 (0.30 |1.25 |0.012 |0.019

Welding process : MMAW , Current : AC
WELDING | Filler materials : —=#58=— AWS — ........ : E 7016
Electrode diameter (mm) : 2.5

WELDING PROCEDURE
- —
= Position 5G
E — Nr of runs ?
E ==
s e Energy (kj/m)
ownd
55 preheat. temp. (° C) | 65
o T
o E postheat. temp. (° C) | none
n
2 - 9 POST WELDING TREATMENT
4 5 . .
= 2 Hemm—ug.ar.phmm
- i
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES ~ Base metal weld metal Other
Yield strength o,, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 See page a




VIEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 120

596

cycles

Spec. 19 - page 2

: . *
Frain(kN) | Frax(kN) Rg | T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange
0 80 0 10 1990
, 1105 Ae -
1000 4= £ brace nr....\ |
T H 1
: = - o
= : Z
s } _’
re 1T \'
i / &7
B Hot spot 7S
= 4
500 t=t
100 (= :
FLINE 2 é ”
4 4108
2000 Lomiof i it T -
: : : : d :actual position of the strain
: ; gages as mesured from the
" [ : weld toe in mm
' H : : Ae = emax —€min = € (AF)
S : .ooA omA
e Top Bottom
1000 = :
o ELINE 4 e e e e e e e e e e e T 7
20 40 60 mm
*
The calculation has been based on the average SNCF’s of the identical specimens




5-97

MEASUREMENTS DURING FATIGUE TESTING Spec. 18 - page 3

FATIGUE TESTING CONDITIONS :in air/sea=weater — with/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ‘ ’ ~ 30 mm crack (1) strength (kN)
Number
of oveles | 2.0 % 10% 4.5 % 10 6.0 % 10% 7.4 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :...Reduction of stiffness
2000 ol —
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1000
0
-1000
LINE 4
0 0.02 0.04 0.06 % 10°
cycles

CRACK EVOLUTION

_5.000 °

Scale : number of cycles x mm™
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OTHER RELEVANT INFORMATIONS

Spec. 19 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT -
ECSC Pg. F7

T T - [o0int geometry, dimensions, loads
ype 491 SKETCH boundary conditions
Loading Axial
Laboratory | TNO - IBBC J_
Specimen nr.| 20 k ‘
-
o
.3= 900 "“
¢ outside wall
= diameter thickness S . M
z<lp 914.4 T 38 '
58 -
%TE d, 457.2 t, 16 1000
g‘% d, 457.2- t, 16 4
Post weld stress relief H.T. NI 0"

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX
s L cw | si% | maw| s% | P% | A%
0.15 [0.38 |1.29 |(0.010 |[0.011 [0.027
: Welding process : MMAW , Current : AC
WELDING | Filler materials : —=#86=— AWS — ........ E 7016
Electrode diameter (mm) : 2.5 - 4
WELDING PROCEDURE
= ~ 1t SG
T Position
E — Nr of runs 6
LS -
s 21 Energy (kj/m)
o U‘J‘% )
EE= | preheat. temp. (° C) 100
o ] 21- I\O o
5 % E | b} postheat. temp. (° C) none
4 % | ' POST WELDING TREATMENT
J 3 . A
= & 6
10 l . .
——t— ~Shoet-peering—grinding—
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal ~ Other
Yield strength oy, (N/mm?) 366 properties
Tensile strength o, (N/mm?) 532 | &8e page 4




MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 350

5-100

Spec. 20 - page 2

cycles
Fonin(kN) Rg Frequencies (Hz) | Extrapol. Hot Spot Strainrange il
0 0 2.5 865
110 A
1000 19.8¢ HH brace nr....\
— o
6 =90 /| i
=
o
55
Hot spot / !
500
100 : ;
ill('ll'glﬂz‘l d
J 106‘Ae . .
1000 : ~d :actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max —€min = € (AF)
ooA OmA
- Top Bottom
500 |
100 55 s } e
S LINE 2 : B i d
40 60 mm

The calculation has been based on the average SNCFss of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTINIG | Spec: 20 - page 3

FATIGUE TESTING CONDITIONS :in air/in-seawates — with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 235 mm crack (1) strength (kN)
Number 5 5 5 5
of cycles 1.5 % 10 2.5 % 10 4,1 % 10 6.8 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : "'REdUCt'iOH of St'i ffness
i 106 Ae '
750 HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
500 5
0 :
L LINE 4 .
() ===
0.1 0.2 0.3 0.4 0.5 0.6 0.7 % 10°
cycles

CRACK EVOLUTION




5~ 102

OTHER RELEVANT INFORMATIONS

Spec. 20 - page 4

CPS Parls.2.80.K78
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET ECSC Pg. F7

geometry, dimensions, loads
SKETCH boundary conditions

Type T - joint

Loading Axial —

Laboratory TNO - IBBC ,_}_J

Specimen nr. 21

\_

2
(92}
L.3= 900 HJ'
outside wall
o E diameter thickness I —— \ s
E-g D 914.4 T 32 \|/
w3
=5|d 457.2 t, 16
cos| ' 3900
g% d, 457.2 £, 16 k _ .
Post weld stress relief H.T. J;E’"

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD: API - 5LX
e L cw | si% [ ma%| s% | P | A%
0.15 |0.38 |1.29 |[0.010 (0.011 |0.027
Welding process : MMAW , Current : AC
WELDING | Filler materials : —4+56-— AWS — ........ : E 7016
Electrode diameter (mm) : 2.5 - 4
WELDING PROCEDURE
'— - ———— e .
T Position 5G
E = Nr of runs 6
56
g & w | Energy (kj/m) .
Tiot | 54 - preheat. temp. (° C) 100
o T | (9
5 y E A postheat. temp. (° C) none
n
@k o ‘ POST WELDING TREATMENT
=4 3 1 . .
= & —Hloai-traatRoR—Hg-0r-Pplacma-aHossHig~
Shoot peening — grinding
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 366 ' properties
Tensile strength o, (N/mm?) 532 see page 4
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MEASUREMENTS BEFORE FATIGUE TESTING

Spec. 21 - page 2

Number of cycles before measurements : 210 ' cycles

Frin(kN) | Frax(kN) | Rg | T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange

0 220 0 4 315
110° Ae
1000 : - brace nr....\
= ' o~
0 =90 //1 o
=
N3
: X
Hot spot /
500 -
100
L 3
LINE 2 i d
20 _ 40 60 mm
! 106 Ae - _ . e
1000 : d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €mayx — €min = € (AF)
ooA omA
Top Bottom
500
%‘ Jll T .l;
] ! I : u =
100 R FER : :
O JUINE 2 e e e e e ERE I
20 40 60 mm

The calculation has been based on the average SNCF’s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING

Spec. 21 - page 3

FATIGUE TESTING CONDITIONS :in air/+r-sea-water — ssith/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ’ ~ 30 mm crack (1) strength (kN)
Number 6 6 6 7
of evieles 3.3 % 10 4.0 % 10 8.1 % 10 1.6 % 10
(1) A : complete failure C : secondary crackjng total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reduction of stiffness
10¢ Ae
300 ooy R
Eﬂr:iﬁ . HOT SPOT STRAIN GAGES EVOLUTION
- or ANY OTHER AVAILABLE
O 4
H LINE 4
-200 B i
5 10 15 % 10
cycles

CRACK EVOLUTION

Bottom 2 B IR
’ - Scale : number of cycles x mm™ = 500 .b00
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OTHER RELEVANT INFORMATIONS

Spec. 21 - page 4

CPS Parls.2.80.K78



5=

107

OFFSHORE TUBULAR JOINT

TEST DATA SHEET

ECSC Pg. F7

SKETCH

geometry, dimensions, loads
" boundary conditions

Type ~T- joint
Loading Axial
Laboratory TNO - IBBC
Specirhen nr. 22
e outside ~ wall
. E diameter thickness
E-E D 168.3 T 6.3
(5]
=2|g, 88.9 t, 3.2
o>
o $|d, 88.9 fy 3,2

230

Y

"

)

l
660

Post weld stress relief H.T.

=gg-
No

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD: BS 4350
MBEATS}EL C% Si % Mn % S% P % Al %
0.22 |0.30 |1.25 |0.012 {0.019
‘ Welding process : MMAW , Current : AC
WELDING | Filler materials : —+56=— AWS — ........ E 7016
Electrode diameter (mm) : 2.5
WELDING PROCEDURE
- —
= Position 5G
E = Nr of runs 2
e
=Q : Energy (kj/m) :
owns=
t 52 preheat. temp. (° C) 65
AT -
< = postheat. temp. (° C) | none
%)
2 = 9 POST WELDING TREATMENT
| —
Q. " .
g =3 ~Heoattreatmont—tig-orplasrma-dressing—
s ; el
WELD C% Si % Mn % S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 See page 4




MEASUREMENTS BEFORE FATIGUE TESTING Spec. 22 - page 2

Number of cycles before measurements : 50

5-108

g

cycles

Frmin(kN) | Frax(kN) Rg | T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange *
0 45 0 10 1070
106 A
1000 - : brace nr....\ |
9 =90 N
Hot spot 4 !
500
100
FLINE 2 d
4106 Ae . —— ; .
l{ d : actual position of the strain
gages as mesured from the
; weld toe in mm
1500 | B¢ = €max ~ €min = € (AF)
£ ooA omA
Top Bottom
1000
500 =
S e
DA E,LI‘NErﬂ 'L[fgngé = eamssmasaEmgasaal ] - ‘d
. 40 60 mm

The calculation has been based on the average SNCF’s of the identical specimens



5-109

\

MEASUREMENTS DURING FATIGUE TESTING

Spec. 22 - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-water — with/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ’ ~ 30 mm crack (1) strength (kN)
Number 5 5 5 ) %
of cycles 1.1;% 10 2.0 % 10 8.8 % 10 9.5 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :... Reduction Of stiffness
10° Ac )
= HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
==
1000 = :
=
500 =
0 = : = T
S o
e Seast —
HLINE 4 : =
=300 = SRR :
0 0.05 0.1 *_106
cycles

CRACK EVOLUTION
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OTHER RELEVANT INFORMATIONS

Spec. 22 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7
T T - joint geometry, dimensions, loads
il SKETCH boundary conditions
Loading Axial
Laboratory TNO - IBBC }
Specimen nr.| 23 k !
R
L3= 170 e
\ ~
. outside wall
= diameter thickness !
>0 168.3 T 6.3
=8
w g g
= %4 88.9 ty 3.2
8 3 ’ 660
T d, 88.9 f, 3.2
Post weld stress relief H.T. Nl 0“

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350
B
Mé}l'st C% Si% Mn % S% P % Al %
0.22 {0.30 {1.25 |0.012 {0.019
Welding process : MMAW , Current : AC
WELDING | Filler materials : —456=-— AWS — ........ E 7016
Electrode diameter (mm) : 2.5
' WELDING PROCEDURE
}_. &l
5 - Position 5G
é = Nr of runs 2
EE
=2 o Energy (kj/m)
oOwn=
w i preheat. temp. (° C) 65
X e \
9( w0 1 I\ s postheat. temp. (° C) | none
ul 5 | —y
g = 9 I-' POST WELDING TREATMENT
ol = |
L =3 ; .
=z & koot traatment—tg-ar-plasrra-droseing—
3 11 ) o . i
WELD C% Si % Mn % S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 s€C page 4
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MEASUREMENTS BEFORE FATIGUE TESTING Spec. 23 - page 2

Number of cycles before measurements : 590 cycles
FL F R T(° Frequencies (Hz . *
min (kN) max(kN) S (*C) red (Hz) Extrapol. Hot Spot Strainrange
0 32 0 10 760
1105 Ae
1000 : s
500
100
FLINE 2 : : : d
20 40 60 =mm
4 106AE L m 1L Im
1 000 : : d : actual position of the strain
: gages as mesured from the
weld toe in mm
NE = Eprse — Eppin = € (AF)
: omA
: Bottom
500 :
100 == e e e :
% L INE 4o e ; d
20 40 60 mm
*

The calculation has been based on the average SNCF°s of the identical specimens



§-113

MEASUREMENTS DURING FATIGUE TESTING apac, &3 - pags 3

FATIGUE TESTING CONDITIONS :in airfia-sea-water — with/without protection.

¢+ FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ? ~ 30 mm crack (1 . strength (kN)
Number ' 6 6 6
of cycles 1.7 % 10 - 2.0 % 10 2.4 % 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason :... Reduction of stiffness
10° Ae . \ .
: H HOT SPOT STRAIN GAGES EVOLUTION
ssasaata or ANY OTHER AVAILABLE
SOO}ﬁ
0
ELINE 4
- 300 =R
1.0 2:0 X-106
cycles

CRACK EVOLUTION

Bottom
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OTHER RELEVANT INFORMATIONS

Spec. 23 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET

ECSC Pg. F7

Type T = joint

Loading In plane bending
Laboratory TNO - IBBC
Specimen nr, 24

e outside wall
B diameter thickness
x=1D 168.3 |T 6.3
L5lg, 889 f, 3.2
O >
gE d, t

geometry, dimensions, loads -

Post weld stress relief H.T.

No

SKETCH boundary conditions
——
c——
]
B —
LO
e}
\
660
e,

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350
e | c% [ Si% | Mn% | s% | P% | A%
0.22 |1 0.30 (1.25 |0.012]0.019
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+56=-— AWS — ........ E 7016
Electrode diameter (mm) : 2.5
WELDING PROCEDURE
I<T: Position 5G
E = Nr of runs 2
B2
S a Energy (kj/m)
Xz |
w52 w0, | preheat. temp. (° C) | 65
Q T e |—|' | | .
< w 8 | f l | postheat. temp. (° C) | none
= !
oo = ' | POST WELDING TREATMENT
i 5
L (o 8 % &
£ 8 “ Hoattrsatmont—tig-or-plaome-droooing:
6 . el
WELD C% Si % Mn % S % P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 see page 4




5-116

MEASUREMENTS BEFORE FATIGUE TESTING

Spec. 24 - page 2

Number of cycles before measurements : 320 cycles
o . . ¥*
Frmin(kN) | Fax(kN) Rg | T(C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange
0 4000 0 10 ' 1285
4109
1000 Hue qouumn - brace nr. \
: 9 =90
A LINE 3
|
Hot spot / \@é\q
500
100 J
H=INE 2 d
106‘Ae ) . ‘ » o e
: t i d : actual position of the strain
gages as mesured from the
150 weld toe in mm
Ne = €max — €min = € (OF)
ooA ol A
Tension Compress.
1000-
500 k£ 5 : e
. LINI':C e f‘Lf? B : it A'; S i e '
20 40 2 60 mm
%
The calculation has been based on the average SNCF’s of the identical specimens



MEASUREMENTS DURING FATIGUE TESTING

5-117

Spec. 24 - page 3

FATIGUE TESTING CONDITIONS :in air/kn=sea=matens —emsisl/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ¢ ’ ~ 30 mm crack (1) strength (kN)
Number 5 5 5 g
of cycles 3.1 % 10 2.5 % 10 3.3 % 10 3.7 ¥ 10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : Reduction of stiffness
2000 104 5
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1000
0
 LINE 3
_500 R
0 0.1 0.2 0.3 % 10°
cycles

n1= 0

CRACK EVOLUTION

cycles

o . 0 / / \ .;n

0

Scale : number of cycles x mm™ =20.000

0
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OTHER RELEVANT INFORMATIONS

Spec. 24 - page 4




OFFSHORE TUBULAR JOINT
TEST DATA SHEET

5-119

ECSC Pg. F7

geometry, dimensions, loads

Type T- Jjoint
Loading In plane bending
Laboratory | TNO - IBBC
Specimen nr.| 25
£ outside wall
" = diameter thickness
E-E D 168.3 T 6.3
[s5}
=3|dq,  88.9 1, 3.2
O >
z';g d 2

SKETCH boundary conditions
—_T
(e o |
4
—_—=rr= -
Lo
\Xe)
l— \
660
Post weld stress relief H.T. NI o“

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD : BS 4350
MBEAI'S:L‘ C% Si % Mn % S% P % Al %
0.22 10,30 [1.25 |0.012]0.019
Welding process : MMAW , Current : AC
WELDING | Filler materials : — #68=— AWS — ........ E 7016
Electrode diameter (mm) : 2.5
WELDING PROCEDURE
— —
5 Position 5G
E - Nr of runs 2
E ==
i o= Energy (kj/m)
ownd
B52 * preheat. temp. (° C) 65
I VII ‘
9’: w 3 2 [ postheat. temp. (° C) none
wi T L~ I |
= b= - ! | ! s POST WELDING TREATMENT
= e |
o = [ | " o -
= & 96
. . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal wela metal Other ’
Yield strength oy (N/mm?) 426 properties
Tensile strength o, (N/mm?) 563 see page G




5-120

MEASUREMENTS BEFORE FATIGUE TESTING Spec. 25 - page 2

Number of cycles before measurements : 320 ' cycles
o . % *
Frnin(kN) | F a5 (kN) Rg | T(°C) Frequencies (Hz) Extrapol. Hot Spot Strainrange
0 4500 ' 0 10 1445
110° A
1000 5 : brace nr....\
6 =90 o
% A LINE
N3
X ¢ =90
dy,
Hot spot / /l{sq
500
100 =
FLINE 2 : zn d
4108 Ae
d : actual position of the strain
gages as ‘mesured from the
1500° - weld toe in mm
¢ Ae = €max — €min = € (AF)
.00A OmA
=% Tension | Compress.
1000
500 : % ,
. LINE3 z::”l I(l‘.;:‘rii;}zfﬁ;iﬁ[;l‘l'; Sl = ‘d
20 40 60 mm
*

The calculation has been based on the average SNCF’s of the identical specimens
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MEASUREMENTS DURING FATIGUE TESTING

Spec.

25 - page 3

FATIGUE TESTING CONDITIONS :in air/te=see=vater — swisl/without protection.

FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION 46 mm crack (1) strength (kN)
Number
of cvoles | 4.3 % 10° 4.5 % 10° 4.7 % 10° 4.8 % 10°
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reduction of stiffness
]06 Ae
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
1800
120 =
600
0 1
HLINE 3
-600 FHHHHEH . & 1 .
0.1 0.2 0.3 0.4 0.5 %1%
cycles
CRACK EVOLUTION
n,= 0 cycles cycles
Top . \
\
\\
7/////622;;;;;%;
\\\ /

‘\ — 4

[]
‘////'~‘\ /
X \ 7/’
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OTHER RELEVANT INFORMATIONS

~ Spec. 25 - page 4
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TEST DATA SHEET

5-123

OFFSHORE TUBULAR JOINT

ECSC Pg. F7

SKETCH

geometry, dimensions, loads
boundary conditions

Type T - joint

Loading In plane bending
Laboratory TNO - IBBC
Specimen nr. 26

e outside wall

= diameter thickness
zelp 168.3 T 6.3
ko
g-;z, d, 88.9 t;, 3.2
‘g_g% d, £

—

—tT

651

<
-

660

Post weld stress relief H.T.

=fes=
No

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : 50 C STD: BS 4350
MBEA-I-S:L C% Si % Mn % S % P % Al %
0.22 (0.30 |1.25 |0.012]0.019
Welding process : MMAW , Current : AC
WELDING | Filler materials : —=+86=— AWS — ........ E 7016
Electrode diameter (mm) : 2.5
' ' o WELDING PROCEDURE
'—- o,
< - Position 5G
E L Nr of runs ?
M
% gl_ﬁl — Energy (kj/m)
= (;52 m'<_‘r : | preheat. temp. (° C) 65
AT - ! .
:5 uI_, E F i ' | postheat. temp. (° C) none
w ¥
aF g I i POST WELDING TREATMENT
o = 8
= & ~Heat-treatmont—iig-or-plesma-dressing-
i . i
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 426 properties
Tensile strength oy (N/mm?) 563 see page 4
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Spec. 26 - page 2

MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 140 cycles
Frin(kN) | Foax(kN) | Rg | T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange
0 3150 0 10 1010
1105 Ae
1000 s ' T : E THE brace nr....
i ‘\\b !
6 =90 o
LINE
Hot spot / !
500 ;
100
FLINE . d
20 40 60 mm
‘ 106A€ 1 i 1 LAl 1 1 w IS XE] Lt 1 1 ITE
1 000 = j Sasa : d :actual position of the strain
: gages as mesured from the
weld toe in mm
Ae = emax — €min = € (AF)
oo A omA
Tension Compress.
500
100 == T’Itl ‘I}j}: i] ‘f' S P 1: liri}v } %:l:l.
LINES i e
60 mim

' 20 40

%*
The calculation has been based on the average SNCF’s of the identical specimens



MEASUREMENTS DURING FATIGUE TESTING

5~12%

Spec. 26 - page 3

FATIGUE TESTING CONDITIONS :in air/én-sea=mater —asth/without protection.

FAILURE Ae — 15 % Visual crack Through End of the test | Static residual
CRITERION ¢ 8 mm crack (1) strength (kN)
Number 6 5 : 8 : 6
of cycles 1.53 % 10 6.2 % 10 1.5 % 10 1.7 %10
(1) A : complete failure C : secondary cracking total length = ... mm’
B : actuator displacement = ... mm D : otherreason :... Reduction Of stiffness
4108 Ae )
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
. o =
o
<
1000 ™
500
0
~500 § LINE 3 :
0 0.5 1.0 1.5 % 10°
cycles

CRACK EVOLUTION

Bottom

Scale :number of cycles x mm™

4 L
_ 100.000° *
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OTHER RELEVANT INFORMATIONS

Spec. 26 - page 4
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7

T ¥ - ioi geometry, dimensions, loads
HRE joint SKETCH boundary conditions
Loading Axial ’ '
Laboratory DUT = Stevinlab, . _I_W Top 1
. — —
Specimen nr. | 27 ™ ——I'—-
—i
- =T
¢ outside wall :
- = diameter thickness 2280
cS|D 457.2 T 16 St
o8 " rA
s=2|d, 457.2 t, 16
23 '_"_' Top 2
gg d, ts op
Post weld stress relief H.T. NI 0“

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD : API - 5 LX
MBQS:L C% Si % Mn % S% P % Al %
0.25 10.37 |(1.14 10.028 [0.015
Welding process : MMAW , Current : AC
WELDING | Filler materials : —=68-— AWS —: E_ 7016
Electrode diameter (mm) :2.5 to 4
WELDING PROCEDURE
: l P | - 45 Position 5G
z o I Nrof runs 8
55 5|
wo - Energy (kj/m) -
own = ™
B2 © preheat. temp. (° C) | 65
0 = , ' .
5 LIIJ E : R postheat. temp. ( C) none
n
g = ° POST WELDING TREATMENT
J 2 . .
A : ~Heat-treatmoni—tig-or-plosma-dressing=
S . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 Sta page 4
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Spec. 27 - page 2

MIEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements : 10.000 cycles

Frnin(kN) | Frax(kN) Rg T (°C) Frequencies (Hz) Extrapol. Hot Spot Strainrange i

=300 300 -1 2 387 (see page 4)

110° A
5 HHHH F brace nr

1000 : o 1 |
0 =90 //{ﬁ\\‘{j
|

500
100
LINE 2 d
20 40 60 mm
500 41008¢ o, N— ” 4
: d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
emAX+X
%
Bottom 1
0
-400 EEiEE FEeE e
N e d
DS I T + L 1 " T T .
’ 20 40 60 mm

*The calculation has been based on the average SNCF’s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING

Spec.

27 - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-mater —adsh/without protection.

FAILURE Ae + 15% Visual crack Through End of the test Static residual
CRITERION ‘ ~ 30 mm crack (1) strength (kN)
Number 6 6 7 7
of oyoles |31 % 10 2.3 % 10 1.6 % 10 1.9 % 10 -
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason Reduction of stiffness
6
1 0004 R -
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
500
Sl T
.
1004
= LINE 4 it
0.5 1 *.107
cycles

CRACK EVOLUTION

Bottom 2




OTHER RELEVANT INFORMATIONS

. |0t

§=130

Spec. 27 - page 4

HSSR based on extrapolation through points on
a distance of 0,4 T and &°

HSSR calculated according to the agreement

made in Vorking group III; 2538

-1- 2. an K7R

~AnA~ B
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET ECSC Pg. F7

geometry, dimensions, loads
SKETCH boundary conditions

Loading Axial 9
——— |

Type X - joint

Laboratory | DUT - Stevinlab 7_[
Specimen nr.| 28 S T Tap 4
)
€ outside wall
N = diameter thickness > | 2280 I
c B Ll |
E'g D 457.2 T 16 =] -|—
i g = A \
=5|d, 457.2 t, 16 Top 2
o > )
“(;% dy - t,
Post weld stress relief H.T. éN‘:“

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

Grade : X 52 STD :API 5 LX

MBSTS:L C% | Si% | Mn% | S% P% | Al%

0.25 (0.37 |1.14 |0.028 |0.015

Welding process : MMAW , Current : AC
WELDING | Filler materials : —#56-— AWS —: E 7016
Electrode diameter (mm) : 2.5 to 4

54 48 WELDING PROCEDURE
*:( I > Position 5G
> ) r
o = Nr of runs 8
b5 =
s Q- ( Energy (kj/m) :
o9 = ee)
c“é 5 2 - = preheat. temp. (° C) 65
I .e
l% % E ! postheat. temp. (° C) | none
n
2 = 9 POST WELDING TREATMENT
o = . "
= & ~Hoat-troetmont—tig-or-plasma-droosing—
o . el
WELD C% Si % Mn% | S% P % Ni %
METAL :
DEPOSIT
TENSILE PROPERTIES - Base metal weld metal Other
Yield strength o, (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 See page 4




Spec. 28 - page 2

Extrapol. Hot Spot Strainrange :
837 (see page 4)

cycles

5-132

Frequencies (Hz)
1.3

: 2000

T(°C)

Rs

Frmax(kN)
650

mm

> : L = HH
7 T e e e e S R b R

Bottom 2

Ol A

60

gages as mesured from the

:
:
:
E
:
:
:
:
=
d : actual position of the strain

w
g
w
Il
£
il el E ‘ i
;. HH H H] H
il < W
4+~ o X 3 AR S EHE
o) IHF HHH ol ®© FHHH T it
N N o % bl I = THH FH T
o w ko) @© o
= 5 g Tl L
a = T I T it i
2 n_u_J M H R R TR
o~ o 'Hmm“ H R THE - HHH
H H H “ L 4 L o o 8 H [] [ e EEERN UTLK B g8

T
T
T
T
T
yus
T
T
T
(s
T
I
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T
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T
L

T
1
I
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1 e T
T
T
T
T
T
T
I
T
—F
T
T
T
I
T

T
T
T
T
1
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T
T
T
T
T
t
T
T
"
.
i
T+
1T
(v
T
T
T
-
T
t
T
T
i
"
+
I
T
T
f
1
T
1T
f

40

ter b H iB
r L= TR = EEREE mEpEE
[ f44 - H -1
H =& T H HE {]
HH HHH HH HHH ERRREEE 1 £ . HH
R E : H ¥ i FH 1 T ]
FHA [ H - 11 H .
H I . ' Eamspanas HHTETH rs ; i
g HH 28 HH 5 HHH T o
1 EHH H H HHHH EHEHEEHEEEH R T w_ H 4
SH4 HAH I 1] 171 1] [] [] | gee uid

T

Shasassas
T
+
+
L
T
T
I
T
T
1
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:
HT
T
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T
11T
T
t
T
T

m, A EEEHEEE R A FEEH R R H
S . O it e
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J HH HE EEE R [T
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E T SEasEEeH i EEeiE] I GEEN AR e AR

T

T

T

T

T

>t

T
T
T
T
T
T
I
T
T

T
1
T
T
T
T
it

T
T
T
T
T
T
T

L)
as
t
t
T
1
Tt
1
T
T
L
+
T
T
T
TTT
T
+
T
t
wwat
T
T
b

10° Ae
LINE 2

I ]0646

Number of cycles before measurements

Fmin(kN)
-650

MEASUREMENTS BEFORE FATIGUE TESTING

1000{
500
100

1000

-800

N

20
The calculation has been based on the average SNCF’s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING  |Spec. 28 - page 3

FATIGUE TESTING CONDITIONS :in air/ir-sea-wates — et/ without protection.
FAILURE Ae + 15% Visual crack Through End of the test Static residual
CRITERION _ ~ 30 mm crack (1) strength (kN)
Number 5 5 5
ot exele 4.1 % 10 6.6 % 10 7.7 %10
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason : REdUCt'i on of St'i ffness
108 A -
1 GO0} st - DR o 4
= i HOT SPOT STRAIN GAGES EVOLUTION
o or ANY-OTHER AVAILABLE
E ——t “ ; ’ ; f
500 £ mEE | :
= HT ré [ i : = == “r
100 =i £ : :
= LINE 4 : : f
0.2 0.4 0.6 % 10°
cycles
CRACK EVOLUTION '
n,=20 cycles n, = 0 cycles

Bottom 1 . » | Loom » ”BottomZ

Scale : number of cycles x mm™ = 50.000

° 10
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OTHER RELEVANT INFORMATIONS Spec. 28 - page 4
Ly
300 | 362 %
A
. _Specimen 23
|
200 t——
o
=
:; (@]
= |0
g -
100 1 % «w.Vx
5;.
2
. ) B _ pye]es ) ) ) .
0 1 2 3 4 5 6 7 8 ¥ i1

Fig. 1 Evolution of the node elongation per cycle during the test
HSSR based on extrapolation through points on
a distance of 0,4 T and 5°

| HSSR calculated according to the agreement
made in Vorking group III: 558

P e Ve T =]



OFFSHORE TUBULAR JOINT

TEST DATA SHEET

5-135

ECSC Pg. F7

SKETCH

‘geometry, dimensions, loads
boundary conditions

Type X - joint
Loading Axial
Laboratory | DUT - Stevinlab.
Specimen nr.| 29
e outside wall
" £ diameter thickness
c.S|lp 457.2 T 16
=8
w5
==|d, 457.2 4 16
o >
ﬁii d, t

e
)
- J_Z Top 1
4T
N J
- 2280 |
g —ﬂ:f
- Top 2

L

Post weld stress relief H.T.

o,
No

ACTUAL PROPERTIES OF CRACKED MEMBER (chord)

.Grade : X 52 STD: API - 5 LX
.MBEATS:L C% | Si% | Mn% | S% | P% | A%
0.25 10.37 |1.14 [0.028 [0.015 -
Welding process : MMAW . Current : AC
WELDING | Filler materials : —#88=— AWS — : E 7016
Electrode diameter (mm): 2.5 T0 4
WELDING PROCEDURE
:E ‘_7// 56 39 . Position 5G
E = Nr of runs 8
Mg
= O mi Energy (kj/m) -
o9 =
o 2 preheat. temp. (° C) 65
AT -
E W E postheat. temp. (° C) | none
n
g = 9 POST WELDING TREATMENT
=4 —
LL] Q_ . .
= & bloattroarmont—dtig-onnlosma-deessing.
o . i
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 394 properties
Tensile strength o, (N/mm?) 603 see page 4




Spec. 29 - page 2

Extranol. Hot Spot StrainrangeX
. 567 (see page 4)

cycles

5-136

Frequencies (Hz)

T(°C)

Rg

Fmax(kN)
440

gages as mesured from the

weld toe in mm

REN

mm

iBottom 2

60

mu

Top 1

T

@

imhmus

T+

40

T

runE wwa s
JasEs ruass

ARS8

s s

T

Jmma

issasan:

rRww

20

T

LT

i o

5

i

T

rmmy

T

naEes

s
T

T

The calculation has been based on the average SNCF’s of the identical specimens.

IES BRI
WS wE Fust

‘LINE 455

T

Essme

Number of cycles before measurements : 20,000
-440

Fmin(kN)

MEASUREMENTS BEFORE FATIGUE TESTING

" o
S 1 4 L 1
w ii I c
W\ S HAH FEEH HH m .m
g ~, Bes HpH H g7
pEEnun <]
P B =
=
- N S ©
ZINTT/ ] °
4 f 44 H+14 0 .m
o x
wv
\ & g
o
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MEASUREMENTS DURING FATIGUE TESTING

Spec.

29 - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-water — with/without protection.

FAILURE Ae + 15% Visual crack Through End of the test Static residual
CRITERION 85 mm crack (1) strength (kN)
Number
ofoveiss | 1.1% 10° | 1.5 % 10° 1.8 % 10° 2.2 % 10°
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Redyction of stiffness
6
A
1 0004055 it . :
: : ‘ i § HOT SPOT STRAIN GAGES EVOLUTION
: : - == ! or ANY OTHER AVAILABLE
£E g = = .
500 £ A
100 &= = - I I F :
E LINE 4 : :
0.5 .2 2.5 * 10
cycles

CRACK EVOLUTION

w0

Bottom 1

0

Scale : number of cycles x mm™

~100.000 °
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OTHER RELEVANT INFORMATIONS ~ [Spec. 29 - page 4

HSSR based on extrapolation through points on
a distance of 0,4 T and 5°

HSSR calculated according to the agreement
made in torking group II1; 378

‘A A~ oA
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

T - H01 geometry, dimensions, loads
¥pe il SKETCH boundary conditions
Loading Axial
Laboratory | DUT - Stevinlab.
\ Top 1
Specimen nr. | 30 = -T
e outside wall
N = diameter thickness 2280 |
xE|D 457.2 T 16 = 2=
= » o
w e y j
s=2|d, 457.2 t, 8.8 Top 2
o >
@% d, t,
Post weld stress relief H.T. NI o“

ACTUAL PROPERTIES OF CRACKED MEMBER

brace (inside)

Grade : X 60 STD : API - 5 LX
MB?I.S:L C% Si% | Mn% S% P % Al %
0.14 10.30 (1.29 {0.014 ]0.020 |0.041
Welding process : MMAW , Current : AC
WELDING | Filler materials : —#68=— AWS — : £ 7016
Electrode diameter (mm) : 2 .5 tg 4
Top 2 WELDING PROCEDURE
: . 4 Position 5G
N | 31, 40
e — | Nr of runs 5
= =[: N
. o , \ Energy (kj/m) -
ow =
55 2 preheat. temp. (° C) 65
I -
% L:Ir.:l E postheat. temp. (° C) none
2 a ('g POST WELDING TREATMENT
2 3 . .
= & BB HR B~ tig-oplasma-drassing
s ’ el
WELD C% Si% | Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o,, (N/mm?) 482 properties
Tensile strength o, (N/mm?) 580 see page 4




MEASUREMENTS BEFORE FATIGUE TESTING

Number of cycles before measurements 20,000

5-140

cycles

Spec. 30 - page 2

Fmin(kN)

-440

1000

500

100

200

-200

5400

DO

E kN R T (°C) F ies (Hz) Xt 1 i .
max kN) S ( requencies (Hz cxtrapol. Hot Spot Strainrange
6
110° Ae y " T =i e b
= = T : aaamas o = bracenr?2 —
I GBae T T T T 1 1 Tt T
T )2 3 T s 4 T TIT G 1
aaasae:
P 9 =90 o~
:
: Z)
= =
oS N
i
:
\ | & £
Hot spot \</]/€
T : . v
: !
T £ - L ! (oo
@ & 1
T : ]
v : : :
T i . < :
+ h
8 e T
T e 1
H W 3 2
:
7 o 1 =
: :
= = :
: .
; :
H : =
= :
1 I i1
= : T : :
! T
T :
e ; : -
11T 1 e 3 T T Ty
eaiseamsame: =F HH enasa: -
2 3 T T " . T 1T T 1l T
= == ¥ I T aua 58
T T t : T T T : +
FLINE 2 : i e e : d
1 T T T 1 1T T 1T T T ISu 45 ® 5 T o
P ¥ : et isss e A : :
6
10° Ae
L fan Yoty Ll Letilt |[4 1l %1 51! LLiiiLlLiLl 1 Jbll IS NaANNT f‘L il UTE S R W e
e i e e e e o e HH P 7 d :actual position of the strain
== T : T e marasmase gages as mesured from the
B ; - weld toe in. mm
e T IT H A p— —
T . e e =€ —€min = € (AF)
: —t max min
£ 33 T T 1T 11
T 6.8 2 IS 1 T 1 T 5.3
: : : : @)
messaae: : :
e T T 3 - T
T + '
: :
Sisin: : Top 1
: o+ p
-
: :
: T :
:
:
T e e EEssaaameeas: ! : o=
1 T 1.3 { T W ‘TT z T $ 4 1
: T eaaan: : = T T e maeaasaassaaatE: :
RS T I | SN T 11T Ieue AN 1 T I T 11 # W 0 D T G ¢ =+ I T T
- - . n : H $ T 7 + T T
masssas EaaEems ! s [ =
re=as T S meeeaman o isssasaaas banaas; : ;
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1T T s i IT T NRENE EE: T T
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Hr A EEHEE S Sesaasanszsasmsaos: e P e o e e e
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40
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The calculation has been based on the average SNCF’s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING

Spec. 30 - page 3

FATIGUE TESTING CONDITIONS :in air/ir-sea=water —with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 6 6
of cycles - - 1.0 % 10 1.2 ¥ 10
(1A @ complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reducti on of stiffness
106 Ae .
1 0004erpsss 4 =
: HOT SPOT STRAIN GAGES EVOLUTION
: : or ANY OTHER AVAILABLE
500 :
Nq strain gauges at the cracked | é
- e side of the test specimen ( Top 2) H :
= LINE 253 5 s -

CRACK EVOLUTION

Scale : number of cycles x mm™ = 100. 000 °

10

Bottom 2
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OTHER RELEVANT INFORMATIONS

Spec. 30 - page 4

|
|
@ ||
S 1‘ 3
= a
- ( \ 5
) \ “ o
(@]
fs \ o .g ©
AN I
o // £ (@8]
//‘
// 1
o J l. 'dsb Outsidbe
9 N - nside brace race
~ SNCF /ﬁ ! e /
Crackgrowth ; Crack initiation
direction points

Q

Fig. 1 Straindistribution in X - joints with g=1 and t= 0.55

Explanation HSSR page 2 :

The HSSR which is given on page 2 , has been based on the SNCF at the

outside of the brace on Tine 5 , as shown in fig. 1

s on KIA

AR Al
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OFFSHORE TUBULAR JOINT -
ECSC Pg. F7

5 X - joint geometry, dimensions, loads
¥ee SKETCH boundary conditions
Loading Axial (random)
Laboratory | DUT - Stevinlab. T V
Specimen nr. | 31 = ‘
™
i
c outside wall ]
£ diameter thickness 2280 N
c|p 457.2 T 16 o ==L
- @ —
=g 5 [ A
s 2| d, 457.2 t, 8.8 = =
o >
“5; d, ty
Post weld stress relief H.T. NI 0"

ACTUAL PROPERTIES OF CRACKED MEMBER brace (inside)

STD

Grade : X 60 API - 5 LX
MBS'%L C% Si% | Mn% S% P % Al %
0.14 [0.30 |1.29 |0.014 |0.020 |0.041
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+568-— AWS —: E 7016
Electrode diameter (mm) : 2 .5 to 4
WELDING PROCEDURE
E Position 5G
S 31 . 45
c =l - = Nr of runs 5
T
wo - Energy (kj/m) =
09D =\
5= l ] preheat. temp. (° C) 6
o == b .
<O( = o l ’ postheat. temp. (° C) | none
(8N
<A % : POST WELDING TREATMENT
o B /
L o ' ; ;
2 & Hest-treatrment——rtig-or-plasrre-dressing
S : el
WELD C% Si % Mn % S % P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 482 properties
Tensile strength o, (N/mm?) 580 S€E page 1
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(see page 4)

Spec. 31 - page 2

brace nr
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T
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txtrapol. Hot Spot Strainrange

cycles
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T
S
1+

1
T

Tt

"

Frequencies (Hz)

Rt

20.000

(HR&1

!
e

T(°C)

T

T

Tt

=

Rg

T

T

Tt

T
T

270

T
T

Fmax(kN)

108 Ae

smms

=270

Number of cycles before measurements
5004

l:min(kN)

\
1000

MEASUREMENTS BEFORE FATIGUE TESTING

=g

mm
mm

e (AF)

e

60

The calculation has been based on the average SNCF’s of the identical specimens.
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T
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T

Tt

1yl

T

Tt
|88 sgus
T

uma

T
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MEASUREMENTS DURING FATIGUE TESTING | Sec- 3! - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-water — with/without protection.
FAILURE Ae — 15% Visual crack Through End of the test | Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 3 5 y 100 3.0 % 10° 6.5 % 10° 8.4 % 10°
of cycles
(1) A : complete failure i C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason Reduction of stiffness
106 Ae
1 0004=: - Ly o ERudta: : TR
: e st : H HOT SPOT STRAIN GAGES EVOLUTION
: % : or ANY OTHER AVAILABLE
500 = S f
n — r . L% ) ]
QFEEEEEEEEEEEEEE % i\%‘ -
10000 m f i ;g:_f[._ ] CEEHEEY :
& F H O (s :
= LINE 2 : : ; { @z e Eamas: T i=vs m ;
F g ! ! s e : : e 2;&::1 s

= »

Bottom 1 =~ -




5-146

JTHER RELEVANT INFORMATIONS

Spec. 31 - page 4

|
|
a [
(@) | U]
E) O
o .
: \ O
© \ “— o
(=)
= v o e
o =
= I‘ v
o\ £
/t‘
e
o
P
) Y - [®)
~—SNCF /E
Crackgrowth g
direction

Inside brace

brace

Crack initiation

points

Fig. 1 Straindistribution of X - joints with 8=1-and'T§O.55

The fatigue testing was carried out under random Toading.

Crest factor = 4.35
The random signal had a Gaussian probability density function

and the distribution function of the amplitudes was a Raleigh

distri

bution.

The strain measurements were carried out under constand amplitude
loading with about the same RMS value.

brace loading cross section
2
RM
‘ S [kN] | Toad range [kN]| area [mm~] E . SNCF ot spot
Fatigue test 184.07 12396.47 200 2.1 540
Strain measurements | 190.8 540 12396 .47 207 207 559

Explanation HSSR page 2 :
The HSSR which is given in the table , has been based on the SNCF at the

outside of the brace on line 5 , as shown in fig. 1

~DC Parle 2 RO.K78
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OFFSHORE TUBULAR JOINT |
TEST DATA SHEET

ECSC Pg. F7

SKETCH

geometry, dimensions, loads
boundary conditions

Type X - joint
Loading Axial (random)
Laboratory DUT - Stevinlab.

Specimen nr. 32
£ outside wall
" & diameter thickness
c.S|D 457.2 T 16
k8
s=|d, 457.2 t, 8.8
o >
‘;;E d, t)

V Top 1
2280
g =11
= [ A
= (0 Top 2
l.——-'.__l
Post weld stress relief H.T. NI 0"

ACTUAL PROPERTIES OF CRACKED MEMBER brace (inside)

. Grade : X 60 STD : API - 5 LX
MBS.S:L C% Si % Mn % S% P % Al %
0.14 10.30 |1.29 |0.014 |0.020 |0.041
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+66=— AWS —: E 7016
Electrode diameter (mm) : 2 5 t¢o 4
WELDING PROCEDURE
. 4 Position 5G
> l,, 35 , 36 L
c = = Nr of runs 5
L 5 > | ,\N| Energy (kj/m)
35 L . J B
o 5 i preheat. temp. (° C) 65
AT .
ff. % E postheat. temp. (° C) none
g . 9 POST WELDING TREATMENT
a2 . .
) OB t=tORt PO Rt -Gl 00FRa=E 000G~
;) . el
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength o, (N/mm?) 482 properties
Tensile strength o, (N/mm?) 580 See page 4




Spec. 32 - page 2
(see page 4)

Extrapol. Hot Spot Strainrange *

cycles
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mm

¢ =90
e
3

=

T

‘

\

:

:

T

=

:

:

:

in

/)

e (AF)

ity
T
T
T
T
=
T
t
T
T
T
I
T
"
T

| ™ ¢
B
.
‘r
:
7
=
i
=
B
.
=
=
H
.
7
=
.
:
,

min

Bottom 2

emAX+

11l
e
T
1
I
T
T
T
T
T
T

60

T
T
T
T

gages as mesured from the

60
actual position of the stra
weld toe in mm
€max — €
= L

Hot spot

5
sam
25w

Tt
s
Tt

=

T

T

d

Tt
T

I
T

oA
Top 1

sama:
T
T
T
T

40

6000

> T HE R EpEEEEpEns TR AT TR ] B
L 1 HH HHHHA H HHH TH L L HiiH T I uu Hi : wu
HHER HE , T A T T T HEHTH T i HTHE
- | HEH -4 HHHH 4411 HH FHi bt HEEH H ) -+ | 4 Hi - |
E 4 {4 4+ {441 ] - | 4 H |
- S R R R L H Jissasass ieasganas
EHEHHHH R FHHHF FHEH A T HEE HH HH
T T e e T R TR
= TR = SHH B S TR T R T R B R
o S T JHH it i L TR
o) L sdisatad d L
5 HAH H T HHHE T aasuadug BRUSE pEuha
2 it : saieisiapecapqcispacRpashetaceniatupinted
[ wal 3 FHH an EESSEEEnOE ERaus RES!
3 o LA A T EE
o A EuEpaun H EERESEEgRaRasy
o G i : U R R R
w a 3 EEESENERNpEEEE IR THI
o9 s S EH SR R HH SEFRRARESuld® HE T 8
3 3 ] CEET T H . T A
b~ THH FE H R R R S HHEA A 5 PR H

Rs

Frmax(kN)
340

:
,
:
T
T
:
:
:
:
e
:
=
!
-
T
=
;
:
.
:
T+
=
=
H
=
I
o

20

; : i i B O
AH HHH H i H SHHHHHHH A T T R e
O L
T HHH A HH H H
HHHHHH T | FEEHEEEHEH FHHHHH T HEH tH HH T e

.
T
+r

H

Tt

H

T
T
T
T
:
t
s

T

T
H
T

-
T
T
T

;

T
!
:

;
=

28 8

T
isne

t

T

:

T
-
s

-

T
e
& s
S SR
fanasaas!
?

E B 4 EaalieEandnsn tH 4 HEHHH A FHEHH HHE S
i R R

t
i
T
+F
T
yus
T
T+
1
T
T
,
1
T
T
T
T
T
T
T
T
T
T
s
-
e
=
—
1T
it

"
'
T
T

T
HH ikt ~ o < ||
L <] HHT B R TR TR T F e
| i =) N et R
FEH R EHEEHE HH T R T LT LT F 3 — I HH HHHIBTTHHE HIHH i _ ol

Number of cycles before measurements
-340

Fmin(kN)

MEASUREMENTS BEFORE FATIGUE TESTING

s

The calculation has been based on the average SNCF°s of the identical specimens.
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MEASUREMENTS DURING FATIGUE TESTING

Spec.

32 - page 3

FATIGUE TESTING CONDITIONS :in air/in-sea-water — with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION , 20 mm crack (1) strength (kN)
Number 6 6 6 6
of cycles 1.7 % 10 1.8 % 10 2.0 % 10 4.0 % 10
(1) A : complete failure c secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reduction of stiffness
108 A
1 000k:sste - . :
: 2 F ++ HOT SPOT STRAIN GAGES EVOLUTION
: or ANY OTHER AVAILABLE
500 it :
1002ttt o :
& : i
0 1 2 3 % 10°
cycles
CRACK EVOLUTION
n,= 0 cycles \ ‘ n, = (0 cycles
Top 1
ik s
Bottom 1 = O * . * Bottom 2
" " Scale : number of cycles x mm™ =200.000 ° "
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OTHER RELEVANT INFORMATIONS Spec. 32 - page 4

I it
|
a ||
O I ]
(@] (®]
syl 2 N
~— \ &3 Q
o \ - o =
(@) —
—8 \ [ g Q
i \' o 3| |o
= H VAT o
(@) // £ a8
/I
/ -
/ .

/m < e 'd‘ Outside
SNCF /U Inside b{\cce /brcce (
,,Crackgrowth g Crack initiation

direction points )

Fig. 1 Straindistribution of X - joints with g=1 and 1=0.55

The fatigue testing was carried out under random loading.

Crest fator = 4.35

The random signal had a Gaussian probability density function

and the distribution function of the amplitudes was a Raleigh
distribution.

‘The strain measurements were carried out under constand amplitude
loading with about the same .RMS value.

brace loading cross section
2
RMS [kN] load range [kN] | area [mm~] 2N SNCF €hot spot
Fatigue test 233.34 12396 .47 254 2.7 686
Strain measurements 240 .4 680 12396 .47 261.2 2.7 705

Explanation HSSR page 2 :

The HSSR which is given in the table , has been based on the SNCF at the
outside of the brace on line 5 ,-.as shown in fig..1
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OFFSHORE TUBULAR JOINT
TEST DATA SHEET

ECSC Pg. F7

T g geometry, dimensions, loads
ype X - Joint SKETCH boundary conditions
Loading Axial A
Laboratory | DUT - Stevinlab. _L Top 1
Specimen nr. | 33 < —T
o)
e outside wall
= diameter thickness 2280 >l
cclp 457.2 T 16 = —
i 8 oA
s2|d, 457.2 t, 8.8 Top 2
o >
gE d, t,
Post weld stress relief H.T. No“

ACTUAL PROPERTIES OF CRACKED MEMBER brace (inside)

, Grade : X 60 STD : API - 5 LX
e | c% | si% [ ma%| s% | Pw% | A%
0.14 10.30 |1,29 |0.014 {0.020 {0.041
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+58-— AWS — : .E 7016
Electrode diameter (mm) : 2.5 T0 4
32 ” WELDING PROCEDURE
= 4| . > Position 5G
o o
o — 7] N , Nr of runs 5
el 1
g 2 Wi R[— Y Energy (kj/m) =
0w = /
we =~ | preheat. temp. (° C) | 65
T .
<O( w e g postheat. temp. (° C) none
i & B
aF g / POST WELDING TREATMENT
= B ' . .
= & g GRS RP Ry
s . i
WELD C% Si % Mn % S % P % Ni %
METAL :
_DEPOSIT
TENSILE PROPERTIES Base metal weld metal Other
Yield strength oy (N/mm?) 482 properties
Tensile strength o, (N/mm?) 580 See page 4
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Spec. 33 - page 2
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Number of cycles before measurements : 5000
500
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=377

MEASUREMENTS BEFORE FATIGUE TESTING
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The calculation has been based on the average SNCF»>s of the identical specimens.

3
T

T
T

Liny
T

&

L 108 Ae

N



5-153

Spec

MEASUREMENTS DURING FATIGUE TESTING

. 33 - page 3

FATIGUE TESTING CONDITIONS :in air/i-sea=weater — with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION 40 mm crack (1) * strength (kN)
Number
of cycles 1.4 % 10° 1.4 9(-106 2.8 % 10° 2.9 X—lO6
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D : otherreason: Reducti on of St'i ffness
6 .
1 000} L0t o - |
HOTSPOTSTRAWJGAGESEVOLUHON
or ANY OTHER AVAILABLE
500
100+
= LINE 2

3. %10
cycles

CRACK EVOLUTION

Ny =L¥106cydes

10

S \
Scale : number of cycles x mm™ =100.000 °
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OTHER RELEVANT INFORMATIONS Spec. 33 - page 4
I :
|
a |/
(@) l (U]
Sl o
o / \ 5
S \\ - o
(=]
o \ o g Q
I Vo |9
51 /@ =
ol £ faa)
//
> .
7 x
o el s
M N - .
___SNCF / Inside br\oce /brqce C
Crackgrowth g Crack initiation
direction points

Fig. 1 Straindistribution of X - joints with B=1 and t=0.55

300(
338 %
__Specimen_33__
200f —=—
(=]
o=
>
=l S
=l =
=}
=
100}— @ P
(]
Q
[ge]
=4
wn
2z
0 '] ? 1 C‘yC]eSL 3 1 L s SRR
0 o 2 3 4 % 10°

“1Fig. 2 Evolution of the node elongation per‘cyc1e during the test

Explanation HSSR page 2
The HSSR which is given on page 2 , has been based on the SNCF at the
outside of the brace on line 5 , as shown in fig. 1 .
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OFFSHORE TUBULAR JOINT

TEST DATA SHEET ECSC Pg. F7

Tvpe X - joint geometry, dimensions, loads
yp J SKETCH boundary conditions
Loading Axial : ‘ :
Laboratory TNO - IBBC =1 [
(e
Specimen nr. 34 1_1 E’
| e /
\_/
£ outside wall o iy
" = diameter thickness : Lo
ZS1D 914.4 T 32 | e 4570
<5 !
=3|q, 457.2 t, 16 q
8 | Y
w % d2 : t2 5
Post weld stress relief H.T. NI 0“

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 - STD: API - 5LX
MBéI-S:L C% Si % Mn % S% P % Al %
0.15 10.38 |(1,29 |0.010 [0.011 {0.027 -
Welding process : MMAW , Current : AC
WELDING | Filler materials : —+86=— AWS — ........ E 7016
Electrode diameter (mm) : 2.5 - 4
WELDING PROCEDURE
I'_ ! )
- Position 5G
E — Nr of runs 6
g
wo - \ Energy (kj/m)
oOw=
w5 [ - preheat. temp. (° C) 100
aTL | & e o
5 L:::J E | el postheat. temp. (° C) none
n
2 = 9 S ! POST WELDING TREATMENT
L o '
. :
= § 11 o 7
G SI . . I-
WELD C% Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPEBTIES Base metal weld metal Other
Yield strength o, (N/mm?) 366 properties
Tensile strength o, (N/mm?) 532 see page 4



MEASUREMENTS BEFORE FATIGUE TESTING
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Spec. 34 - page 2

Number of cycles before measurements : 15 cycles
FriintkM) | Fastk) Rg i (FC) Frequencies (Hz) Extrapol. Hot Spot Strainrangeak
0 160 0 6 323
1106 A
1000 f i brace nr....\ |
= N
6 =90 //‘ o
=
\_:‘; 6 =90
Hot spot  / \ \<4/€
e
500
100 :
E;li-‘f!l LI r‘"!‘l!?\ : d
410° Ae o
g i d :actual position of the strain
; gages as mesured from the
weld toe in mm
Ae = €max — €min = € (AF)
oA ljovx 2 |Top
eA® 1[{mVX 2 |Bottc
500
100 HHHH { : :L : : = ;f i
2 FLINE 4 R : i d
20 40 60 mm
.y

The calculation has been based on the average SNCF’s of the identical specimens



MEASUREMENTS DURING FATIGUE TESTING

FATIGUE TESTING CONDITIONS :in air/i

5-157

Spec.

34 - page 3

tar — with/without protection.

FAILURE Ae — 15% Visual crack Through End of the test Static residual
CRITERION ~ 30 mm crack (1) strength (kN)
Number 3.8 % 10° 4.0 % 10° 1.2 % 107 1.4 % 10
of cycles
(1) A : complete failure C : secondary cracking total length = ... mm
B : actuator displacement = ... mm D otherreason:...Reductjon of stiffness
]06 Ae -
HOT SPOT STRAIN GAGES EVOLUTION
or ANY OTHER AVAILABLE
300 HH HH T E
. imeeess, mmmeees i . . EHHE
IL{-“-‘.LL = ==u‘r = E=EE%EEEEE = EI“EE =
0
FLINE 4
=100 B t _
5.0 10.0 15.0 *_106
cycles
CRACK EVOLUTION

\
\

\\

\
o Q W

Bottom 1

Scale : number of cycles x mm™

4 \
_ 1000’.000 "




5-158
OTHER RELEVANT INFORMATIONS

Spec. 34 - page 4

CPS Paris.2.80.K78
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OFFSHORE TUBULAR JOINT R
TEST DATA SHEET ECSC Pg. F7

Tvoe X - joint geometry, dimensions, loads
ypP SKETCH boundary conditions
Loading Axial ‘
Laboratory TNO - IBBC TT71 \
o
—
Specimen nr.| 35 l_J a4
L [
NG
e outside wall
= diameter thickness L/-\i
>_ T ey
xS|lpD 914.4 T 32 4570 .
5 8 "
g (—E d, 457.2 t, 16
o $|d: %,
Post weld stress relief H.T. ':2‘

ACTUAL PROPERTIES OF CRACKED MEMBER

Grade : X 52 STD : API - 5LX
vl c% | si% [ Maw| s% | P | A%
0.15 10.38 1.29 0.010 {0,011 [0.027

Welding process : MMAW , Current : AC
WELDING | Filler materials : —#66=— AWS — ........ : E 7016
Electrode diameter (mm) : 2.5 - 4

WELDING PROCEDURE
= iti 5G
Y Position
E = Nr of runs 6
g
E kij/
=5 w | nergy (kj/m)
et [ o preheat. temp. (° C) 100
T l N
;5 L E | ™ postheat. temp. (° C) none
(%] [
2 = 9 T I | POST WELDING TREATMENT
J 3 f . _
= & 4 | Heet-treatment—rtig-or-plasme-dressing
— 8 . . .
—Shkes-pooning—arinding
WELD C % Si % Mn% | S% P % Ni %
METAL
DEPOSIT
TENSILE PROPERTIES Base metal ' weld metal Other
Yield strength o,, (N/mm?) 366 properties
Tensile strength o, (N/mm?) 532 SEC page 4




MEASUREMENTS BEFORE FATIGUE TESTING
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Spec. 35 - page 2

Number of cycles before measurements : 80 cycles
Fnﬁn(kN) Frmax (kN) Rg T(°C) Frequencies (Hz) | Extrapol. Hot Spot Strainrange *
0 400 0 3 817
\ 6
1000 1085 : brace nr....\ |
— Q]
0= 90 /{ X
Z
= 5 = 90
Hotspot  / ! égyg
~q
500
100
LINE 2 i -
20 40 60 mm
108 Ae ‘
1000 d : actual position of the strain
gages as mesured from the
weld toe in mm
Ae = emay ™ €min = © (AF)
OAO lIDv4 2| Top
eA ¢ 1 |mVX  2|Botto
500
100 = : s :
JLINE 4 i i i : d
20 40 60 mm
*x

The calculation has been based on the average SNCFss of the identical specimens



