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MEASUREMENTS DURING FATIGUE TESTING I Spee . 1 - page 3 

FATIGUE TESTING CONDITIONS : in air/in &ea u•aier - ~without protection. 

FA ILUR E 
!::,.e - 15 % 

CR ITER ION 
Number 

1.25 * 10
4 

of cycles 

( 1) A complete fa ilure 

B : actuator displacement = ... 

106 !::,.e 
+ .. 

1500 

1000 

500 

0 

LINE 4 

- 300 
0 

cycles 

Top 

Bottom 

mm 

Visual crack Through End of the test Static residual 
~ 30 mm crack ( 1 ) strength ( k N) 

6.0 -X- 104 6.3 -X- 104 

C : secondary cracking total length = .. .. mm 

D other reason: ... Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0 .05 * 10 
c cles 

CRACK EVOLUTION 

cycles 

"" 

~ m 

" Scale : number of cycles x mm"1 = 5 .oo·o 
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lTHER RELEVANT INFORMATIONS I Spee . 1 - page 4 
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OFFSHO E TUBULAR J 
TEST DATA SHEET. 

Type T - joint 

Load ing Axial 

Laboratory TN0 - IBBC 

Specimen nr. 2 

E outside wa ll 

>- E 
diameter thickness 

a:-~ D 168 .3 T 6.3 
I- V, 

w QJ 

:::E .2 d1 88.9 t1 3.2 0~ ~1 d2 t2 

5- 27 

INT 

SKETCH 

ECSC Pg. F7 

geometry, dimensions, loads 
boundary conditions 

660 

0 
(Y") 

N 

Post weld stress re lief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 
BASE -

C % ·Si% Mn% S % P % Al % METAL -
0 .22 0 .30 1.25 0 .012 0 .019 

Welding process : MMAW , Cu rre nt : AC 
WELD ING Filler mater ials: -~ AWS - ........ E 7016 

Electrode diameter (mm) : 2 .5 

WELD C% Si % Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Yie ld strength ay (N/mm2 ) 426 

Tens il e strength au (N/mm2 ) 563 

P% 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 2 

Energy (kj/m) 

preheat . temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

1 leet treet"1@1'lt t i!! EH ploe"1e snrneil'l!! 

Ni % 

weld metal Other 
properties 
see page 4 
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M EASUREMENTS BEF RE FATIGUE TESTING [ Spee . 2 - page 2 

Number of cycles before measurements : 300 

Fmin (kN ) Fmax (kN ) Rs T (°C) Frequencies (Hz) 

0 28 0 10 

cycles 

Extrapol . Ho t Spot Strai nrange * 
745 

· brace nr .... ~ ! 

0 90 I ~I 
:1 J /4 90 

Hot ~l'✓,/1/V,l--
~-' - <f 

I -

' LIN E2 d 

1000 
106 6E 

d : act ua l posit io n of t he stra in 
'' gages as mesu red from t he 

we ld toe in mm 

6E Emax Em in E (6F ) 

ocll. • A 

Top Bottom 

500 

: 

' ::LIN E 4 '' d 

* 
20 40 60 mm 

Th e ca l cul ation has bee n based on t he avera ge SNCF 's of t he ident i cal specimens 
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MEASUREMENTS DURING FATIGUE TESTING Spee . 2 - page 3 

FATIGUE TESTING CONDITIONS: in air/ iA i;oa l;fla~or - ~ / without protect ion. 

FA ILUR E 6€ - 15 % 
CR ITER ION 

Number 
1. 0 -X- 10 7 

of cycles 

( 1) A complete fa il ure 

B : actuator d isp lacement = ... 

106 6€ 
800 

500 

0 

- 200 
0 

LINE 4 

7 
n1 = 1.2 * 10 

Top 

., 

.,. 

Bottom 

mm 

5 

Visual crack Through End of the test Static residua l 
70 mm crack ( 1) strength (kN ) 

1. 25 -X- 10 7 1.2 -X- 107 1.3 -X- 10 7 

C : secondary cracking tota l length = . . . mm 

D other reason: .•• Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

10 

CRACK EVO LUT ION 

» m 

15 * 106 
cycl es 

cycles 

" Sca le : number of cycles x mm- 1 = 50 .000 
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JTHER RELEVANT INFORMATIONS I Spec .. 2 - page 4 
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OFFS RE UB LAR JOINT 
TEST DATA SHEET 

Type T - joint 

Loading Axi al 

Laboratory TNO - IBBC 

Spec imen nr. 3 

E 
outs ide wa ll 

>- E 
diameter t hickness 

a: -~ D 168 .3 T 6 . 3 
I- "' UJ (1) 

:E ~ d1 88.9 t 1 3.2 ~1 d2 t2 

SKETCH 

ECSC Pg. F7 

gee 1etry, d imensions, loads 
boundary cond it ions 

660 

0 
("'() 

N 

Post we lq st ress relief H.T. -¥88-
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 
BASE 

C% Si % ·Mn% S% P% Al % M ETA L 

0 . 22 0 . 30 1.25 0 .012 0 .019 

Weld ing process : MMAW , Current : AC 
WELDIN G Filler mater ials: --+Se-- AWS - .. ...... E 7016 

Electrode diameter (mm ) : 2 .5 

WELD C % Si % Mn% S % 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Yield strength ay (N/ mm 2
) 426 

Tens il e strength au (N/mm 2
) 563 

P% 

WELD IN G PROC EDURE 
Posit ion 5G 

Nr of runs 2 

Energy (kj/m) 

preheat . temp. (° C) 65 

postheat . temp. (° C) none 

POST WELD ING TR EATM ENT 

,loet troetFROFlt t i!! or pleeFRe oreeeiFI!! 

Ni% 

li~eet peening gr ina in:, 

weld meta l Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee . 3 - page 2 

Nu mber of cycles before measurements : 1100 

Fmin(kN) Fmax (kN) Rs T (°C) Frequencies (Hz) 

0 50 0 10 

1 00Q I 106 6€ 

500 

~ LINE2 

106 6€ 
2000 ., 

1000 

: 

,. ' ' 

' 
~ 

LIN E 4 

* 
20 40 

cycles 

Ext rapo l . Ho t Spo t Strai nra nge * 

" 

1325 

brace nr .. .. ~ \ 

o 90 I _ ~! 
~l J /4 90 

Hot ~,,,~(~IV~ 
- <1 

d : actua l posi t ion of the stra in 
gages as mesured from t he 
we ld toe in mm 

6 € Emax Emin e (t,F ) 

· O □ l:i. ••• 
Top Bottom 

6( mm 

The ca l cula t ion has bee n base d on t he average SNCF 'S of t he ident i cal specimens 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 3 - page 3 

FATIGUE TESTING CONDITIONS: in air/-4....a-~ - .w.i.tb/without protection. 

FA ILURE 6e - 15% 
CR ITER ION 

Number 
2.9 * 10

6 
of cycles 

( 1) A complete fa ilure. 

B : actuator displacement = ... 

1500 

1000 

50 

0 

- 50 
0 

LINE 4 

6 
nl = 2, 5 * 10 

Top 

Bottom 

Visual crack Through End of t he test Static residual 
~ 30 mm crack ( 1 ) strength (kN ) 

2 .6 * 10
6 

3. 0 * 10
6 

3.3 * 10
6 

C : seconda ry cracking tota l length = . ... mm 

mm D other reason: ... Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABL E 

11.0 2.0 

CRACK EVOLUTION 

» ~ 

" Sca le: number of cycles x mm·1 = fO , 000 • 

3.0 * 10
6 

cycles 

.. 
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JTHER RELEVANT INFORMATIONS I Spee . 3 -_ page 4 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint 
SKETCH I geometry, dimensions, loads 

boundary cond it ions 
Load ing Axial 

Laboratory OUT - Stevinlab, 

Specimen nr. 4 

+ 
V 

·--·~ 
I 

" co 
I..O 

E 
outside wall 

>- E 
diameter th ickness 

a:-~ D 457 .2 T 16 
I- "' LU QJ 

~~ d1 219 . 1 t1 8.2 
0 ~ ~1 d2 t2 

r 
- 2000 

Post wel~ stress relief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER (chord) 

Grade : X 52 STD: AP I - 5 LX 
BASE 

C% Si% Mn% S% P% A l % M ETAL -
0.25 0.37 1,14 0,028 0.015 

Welding process : MMAW , Current : AC 
WELD ING Filler materials: - ,t,69,- AWS - ; [ 7Ql6 

Electrode diameter (mm) : 2. 5 to 4 

WELD ING PROCEDURE 

Top Position 5G 

Nr of runs 3 

Energy (kj / m) 

preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

I lest Li cat111011t tig 01 plas111a d1 cssi119 

WELD C% Si% Mn% S % P% Ni% 
M ETAL 

DEPOSIT 
' 

t , 

TENSILE PROPERTI ES 

Yield strength ay (N/mm2) 

Tensi le strength au (N/mm 2
) 

Base meta l 

39.4 

6'03 

weld meta l Other 
properties 
see page 4 
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EASUREMEN S BEFORE FATIGUE TESTING Spee. 4 - page 2 

Number of cycles before measurements : . lO 

Fmin (kN ) Fmax(kN) Rs T (°C) 

- 42,5 42.5 -1 -

1000 106 
8.E 

500 

INE 2 

20 

106 
8.E 

1 000 ,,., 

'' 

500 

" 

~ :::J 

LIN E 4 

20 

cycles 

Frequencies (H z) Extrapol . Hot Spot Strai nrange * 
0,2 

-
··-

435 

brace nr .... ~ I 
0 go I ~I 

Z I 

::tl -j; _go 

Hot ~I' ,\(_,t,$ 
- <1 

No strai ngauges availabl e. 

Values taken from identical 

specimens. 

4-0 60 mm 

· ··· ··- .. ,,. ·•T 

d : actual position of the stra in 
gages as mesured from the 
weld toe in mm 

8.E Emax Emin E (t,F ) 

No straingauges available. 
Values taken from identical 

~ snecime ns 

lBHH'.' 

40 60 mm 

I 

d 

d 

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

I 
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MEASUREMENTS DURING FATIGUE TESTING I Spee. 4 - page 3 

FATIGUF TESTING CONDITIONS :~ /in sea water - ~ /without protection. 

FAILURE 6e - 15 % 
CR ITER ION 

Number 
1.0 .x-106 of cycles 

(1) A complete fai lure 

B : actuator displacement = ... 

Visual crack Through End of the test 
100 mm crack ( 1) 

1. 3 .X. 106 2.2 -X- 106 2. 7 -X- 106 

mm 

C : secondary cracking tota l length = .. .. mm 

D other reason :Reduction of stiffness 

Stat ic residual 
strength (kN) 

-

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTH ER AVAILABL E 

200 

0 

- 200 
0 

Average value of the crack 

control gau~es 
Situated at the .Ho t Spot (- 900 

Strain gauge 1 900 40 mm 

2 : 900 + 40 mm 

Chord 

1.0 2.0 

CRACK EVOLUTION 

n1 = 0 cycles 

Top 

~ lO 

Bo t tom " Sca le : number of cycles X mm"1 =200 .o·oo 0 

3.0 -X- 106 

cycles 

cycles 

. ---- ,. 
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OTHER RELEVANT INFORMATIONS I Spee. 4 - page 4 

a, ,.. 
~ 

C 
a 

" 
' C 
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OFFSHORE TUB·ULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint SKETCH I Jeometry, dimensions, loads 
boundary conditions 

Load ing Axial 
j l 

Laboratory OUT - Stevinlab. 
~ 

Specimen nr. 5 
. 

E outside wa ll 

>E diameter thickness 

0:: .£: D 457 .2 T 16 
I- VI 
UJ Cl) 

~~ d1 219 . 1 t1 8.2 
0~ ~1 d2 t 2 

I 
r--.. 
co 
I.O 

t 

- - -

' 2000 

Post weld stress re lief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER ( chord) 

BASE 
Ml:TAL 

WELDING 

WELD 
METAL 

DEPOSIT 

Grade : X 52 STD: AP I - 5 LX 

C % Si% Mn% S % P% Al% 
-
0.25 0.37 1.14 0.028 0 .015 

Welding process : MMAW , Cur re nt . AC 
Filler materials: -~- AWS - . E 7016 
Electroded iameter (mm ) : 2.5 to 4 

' 

co 
I.{") r-i 

N ' 

------

I 
I 

V _.__ __ --,,r 

/ 65 

C% Si% Mn% S% P% 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 3 

Energy (kj/ m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELD ING TREATMENT 

I let1t troetn.ont ti!! er pjlooMo s, oooin!! 

Ni % 

' 

'TENSILE PROPERTIES 

Yield strength ay (N/mm 2
) 

Tensile strength au ( N/mml ) 

Base metal 

394 

603 

weld metal Other 
properties 
see page~ 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee. 5 - page 2" 

Number of cycles before measurements: L',0180 cycles 

Fm in(kN ) Fmax(kN ) Rs T (°C) Frequencies (Hz) Extrapol, ffot Spot Strainrange 

0 160 0 4 818 

1000 
106 6€ 

' ' brace nr .... ~ ! 

a 90 I . ~! 

X 

:::t! "if. 90 

Hot ~I' ,<1,v~ 

500 

; 

~ LIN E 2 

20 40 

106 6e 
1 000 · , r,11 · , , ·, 

500 

"-.100 
__ ,, LINE 4 ' 

20 40 

"-' <1 

d 

60 mm 

d : act ua l position of t he stra in 
gages as m esured fr om t he 
weld toe in mm 

6 € Emax emin e (6 F) 

00.6. •• 
Top Bottom 

60 mm 

d 

x The calculation has been based on the average SNCF 's of the identical specimens 
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MEASUREMENTS DURING FATIGUE TESTING ....._s_p_e_c_. _5_-_pa_g_e_3 _ __.I. 

FATIGUE TESTING CONDITIONS : in air/i n &ii 11:atir - ~ /without protection. 

FA ILUR E 6e - 15% 
CR ITER ION 

Number 
3.5 * 10

5 
of cycles 

(1) A complete fa ilure 

B actuator disp lacement=_ ... 

106 6€, 
800 

0 

-200 
0 

LINE 4 

Top 

10 

Bottom 

0 .2 

cycles 

-- Static residual Visual crack T hrough End of the test 
~ 30 mm crack ( 1) strength (kN) 

3. 7 * 10!) 6 . 8 * 10!) 8.2 * 10
5 -

mm 

C seconda ry cracking tota l lengt h = .. .. mm 

D other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0 .4 0.6 

CRACK EVOLUTION 

Sca le : number of cyc les x mm·1 =40 .od'b 

* 10
6 

cycles 

cycl es 
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OTHER RELEVANT INFORMATIONS Spee. 5 - page 4 · 1 

300 

1 
200 

C)C': 

C> 
0 
,-< 

X 

c:: 1 Cl -0 -c: 
~-/ 

.µ 

lOJ c:: 
CIJ -
E 
ClJ 
u 
"' ,--
Cl. 
Vl 

, ,-

-0 

0 --- ' ---· ' 
0 1 2 

---•--·----1------'Cyc le s -~=-==:'..':_, ___ , __ __________ "6 

3 4 5 6 7 8 * 10 

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

(X ,.. 
II 
C 
a 
e 
; 
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T OFFSHORE TUBULAR JOI 
TEST DATA SHEET ECSC Pg. F7 

Type T - join-L - SKETCH I geometry, dimensions, loads 
boundary cond it ions 

Load ing Axial 
j 

Laboratory DUT - Stevin l ab . 

Specimen nr. 6 

r--

~ 

E 
outside wa ll 

>- E 
diameter t hickness 

C: ·= D 457 . 2 T 16 
I- "' w a, 
:E .=! di 219 . 1 t1 8. 2 
0~ ~1 d2 t 2 

' 

I 

' 
- -

' ~ 2000 ... 1 

Post welq stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED M EM BER (cho r d) 

Grade: X 52 STD: AP I - 5 LX 
BASE 

C % Si% Mn% S % P % A l % M ETAL 

0. 25 0. 37 1.14 0.028 0.015 

Welding process : MMAW 
' Cu rre nt AC 

WELD ING Filler materials : - ,t,6,0::- AWS - ; E7016 
Elect rode diameter (mm ) : 2.5 t o 4 

-.....----
I-
<( 

>- ...... a: . ...... 
I- I- ...... 
w o> 
~ a..w I 0 CJ) :-;: 
w I- V1 I (!JQC::C: O'\ 

I 0 I .. ...... ...... 
N 

<( LU 0 I 
LU I I- y 
co I- CJ) / 4 0 1l 
....I c. w 
~ 

c. 
re 

WELD C% Si % Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPE RT IES Base meta l 

Yield strength ay (N/mm2) 39A 

Tensile strengt h au (N/mm2 ) 603 

P% 

WELD ING PR OCEDURE 

Posit ion 5G 

Nr of runs 3 

Energy (kj/ m) -
preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATM ENT 

I lnat tr11t1t~11nt t i!! or ~188"18 cl~oH iR!! 

61,ee ~ l'een in~ ~ I i11i!li11~ 

Ni % 

weld meta l Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 6 - page 2 

Number of cyc les before measurements: 16240 cycles 

Fm in(kN) F max (kN) Rs T (°C) Frequencies (Hz) Extrapol. Ho.t Spot Strainrange~ 

0 144 0 4 737 

1000 10
6 

l'ic r. 

bracenr .... ~ !. 
0 go I ~I 

Z I 

~j 'l:=90 
Hot ~--i'' ,<'.'. 1,1;~ 

"-.:, </ 

900 

~ LIN E 2 

20 40 60 mm 

106 !'ic 
• m.a ·--1 000 d : actua l pos ition of the stra in 

gages as mesured from the 
weld toe in mm 

l'ic Emax Em in c (6F ) 

OD 

Top 

500 

" 

" " 
" '' 

100 

' LIN E 4 -

d 

d 

* 20 40 60 mm 
The cal culation has been based on th e average SNCF 's of t he identi cal specimens 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 6 - page 3 

FATIGUE TESTING CONDITIONS: in air.'i~ ooo 1;1;101; 9 r -~wit hout prote·ction. 

FAILUR E 6E - 15 % 
CR ITER ION 

Number 
4.2 -X- 105 

of cycles 

( 1) A complete failure 

B actuator displace ment = ... 

106 6E 
800 

0 

- 200 
0 

LINE 4 

n1 = 105 cycles 

mm 

0 .5 

Visual crack Through End of t he test 
~ 30 mm crack ( 1 ) 

1.0 -X- 106 1. 3 -X- 106 

C : secondary cracki ng total length = .... mm 

D other reason :Reduction of stiffness 

Static residual 
strength (kN) 

-

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABL E 

1.0 1 

CRACK EVOLUTION 

» » 

1.5 * 10
6 

cycles 

cycles 

"' 

. --..,. 

" Sca le : number of cycles x mm-1 = 10n . 000 • 
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OTHER RELEVANT INFORMATIONS I Spee . 6 ~ page 4 

00 ,... 
lo: 
0 
"l 

~ 
a 
a. 

, (/) 
Q. 
u 



5-47 

OFFSHORE TUBULAR JOINT 
TEST DATA SHEET 

·~·-

ECSC Pg. 'F7 

Type T - joint 
Loading Axial 

Laboratory OUT - Stevinlab. 

Specimen nr. 7 

E outside wall 

>E diameter th ickness 

cc -~ D 457.2 T 16 I- V, 

w QJ 

:E .2 d1 219.1 t1 8.2 
0~ 

~1 d2 t2 

SKETCH 
geometry, dimensions, loads 

boundary condit ions 

r--. 
co 
I.O 

Post welq stress re lief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER ( chord) 

Grade : X 52 STD: API - 5 LX 
BASE 

C% Si% Mn% S% P% A l % METAL 

0, 25 0, 37 1,14 0!028 0 .015 

Welding process : MMAW ,Current : AC 
WELD ING . Filler materials : ---l-6Q - A WS- : E 7016 

Electrode d iameter (mm) : ? i:; +n 11 

I-
<i:: 
> ,_. 
a: 

"""' I- I-,_. 
LUO> 
~ c.. w 

/1 0 U) ::E 
LU I- Vl LO 
(!JO c::( °' ...... 
0 :c .. ...... 
<l::LUO '7 LU:CI-
a:l I- U) / 0 ] 
...J 6 LU c. 
~ 

c. 
ro 

WELD C% Si% Mn% S% 
METAL 

DEPOSIT ' 

TENSILE PROPERTIES Base meta l 

Y ield strength oy (N/mm2) 394 

Tensile strength au (N/mm2 ) 603 

P% 

WELD ING. PROCEDURE 

Position 5G 

Nr of runs 3 

Energy (kj/ m ) -
preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

I I eat ,1 eatl'I ,el'lt ~ig or f!JI08FAO dreooi"~ 

SI ,eet r,ee11i1 ,!!J !!J I i11ei11!!) 

Ni% 

weld metal Other 
properties 

·seepage 4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee. 7 - page 2 

Number of cycles before measurements :2000 cycles 

Fm in( kN) F max (kN) R5 T (°C) Frequencies (Hz) Extrapol . Hot Spo t Stra in ra nge 

0 144 0 4 737 
-·-

1000 106 6c brace nr .... ~ ! 

e 90 I ~I 
Z I 

M 

-:tl -:/: 90 
T'' Hot~ ,<1,i,~ 

"-.:_ <1 

500 

~ LINE 2 d 

0 20 40 60 mm 

. 106 6c 
. ' T 1 000 d : actua l position of the strain 

gages as mesu red from t he 
we ld toe in mm 

6c Emax Emin E (6F ) 

0 06 

Top 

500 

.. 
.. 

: . . .. .. .. 
.. : 

" LIN E 4 d 

o· 20 4( 60 mm -

M The calculation has been based on the average SNCF's of the identical specimens . 
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MEASUREMENTS DURING FATIGUE TESTING Spe e. 7 - page 3 

FATIGUE TESTING CONDIT IONS : in air/in sea watw -~wit hout protection. 

FA ILUR E t::.e - 15 % 
CR ITER ION 

Number 
4. 4 -X- 105 

of cycles 

( 1) A complete failure 

B : actuator di splacement = ... 

0 

cyc les 

Top 

.,. 

Bott 

--
Visual crack Through End of the test Static residual 
85 mm crack ( 1 ) strength (kN) 

5 . 3 -X- 105 
8 . 4 -X- 105 1. 1 -X- 106 -

mm 

C : secondary cracking total length = . ... mm 

D other reason : Reduction of s ti f fnes s 

Oo5 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

1 

CRACK EVOLUTION 

Sca le : number of cycles x mm-1 =40 . 00°0 ' 

1. 5 -X- 106 

cycles 

cycles 
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OTHER RELEVANT INFORMATIONS I Spee. 7 - page 4 

(X) ,... 
~ 

0 
~ 

. N 

~ 
" a. 

U) 
a. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint 
SKETCH I geometry, dimensions, loads 

boundary cond itions 
Loading Axial 

h 
Laboratory OUT - Stevinlab. 

Specimen nr. 8 
I 

r---
co 
\.0 

E owts ide wa ll 

>E diameter thickness 

a: .!: D 457 . 2 T 16 
.... <n 
UJ Ql 

~.=! d1 219 . 1 t1 8.2 ~1 d2 t2 

lr 

' 

. 

' 2000 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER (chord) 

Grade : X 52 STD : API - 5 LX 

BASE 
C% Si% Mn% S% P% A l % METAL 

0.25 0.37 1.14 0.028 0 .015 

Welding process : MMAW , Current AC 
WELD ING Filler materials : 180 AWS - E 7016 

Electrode d iameter (mm ) : 2.5 to 4 

-...-- .. --

j 

' I ,, 
I I 
I 

WELD C% Si% Mn% 
M ETAL 

DEPOSIT 

S% P% 

WELD ING PROCEDURE 
Posit ion 5G 

Nr of runs 3 

Energy (kj/m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELD ING TREATMENT 

1 leet treotf¥'1ent ti~ er t3l09ffio elre99in~ 

Ni% 

' 

TENSILE PROPERTIES 

Yield strength ay (N/mm2 ) 

Tensi le strength au (N/mm2
) 

Base metal 

394 

603 

weld metal Other 
properties 
see page 4 
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EAS REMENTS BEFORE FATIGUE TESTING Spee. 8 - page 2 

Number of cycles before measurements: 12580 

Fmin(kN) Fmax(kN) Rs T (°C) Frequencies (H z) 

0 85 0 4 

1000 106 6€ 

500 

~ LINE 2 

20 40 

1 000 

500 

~!LIN E4 

20 40 

cycles 

Extrapo l . Hot Spot Strai nrang_e X 

435 

brace nr .... ~ \ 

0 90 I ~I 
Z I 

::tl :/2_ 90 7', 
Hot~ ,\(_,t,,~ 

- <I 

60 mm 

d : actua l position of the stra in 
gages as mesured from the 
we ld toe in mm 

o □ • 
Too Bottom 

60 mm 

d 

d 

~ . 
The ca lcula t ion has been based on the average SNCF 's of the identical specimens 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 8 - page 3 

FATIGUE TESTING CONDITION~ : in air.'i ~ &0e wet;0r wi4il,;i/without protection. 

FA I LURE 61: - 15 % 
CR ITER ION 

Number 
3.6 -X- 106 

of cycles 

(1) A comp lete fa ilure 

B : actuator d isplacement = ... 

106 61: 
800 + 

0 

LINE 4 
- 200 

0 

nl = 0 

Top 

lo 

Bottom 

2 

cycles 

mm 

Visual crack Through End of the test 
~ 30 mm crack ( 1 ) 

3.4 -X- 10
6 7 .5 -X- 10

6 8.5 -X- 10
6 

C : secondary cracking tota l length = . . .. mm 

D other reaso n: Reduc t ion of stiffne ss 

---Static residual 
strength (kN) 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABL E 

4 6 -X- 106 

cycles 

CRACK EVOLUTION 

n2 = cycles 

,. 
~ ,. 

" Sca le: number of cycles x mm-1 =400 . d00 
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0 HER RELEVANT INFORMATIONS Spee. 8 - page 4 

- ·-.. 

300 

t 
? 456 % 

I 
200 I ;x \ 

0 
_S ~ecimen_8 __ 

0 -
X 

U c ~ := 

.µ 
C 

100 
QJ 
E 
QJ 
u 
cU 

0.. 
l/l ....... 
u 

0 
Cycles - - -

.____ _ _._ __ .L __ __,_ ___ , __ _.__ ___ ......_ _ _, 

0 1 2 4 5 6 7 8 

Fig. 1 Evolution of t he node elongation per cycl e during the test 

(I) ,.. 
:>l 
0 
CX! 
N 

~ ., 
0.. 
CJ) 
0.. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA S EET ECSC Pg. F7 

Type T - joi nt SKETCH I geometry, dimensions, loads 
boundary conditions 

Loading Axial 
j I 

Laboratory OUT - Stevinlab. 
I 

Specimen nr. 9 

I 

r-.. 
co 
I.O 

E outside wa ll 

>- E 
diameter thickness 

a: .S: D 457.2 T 16 I- V) 

LU Cll 

~~ d1 219.l t1 8.2 
0~ ~1 d2 t2 

--V' 

-

' ' ~ 2000 .. t 
Post we ld. stress re lief H.T. ~ 

No 

ACTUAL PROPERTIES OF CRACKED MEMBER ( chord) 

Grade : X 52 STD : AP I - 5 LX 
BASE 

C% Si % Mn % S% P% Al % METAL 

0, 25 0.37 1,14 0. 028 0 .015 

Welding process : MMA\~ , Current 
WELD ING Filler mater ials : --+60-- AWS - _: 

. A~ E'7o 6 
Electrodediameter (mm ) : 2.5 to 4 

I-
<( --·--
>- ..... 
cc ..... 
I- I- ..... 
wo > 
:Z CL w 
OU)~ 
LLJ I- Vl ' (.'.)QC:X:: 
0 I .. Lt"l r--. 

~ ...... 
<(LUO I LU I I-
a:ll-U) • ~ 
0 ] 

/ ...J 0. LLJ 45 3: 0. 
co 

WELD C% Si% Mn% S % P% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Y ield strength ay (N/mm2
) 394 

Tens ile strength au (N/mm2 ) 603 

WELDING PROCEDURE 

Posit ion 5G 

Nr of runs 3 

Energy (kj/m) -
preheat. temp. (° C) 65 

, 

postheat. temp. (° C) none 
POST WELDI NG TREATMENT 

lslOiit tF'i'iitFAO~t 1ii9 'i'F p l ■ EFAii drnrri □ 9 

ei-111!14! ll)llll~i~~ ~~j~(ji~~ 

Ni% 

weld metal Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 9 - page 2 

Number of cyc les before measurements : 297600 cycles 

Fmin(kN ) Fmax (kN) Rs T (°C) Frequencies (H z) Extrapol. Hot Spot Stra i nrange x 

0 160 0 4 818 

1000 106 6c . 
brace nr.: .. ~ ! 

a 9.9. I . i\ 
~l 1: .~.o 

Hot ~I' ,\(_,t,~ 
-~ 

500 

~ LINE2 d 

20 40 60 mm 

106 6c 
1 000 '' 

d : actua l position of the stra in 
gages as mesured from t he 
we ld toe in mm 

6c Emax Emin c (6F ) 

0 □ 

Top 

500 
: 

'' " " 

"' 

'' 

'' ,. 

100 

LINE 4 d .. 

20 40 60 mm 
x The calculation ha s been based on the average SNCF,s of the identical specimens . 

. I 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 9 - page 3 

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

FA ILURE b.€ - 15 % 
CR ITERION 

Number 
3.2 * 10

5 
of cycl es 

( 1) A complete fai lu re 

B : actuator disp lacement = .. , 

106 6€ 
800 • 

0 

LINE 4 
-200 

0 

cycles 

mm 

0 .5 

V isua l crack Through End of the test Static residual 
~ 30 mm crack ( 1 ) strength (kN ) 

7 .6 * 10
5 

1.0 * 10
6 

C secondary cracking total length = . ... mm 

D other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

1. 0 

CRACK EVOLUTION 

Scale : number of cycles x mm·1 = ... 

* 10
6 

cycl es 

cycles 
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OTHER RELEVANT INFORMATIONS 
\ 

I Spee. 9 - page 4 

a, ,.. 
lo! 
0 
"! 
<'! -;: ., 
Cl. 
(/) 
Cl. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint 
SKETCH I geometry, dimensions, loads 

boundary conditions 
Loading Axial 

h 
Laboratory OUT - Stevinlab . -

' Specimen nr. 10 
' r--... 

co 
I.O 

E outside wall 

>E diameter thickness 

a: .!: D 457 . 2 T 16 I- V) 

UJ (I) 

~.=! d1 219 . 1 t1 8.2 ~1 d2 t2 

-_,.,, 

' 
. ., 

I 2000 I 
Post weld stress re lief H.T. ~ 

No 

ACTUAL PROPERTIES OF CRACKED MEMBER (chord} 

Grade :X 52 STD: API - 5 LX 

BASE 
C% Si% Mn% S% P% Al% METAL 

0.25 0.37 1.14 0.028 0 .015 

Welding process : MMAW 
' Current AC 

WELDING Filler materials: -~ AWS - ; E 701-'.i· 
Electrode d iameter {mm) : 2. 5 TO 4 

I-
<( -,--- •--
> ....... 
a: ....... 
I- I- ....... 
UJ o -> 
:?: 0.. w 
0 CJ) ::;:: 
w I- V) 
c.,o< ~ I 0 :I: .. 

Ln I <(W 0 co ....... 
w :I: I- ..-4 • I co I- CJ) 

17 0 ] 
_j a. / w 
3: 

c. 
ro 6 

r -

WELD C% Si% Mn% S % 
M ETAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Yield strengt h ay {N/mm2
) 394 

Tensil e strength au {N/mm2 ) 603 

P% 

WELDING PROCEDURE 

Posit ion 5G 

Nr of runs 3 

Energy {kj / m) -

preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELDING TREATMENT 

1-1 eat 1!reo1!"' ent t i!i! or fjl eo"'o dreoo in!ij 

e~u, fj881"1 il'I!! !j l il'lei ii I!!, 

Ni% 

weld meta l Other 
properties 
see page 4 
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EAS REMENTS BEFORE FATIGUE TESTING Spee . 10 - page 2 

Number of cycles before measurements : 20 

Fmin(kN) Fmax (kN) Rs T (°C) 

0 85 0 

1000 
106 6€ 

500 

~ LINE 2 

20 

106 6€ 
1 000 

500 .. 

20 

cyc les 

Frequencies (H z) Extrapol . Hot Spot Strainrange ~ 

0.2 435 

brace nr .... ~ J _ 

e go I ~I 
z , 

~l 1; =90 
Hot ~I' ,\(_,tt~ 

' <1 

No straingauges available . 

Values taken 

specimens. 

40 

fror:, identical 

60 mm 

d : actua l posit ion of t he strain 
gages as mesured from the 
we ld toe in mm 

6 E Emax Emin E (6 F) 

0 

Top 

No strainga uge s availabl e. 

Values taken from identical 
specimens. 

40 60 mm 
~The calcu l ation has been based on the average SNCF's of the identical spec imens. 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING Spee . 10 - page 3 

FATIGUE TEST ING CONDIT IONS :~.r/in sea water - ~ / without protect ion. 

FA ILUR E b.e - 15 % 
CR ITER ION 

Number 

1 * 10
6 

of cycles 

( 1) A comp lete fai lure 

B : act uator d isp laceme nt = .. . 

106 b.e 

Visua l crack Through End of t he test 
75 mm . . crack ( 1) 

1. 2 * 10
6 

2. 3 * 10
6 

2 . 8 * 10
6 

mm 

C : secondary cracking tota l length = .... mm 

D other reason : Reduction of st i f fn ess 

Static res idua l 
st rength (kN ) 

200 
HOT SPOT STRAIN GAGES EVOLUT ION 

or ANY OT HER AVAILABL E 

0 

- 200 
0 

Average value of t he crack 
control gauges 

· Situa ted at t he Ho t Spo t ( 900) 

Strai n gauge 1 900 - 40 mm 
2 : 900 + 40 mm 

LIN E 4 

1 2 

CRACK EVOLUT ION 

Top 

., 

JO JO 

» » 

Bottom " Sca le : number of cycles x mm·1 = 1ooo'Do 

-X- 106 

cycl es 

cycles 
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OTHER RELEVANT INFORMATIONS I Spee . 10 - page 4 

I 

·. I 

.. I 
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OFFSHORE TUB LAR JOINT 
TEST ATA SHEET ECSC Pg. F7 

Type T - joint 

Loading Axial 

Laboratory OUT - Stevinlab. 

Spec imen nr. 11 

E 
outside wall 

>- E 
diameter th ickness 

a: .!: D 457 .2 T 16 
I- Vl 
UJ (l) 

114.3 6. 3 :E.=! d1 t1 ~1 d2 t2 

SKETCH 
geometry, dimensions, loads 

boundary conditions 

2036 

Post wel<;l stress relief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER (chord) 

Grade : X 52 STD : API - 5LX : Din 448/ 1629 
BASE 

C% Si % Mn% S % P% Al% METAL 

0. 25 0. 37 1.14 0.028 0 .015 

Welding process: MMAW ,Curren t : AC 
WELD ING Filler mater ials: -~ AWS -: .. E 7016 

Electrode diameter (mm ) : 

I-
<l'. -~----
>- ...... 
a: ...... 
I- I- ...... 
wo > 
~11. w 
0 C/) ::!!: 
UJ I- V) J / 1 _ .. · (.'.) 0 c:( 

0I .. 
CV') 

I.O ...... 
<l'. UJ 0 .-I =:;:;-_.>--w II-
co I- C/) 

0 ] 
...J 
UJ a. - 9 a. 
3:: ro -

WELD C% Si% Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yield strength ay (N/mm2) 394 

Tensile strength au (N/mm2 ) 603 

P% 

WELD ING PROCEDURE 

Position 5G 

Nr of runs 3 

Energy (kj/m) -
preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

I lee'!! Os11tRil!iJ.l, lig or plasma drnssiog 

~l, ee'I! !!l!i!llililil!J 

Ni% 

weld meta l 

!!!~i!i!!iliJ.l!!f 

Other 
· properties 
see page 4 
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M EASUREMENTS BEFORE FATIGUE TESTING Spee . 11 - page 2 

Number of cycles before measurements : 24300 - cycles 

Fmin(kN) Fmax(kN) Rs T (°C) Frequencies (H z) Extra pol . Hot Spot St rainrange ~ 

- 28 28 - 1 8 488 

1000 
10 6 l:::. €, 

brace nr .... ~ ! 
a 90 I ~I 

Z I . ~11: 90 

Hot ~I' ,~ l,t,~ 
"· </ 

500 

~ -11 NE 2 d 

20 40 60 mm 

106 6€ 
"' " 1 000 '" . · ,,, 

d : actua l posit ion of the strain 
gages as mesured from t he 
we ld toe in mm 

6€ Emax Emin E (6F ) 

0 ...... 
Top Bottom 

: 

500 : 

'' 

'" 

" 

100 

LIN E 4 d . 

20 40 60 mm 
~ The calculation has been based on t he average SNCF,s of t he identical specimens. 
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MEASUREMENTS DUR NG FATIGUE TESTING Spee. 11 - page 3 

FATIGUE TESTING CONDITIONS : in air/.i11 986 116~81 -~without protection. 

FA ILUR E 6€ - 15 % 
CRITER ION 

Number 
106 

of cycles 2.0 -X-

(1) A complete fai lu re 

8 : actuator d isplacement = ... mm 

106 6€ 
800 

0 

LINE 4 

5 

cycles 

Top 

lO 

Bottom 

Visual crack Through End of the test Static residual 
~ 30 mm crack ( 1 ) strength (kN } 

4.8-X-106 9.0 -X- 106 1.1.x-107 

C secondary cracking total length = .. . mm 

D other reason : Re duct; on of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

10 

CRACK EVOLUTION 

\ lO 

;. " I I 
Sca le: number of cycl es x mm- 1 = ~p0.l'.l00• 

-X- 106 

cles 

cycles 

., 
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OTHER RELEVANT INFORMATIONS I Spee. 11 - page 4 

' 1 

I 
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T BULAR JOI 
EET ECSC Pg. F~ 

Type T - joint 
SKETCH I geometry, dimensions, loads 

boundary conditions 

Loading Axial 

Laboratory OUT - Stevinlab. 

Specimen nr. 12 ! 
! 0 

N 
(Y') 

E 
outside wall 

>- E 
diameter thickness 

er: -~ D 457 .2 T 16 
I- "' w QJ 

114 .3 6.3 ~.2 d1 t1 
0~ ~1 d2 t 2 

L l 
. - -, , ' 

l- 2036 J 
Post weld stress re l ief H.T. ~ 

No 

ACTUAL PROPERTIES OF CRACKED MEMBER ( chord) 

Grade: X 52 STD : API - 5 LX : Din 448 / 1629 
BASE 

C% Si % Mn% S% P% A l% METAL 

0. 25 0.37 1.14 0 .028 0 .015 

Welding process : MMAW , Current 
WELDING Filler materials: - ■+6&- AWS -

Electrode diameter (mm ) : 

I-
<( ----~ 
>- ..... 
a: ..... 
I- I- ..... 
wo > 
~ a.. w 
0 Cl) ::;;: • I 

/l LlJ I- U1 
(!) 0 c:( LO 

r--- .-t 
0 I .. .-t 

<(wO 
w I I-
co I- (/) 
0 ] 
.J 7 w c. 
3: 

c. 
C'O 

WELD C% Si% Mn% S% 
M ETAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yie ld strength ay (N/mm 2
) 394 

Tensi le strength au (N/mml ) 603 

. AC 
E 7016 

P% 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 3 

Energy (kj / m ) -
preheat . temp. (° C) 65 

postheat. temp. (° C) none \ 
POST WELD ING TREATMENT \ 

I loet tPeetffio~t . I B . \ t l~ 8~ j,•8!!ffi8 .. ~088 1~~ \ 

~~@@t liioo~i~!! !!~i~si~!! 

Ni% 

weld meta l Other 
properties 
see page 4 
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M EASUREMENTS BEFORE FATIGUE TESTING Spee . 12 - page 2 I 
Number of cycles before measurements : 1050 

Fmin (kN ) Fmax (kN) Rs T (°C)' Frequencies (H z) 

-55 55 - 1 3 

1000 106 6€ 

500 

~'IINE2 

20 40 

106 6€ 
1 000 

500 

: : 

, . 

" -i:JLIN E 4 

20 40 

cycles 

Extrapol. Ho t Spot Stra inrange x 

,r 

956 

brace nr .... l"'. ! 
a 90 I ~I 

Z I 

_Jl / /4 90 
,,_/~'" 

Hot~ ,~ 1-'V.L" 
~_<.; <1 

I 60 mm 

I 

I 
·d : actua l pos itio n of the stra in 

gages as mesured from t he 
we ld toe in mm 

6€ Emax Emin € (6 F) 

OD~ 

Top 

§ 

60 rrim 

d 

d 

x The ca l cula t ion has been base d on t he average SNC F's of t he ident i ca l spec imens. 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 12 - page 3 

FATIGUE TEST IN G CONDIT IONS: in air/ii;i eoo wo1ior -~/without protect ion. 

FA I LURE f::.e - 15 % 
CR ITER ION 

Number 
3.5 -X- 10 5 

of cycles 

(1) A complete fa il ure 

B : actuator d isp lacement = .. . 

8QQ .1°6 
f::. E 

0 

200 
0 

NE 4 

n1 = 0 cycles 

., 

Bottom 

mm 

0 . 5 

Visua l crack Through End of the test Static res idual 
crack ( 1 ) strength (kN ) 

7. 0 -X-10 5 
9 . 1 .x.10

5 

C : secondary cracking tota l length = ... mm 

D other reason : Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

1. 0 

CRACK EVO LUT ION 

Sca le : number of cyc les x mm·1 = 50 . 000 

-X- 10 6 
cycl es 

cycl es 
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OTHER RELEVANT INFORMATIONS Spee. 12 - page 4 

jl.JJ 

l 
200 

l,-Q. 
0 
0 

__ S~ec i r.ie n __ 12 __ 
...... 
X 

-oc:. 1-c,c 

.µ 
c:. 
QJ 

E 
~ --------------~--------

QJ 
u 
ro 

Cl.. 
Vl .,... 

-0 

0 
0 ,_ 

Cy cles--..... , __ __J, __ __,__. __ --1-__ _J ___ J __ __,__ 

2 3 t1 s 6 7 s --;106 .· 

Fig . 1 Evolution of the node elongation per cycl e during the tes t 

co .... 
~ 
0 
"l 
"' ~ ., 
CL 
(/) 
CL 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

_ Type T - joi nt 
SK ETCH 

geometry, dimensions, loads 
boundary condit ions 

Loading Axi al 
~ 

Laboratory TNO - IB BC ,_ 

~ 

Spec imen nr. 13 
' 0 ...... 

(V') ...... 
i • --

E 
outside wall 

>- E 
diameter t hickness 

cc ·= D 914 .4 T 32 

. 

t 
I- "' w QJ 

~~ d1 457 .2 t 1 16 ~1 d2 t2 

3900 

Post weld stress relief H.T . ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

BASE 
M ETAL 

WELDIN G 

Grade : X 52 STD : API - 5LX 

C% Si % Mr:,% S% P% Al % 
-
0 . 15 0 . 38 1.29 0 .0 10 0 .011 0 .027 

Welding process : MMAW , current : A 
Filler materials: -""6e-- AWS - ... .. ... : E 70 16 
Electrode diameter (mm ) : 2 . 5 - 4 

WELD ING PROC EDUR E 

Posit ion 5G 

Nr of runs 9 

Energy (kj/ m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

100 

none 

POST WELD ING TR EATM ENT 

.. 

-

I leat tree1tl"Flel"lt t ig er 1!3 iosfflo elrossil'lg 

WELD C % Si% Mn% S % P % Ni % 
M ETAL 

DEPOSIT 
-

' 

TENSILE PROPE RTI ES 

Y ield strength ay (N/ mm2
) 

Tens ile_ strength au (N/ mm~) 

Base meta l 

366 

532 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee . 13 - page 2 

Number of cyc les before measurements : 1000 cycles 

Fmin(kN) Fmax(kN) Rs T (°C) Frequencies (H z) * Extrapol . Hot Spot Stra inrange 

0 270 0 2.8 370 

1000 
106 6€ 

· brace nr .... ~ ! 
0 go I ~I 

Z I 

~l !/f:=90 
Hot ~-r-, '~IV~ 

- <1 
' ' 

500 

" 

~ 
" 

=1 IN E 2 d 

20 40 60 mm 

106 6€ ,. 
1 000 "' 

d : actual position of the stra in 
,., : gages as mesured from the 

we ld toe in mm 

6€ Emax Emin € (t,.F ) 

" ·· O □ A .... 
Top Bottom 

500 : 

'' 

> M 

" LINE 4 d 

* 20 40 60 mm 
The calc ul at ion has been based on t he average SNC F's of the identical speci mens 



5- 73 

MEASUREMENTS DURING FATIGUE TESTING Spee. 13 - page 3 

FATIGUE TEST IN G CONDITIONS : in air.'i A e08 w04!er -~without protection. 

FA I LURE I::.€ - 15 % 
CR ITER ION 

Number 
1.9 * 10

6 
of cycles 

(1) A comp lete fa ilure 

B : actuator disp lacement = ... 

106 I::.€ 

300 

200 

10 

0 ' 

- 100 

0 1. 0 

6 
n1 = LO * 10 

Top 

.. 

Bottom 

mm 

Visu al crack Through End of the test Static residual 
100 mm crack ( 1) strength (kN) 

2.1 * 10
6 

4 .1 * 10
6 

5 . 0 * 10
6 

C secondary cracking tota l length = ... mm 

D other reason: ... Re duction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABL E 

2 . 0 3.0 

CRACK EVOLUTION 

4.0 

JO / 

,o / 

5.0 * 106 
cycles 

cycles 

" Sca le : number of cycles x mm· 1 = 200 .000 • 
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OTHER RELEVANT INFORMATIONS Spee. 13 - page 4 

a) ,... 
~ 

0 
"l 
':! 
-;: ., 
a. 
(/) 
a. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint SKETCH 
geometry, dimensions, loads 

boundary conditions 
Load ing Axial 

Laboratory TN0 - IBBC 

Spec imen nr . 14 

E 
outside wa ll 

>- E 
diameter t hickness 

a: ·= D 914 .4 T 32 
I- "' UJ Cl) 

:E ~ 

~1 d1 457 . 2 t1 16 3900 
d2 t 2 

Post we lq st ress re lief H.T. 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 STD: 

BASE 
C % Si% Mn% S % P % Al% M ETAL 

0 .15 0 .38 1.29 0 .010 0 .011 0 .027 

Welding process : MMAW , Current : AC 
WELD ING Filler materials : - ~ - AWS - .. .. ... . E 7016 

Electrodediameter(mm) : 2.5 - 4 

AP I - 5LX 

~ 
No 

-

WELD IN G PROCE DU RE 

WELD C% Si % 
M ETAL 

DEPOSIT 

TENSILE PROPERTI ES 

Yield st rengt h oy (N/ mm2) 

Tens il e strength au ( N/mm 2 
) 

Mn % 

Cl"\ I.!) 
N I.!) 

(V) 

S% 

Base meta l 

366 

532 

P% 

Position 

Nr of runs 

Energy (kj/m) 

preh,eat. temp . (° C) 

postheat. temp. (° C) 

5G 

7 

100 

none 

POST WELD IN G T REATMENT 

l■ laot t P@ot Ffl Bl"l t t ig er ~lesFl"lo dr@oo il"lg 

Ni % 

weld meta l Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 14 - page 2 

Number of cycles before measurements : 540 cycles 

Fm in(kN ) Fmax(kN) Rs T (°C) Frequencies (Hz) Extrapol. Ho t Spot Strai nrange 

0 770 0 1.5 1055 

1000 106 
b.€ brace nr .... ~ j 

e 90 I ~I 
Z I 

* 

~I J /4 90 

Hot ~ j",j/1,t,e-
'--'.... ,,· <1 

500 

~ LINE 2 d 

1 000 
106 b.€ • ·~· 

d : actual pos ition of the strain 
gages as mesured from the 
we ld toe in mm 

b.€ Emax Emin e (6F ) 

O □ A ..... 
'' 

Top Bottom 

500 

" 
" 

'' 

" '' 

" 
: : 

" 

" . ' 

: 

~ 
" 

LINE 4 d 

~ 20 40 60 mn 

The calculation has been based on the average SNCF's of the identical specimens 
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-
MEASUREMENTS DURING FATIGUE TESTING Spee. 14 - page 3 J 

FATIGUE TESTING CONDITIONS: in air/ iR soo ::•atsr --~without protect ion. 

FA ILU RE 6€ - 15 % 
CR ITER ION 

Number 
5 . 0 -i4- 104 

of cycles 

( 1) A complete fa ilu re 

B : actuator d isp lacement = ... 

1000 · 

500 

0 

LI1~E 4 
- 500 

0 

0 cycles 

Top 

10 

.,, 

.; 

Bottom 

Visual crack Through End of the test Static res idual 
150 mm crack , , ( 1) strength (kN ) 

5.0 -i4- 104 1.5 -i4- 105 1. 7 -i4- 105 

mm 

0 .05 

' " 

C : secondary cracking tota l length = ... mm 

D : 0therreason : ... Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0 . 10 

CRACK EVO LUT ION 

$~a le : number of cycl es x mm-1 ==1 0 . 000 

V 106 
0 .15 ~ 

cycles 

cycles 
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OTHER RELEVANT INFORMATIONS [ Spee . 14 - page 4 

co .... 
~ 

ci 
"l 
~ 
~ 

., 
0. 
CJ) 
0. 
u 
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OFFSHO E TUBUL R JOINT 
TES DATA S EET ECSC Pg. F7 

Type T - joint SKETCH 
geometry, dimensions, loads 

boundary cond it ions 
Loading Axial • · 

j I 

Laboratory TNO - IBBC 
•• 

Spec imen nr. 15 0 -(V) -
' --

E 
ou ts ide wall 

>- E 
di'1meter thickness 

a: .s D 914 . 4 T 32 I- ,.,, 
LU <1> 

~~ d1 457 .2 t , 16 ~1 d2 t2 

. 

' 3900 
-

Post weld stress relief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 STD : API - 5LX 

BASE 
C% Si% Mn% S% P% Al% METAL -

0 .15 0 . 38 1.29 P .010 0 .011 0 .027 

Welding process : MMAW , Current : .AC 
WELD ING Filler materia ls: - +se-- AWS - ........ : E 7016 

Electrode d iameter (mm) : 

WELD ING PROCEDURE 

Position 

Nr of runs 

Energy (kj/m) 

preheat . temp. (° C) 

postheat. temp. (° C) 

5G 

6 

100 

none 

POST WELDING TREATMENT 

-

1-leat treat~@At t ig or 13las~a dFessiAg 

WELD C% Si% Mn% S% P% Ni% 
METAL 

DEPOSIT 

' 

TENSILE PROPERTIES 

Yield strength ay (N/mm2) 

Tens ile strength au (N/mm~) 

Base meta l 

366 

532 

weld metal Other 
properties 
see page ·4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee. 15 - page 2 

Number of cycles befo re measurements : 500 cycles 

Fmin (kN) Fmax (kN) R5 T (°C) Frequenci es (H z) Ext rapol . Ho t Spo t Stra in ra nge * 
0 450 0 2. 8 615 

1000 
106 

6e "' brace nr .... ~ J 

e 90 I ~I 
Z I 

::tl :/2 90 
Hot ~f- ,<1,11$ 

"--._ <1 

500 

~ LIN E 2 

106 6e ,.., ' -.- 7 . I I • .•. , 1 000 ' d : actua l pos it ion of the stra in 
gages as mesured from the 
weld toe in mm 

/':, (; Emax Emin e (t:, F) 

00 .6. • A 

Top Bottom 
-

500 

" 

: 
'" ' ' 

' ' " 

~ ..,LIN E 4 

* 20 40 60 mm 
The ca l culation has been based on t he average SNCF's of t he identical specimens 

d 

d 



5- 81 

MEASUREMENTS DURING FATIGUE TESTING I. Spee . 15 - page 3 

FATIGU E T ESTING CONDITIONS : in air/iFl s0e1 w.itgr ~ without protection. 

FA ILURE 
6e. - 15 % 

CRITER ION 
Number 3. 7 * 10!) 
of cycles 

(1) A complete fa ilure 

B : actuator displacement = ... mm 

106 6e. ,. 

500 

0 

LINE 4 
- 300 

0 0 .5 

cycles 

Bottom 

Visual crack Through End of the test Static res idual 
60 mm crack ( 1) strength (kN) 

4,8 * 10
5 

9.5 * 10
5 1.3 .¼. 10G 

C secondary cracking tota l length = ... mm 

D : other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

1.0 

CRACK EVOLUTION 

* 106 

cycles 

cycles 
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OTHER RELEVANT INFORMATIONS Spee. 15 - page 4 

I 

. I 

IX) ,... 
~ 

0 
"l 
N 

~ ., 
ll. 

en 
ll. 
u 
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OFFSHORE TUBULAR JOINT 
TES DATA S EET ECSC Pg. F7 

T - joint / geometry, dimensions, loads Type SKETCH boundary conditions 
Load ing Axi a 1 

h 
Laboratory TNO - IBBC - • 

Specimen nr. 16 0 ...... 
M ...... 

'" • --
E 

outside wall 

>- E 
diameter thickness 

a: .!: D 914 . 4 T 32 
I- "' UJ Ql 

457 . 2 16 :E~ d1 t1 ~1 d2 t2 

. ·-
~ t 

3900 
-

Post weld stress re lief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 

BASE 
C% Si% Mn% S% P% M ETAL 

0 .15 0 .38 1.29 0 .010 0.011 

Welding process : MMAW . Current AC 
WELDING Filler materials : - -+69--- AWS - ........ 

Electrode diameter (mm ) : 2. 5 - 4 

--· 
I-
<( 

>- ...... 
cc ...... 
I- I- ...... 
L1J O > I 
~ a.. l.J.J I r-,.. 

O en :::E: 0 

L1J I- ~ I 
M N 

<::t ~o . 
oI .. I <(LLJO 
L1J :::r: I- I 
a:i I- en 
0 

"O N Ql 
..J 
L1J 0. 

~ ~ 
0. 12 rn 

WELD C% Si% Mn% S% P% 
M ETAL 

DEPOSIT 

TENSI LE PROPERTIES Base metal 

Yield strength ay (N/mm2) 366 

Tens ile strength au (N/mml ) 532 

STD : API - 5LX 

Al% 

0 .027 

E 7016 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 6 

Energy (kj/ m) 

preheat. temp. (° C) 100 

postheat . temp. (° C) none 
POST WELD ING TREATMENT 

lh1st tP@BtffiB~t tig OP J3 188ffi8 dMmi~g 

eRsst 13ss~i~g gPi~di~g 

Ni% 

weld metal Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING 

Number of cyc les before measurements : 50 cycles 

Spee . 16 - page 2 

-

* Fm in(kN) F max(kN) Rs T (°C) Frequencies (H z) Extra pol . Ho t Spot Strai nrange 

0 240 0 0 .2 

1000 106 6€ 

500 

~ LINE2 

106 6€ 
1 000 I ', . ' r-, I 1 · . T 

500 
: 

" .. : 

" 

.. 
" 

" .. 
" 

~ LINE 4 

* 
20 40 

325 

brace nr .... ~ ! 

a go I ~I 
Z I 

:tl ~ =90 
Hot ~I' ,\(,t~ 

- <I 
.. . 

d : actual position of the strain 
gages as mesured from the 
weld toe in mm 

6€ Emax Em in € (6F ) 

0 □ .6. ••• 
Top Bottom 

" 

60 mm 

d 

d 

The calculation has been based on t he average SNCF's of t he ide ntical specimens 
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\ . , 

MEASUREMENTS DURING FATIGUE TESTING Spee. 16 - page 3 

FATIGUE TESTING CONDI T IONS :~/in sea water - with/ud1;hgw 1; protection. 

FA I LURE I:::.€ - 15 % 
CR ITER ION 

Number 
2 .4 * 10

6 
of cycles 

complete fa il ure (1)A 

B actuator disp lacement = ... 

106 I::.€ 

300 

0 

LI NE 4 
- 150 

1. 0 

cycles 

., 

mm 

Visua l crack Through End of the test Stat ic residua l 
~ 30 mm crack ( 1) strength (kN ) 

- 3.9 * 10
6 

4 .3 * 10
6 

C : secondary cracking tota l length = . ... mm 

D 0therreason : ... Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

2. 0 3. 0 

CRACK EV OLUT ION 

.Sca le : number of cycles x mm-1 = ... 

* 10 
cycl es 

cycles 



5- 86 

OTHER RELEVANT INFORMATIONS Spee. 16 - page 4 I 



5-87 

OFFSHORE T BULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint SKETCH 
geometry, dimensions, loads 

boundary cond itions 
Load ing Axial 

Laboratory TNO - !BBC 
I I 

,_ 

' Spec imen nr. 17 
0 .-, 
CV) 
.-, 

' ... --
E outside wa ll 

>E diameter t hickness 

0:: .!: D 914 .4 T 32 
I- "' w QJ 

~~ dl 457 . 2 t, 16 
0~ ~1 d2 t2 

. 

' 
·-

~ ... 
3900 

~ 

~ 

Post weld stress relief H .T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 
-

Grade : X 52 STD : API - 5LX 

BASE 
C% Si% Mn% S% P% A l% M ETAL 

0 .15 0 . 38 1.29 0 .010 0 .011 0 .027 

Welding process : MMAW 
' Current : AC 

WELD ING Filler mater ials : --+69--- AWS - .... .... 
Electrode diameter (mm ) : 2.5 - 4 

f- ---
<{ 

> ...... 
0:: ...... 
f- f- ...... 
wo > 

I ~ a.. w 
0 (./) :.:: I w f- (./') 

I (!) 0 <C LO \.0 
o::i:: .. N 0 

I CV) 

<{W 0 
w J: f- I 
co f- (./) '--
0 1l 

~ ...J 0.. w 
3 

a. 
('(l 

WELD C% Si% Mn% S% P% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yie ld strength ay (N/mm2) 366 

Tensi le strength au (N/mm2
) 532 

E 7016 

WELDING PROCEDURE 

Position 5G 

Nr of runs 6 

Energy (kj/m) 

preheat . temp. (° C) 100 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

I leet tPe61:Fl"lel"lt ti!l eP !'16!11"1~6 er C!l!lil"l!l 

Sl'lss~ ~88AiA!l ~FiABiFl!j 

Ni% 

we ld metal Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE -TESTING 

Number of cyc les before measurements : 50- cyc les 

Spee. 17 - page 2 

Fm in(kN) Fmax (kN) Rs T (°C) Frequencies (H z) Extrapol. Ho t Spot Strai nrange * 
•. 

0 240 0 0 .2 325 

1000 
106 6€ 

' ' brace nr .... l". J 

0 go I ~I 
Z I 

::;'] :/2. ""JO 
Hot ~T'' ,< 1,1,,~ 

~- '1 
T • 

500 

" ' LINE 2 d 

106 6€ 
' n 1 000 ' 

d : actual position of the stra in 
gages as m esured from th e 
weld toe in mm 

6€ Emax Em in € (6F ) 

ODA .... 
Top Bottom 

. ' ·~ .. 

500 

: 

: .. 
: .. 
: 

100 
' " 

l:ILJ NE 4 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 Spee. 17 - page 3 

FATIGUE TESTING CONDITIONS :~ /in sea water -~/without protection. 

FA ILUR E 6€ - 15 % 
CR ITERION 

Number 
1.2 * 10

6 
of cycles 

( 1) A complete fa ilure 

B : actuator displacement = ... mm 

1.0 

cycles 

., 

Visual crack Through End of the test Static residual 
~ 30 mm crack ( 1 ) strength (kN) 

- 3.7 * 10
6 

4 .3 * 10
6 

C secondary cracking tota l length = ... mm 

D 0therreason: Reduction of stiffness 

. i 

HOT SPOT STRAIN GAGES EVOLUT ION 
or ANY OTHER AVAILABLE 

2.0 3.0 

CRACK EVOLUTION 

Sca le : number of cyc le!j x mm·1 = ... 

* 10 
Cycles 

cycles 
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' 

JTHER RELEVANT INFORMATIONS Spee. 17 - page 4 I 

.. 
. I 

I 
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OFFS RE TUBULAR JOINT 
TEST DATA SHEET 

Type T - joint 

Loading Axial 

Laboratory TN0 - !BBC 

Specimen nr. 18 

E 
outside wa ll 

>- E 
diameter t hickness 

a: .!:: D 168 . 3 T 6 . 3 I- <n 
UJ Cl) 

~.2 d1 88 .9 t 1 3 . 2 

*1 
d2 88 .9 t 2 3 . 2 

SKETCH 

ECSC Pg. F7 

geometry, d imensions, loads 
boundary condit ions 

L3= 170 

660 

0 
(Y") 

N 

Post weld stress re lief H .T. Yc3 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD : BS 4350 

BASE 
C% Si % Mn % S% P% Al % M ETAL 

0 .22 0 .30 1.25 0 .012 0 .019 

Welding process : MMAW , Current : AC 
WELD ING Filler materials : 150 AWS - ...... .. E 7016 

Electrode diameter (m m) : 2 . 5 

WELD C% Si % Mn% S% 
M ETAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Yi eld strength ay (N/mm2) 426 

Tens il e strength au (N/mm 2
) 563 

P% 

WELD IN G PROC EDURE 
Posit ion 5G 

Nr of ru ns 2 

Energy (kj/m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELD IN G TREATME NT 

~iHlt tF08tFA0r-tt t i~ SF plaeFAO 8F89!!i l"l~ 

Ni % 

weld meta l Other 
properties 
see page 4 
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EAS REMENTS BEFORE FA GUE TESTDNG Spee . 18 - page 2 

Number of cyc les before measurements : 30 cycles 

Fmin (kN) F max (kN) Rs T (°C) Frequencies (Hz) Extrapol . Hot Spot Strai nrange * 
0 35 0 . 10 870 

1000 
106 6€ 

brace nr .... ~ \ 

0 90 I ~I 
" . :10 90 

7"' Hot~ ,<ltt,,~ 
"-:' <1 

-- . 

500 

~ .. 
.. d LIN E 2 

20 40 60 mm 

' 106 6€ 
1 000 

d : actua l position of the stra in 
gages as mesured from the 
we ld toe in mm 

6e Emax Em in € (6F ) 

ODA • A 

Top Bottom 

500 

" 

: 
'. 

'' " 

, . 

. ' 

~ --
3LINE 4 , d 

20 40 60 mm 

* The calculation has been based on the average SNCF's of the identical speci mens 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 18 - page 3 

FATIGUE TESTING CONDITIONS: in air,'i 111 888 .. 18tor - ....... /w it hout protect ion. 

FA ILURE 6e - 15 % 
CR ITE RION 

Number 
1. 2 -X- 106 

of cycles 

( 1) A complete fa ilure 

B : act uator d isp lacement = ... mm 

106 6€ 

750 

500 

250 

Visual crack T hrough End of t he test Static res idual 
~ 30 mm crack ( 1) strengt h ( kN) 

2.5 -X- 106 3. 0 -X- 106 3.6 -X- 106 

C : secondary cracking tota l length = . . .. mm 

D other reason: •.• Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVA ILABLE 

co 
0 
(Y) 

.-< 
I 

. I 

0 

-250 
0 

LINE. 4 

2 -X- 106 

Top 

.,. 

Bottom 

I ,. 

1.0 2. 0 

CRACK EVO LUT ION 

IQ :I(] ,0 10 l 
Scale : number of cycles x mm·1 = 100. 000 

3.0 -X- 10 
cycl es 

cycl es 

0 
♦ 
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OTHER RELEVANT INFORMATIONS Spee. 18 - page 4 I 

(X) .... 
~ 

0 
'I! 

~ ., 
0. 
(/) 
0. 
(.) 
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OFFSHORE TUB LAR JO NT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint SKETCH 
geometry, dimensions, loads 

boundary condit ions 
Loading Axi a 1 

Laboratory TN0 -

Specimen nr. 19 

E outside 

>- E 
diameter 

cc ,!:: D 168 . 3 
f- VI 
UJ Cl) 

:E ..2 d1 88 .9 ~1 d2 88 .9 

IBBC 

wall 
thickness 

T 6.3 

t 1 3.2 

t2 3.2 

L3= 170 

Post weld stress relief H. T. 

660 

~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 

BASE 
C% Si% Mn % S% P% Al% METAL 

0 . 22 0 . 30 1.25 0 .012 0 .019 

Welding process : MMAW , Current : AC 
WELDIN G Filler materials: --+69- AWS - ........ E 7016 

Electrode diameter (mm ) : 2.5 

0 
(Y') 

N 

WELDING PROCEDUR E 

WELD C% Si% Mn% S% 
M ETA L 

DEPOSIT 

TE NSILE PROPERTI ES Base meta l 

Yield strength ay (N/mm2) 426 

Tens il e strength au (N/ mm 2 ) 563 

P% 

Posit ion 5G 

Nr of runs 2 

Energy (kj/ m) 

preheat. temp. (° C) 65 

postheat . temp. (° C) none 

POST WELDING TREATM ENT 

laloet troatfililCRt t i9 or plasma d ress i □ ~ 

Ni% 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING 

Number of cyc les before measurements : 120 cyc les 

Spee. 19 - page 2 

Fmin(kN) Fmax (kN) Rs T (°C) Frequencies (H z) Extrapol. Hot Spot Strainrange * 
0 80 0 10 1990 

1000 
196 D.€_, 

'" r 

brace nr .... ~ ! 
0 90 I . ~I 

ZI 

~I 1/: 90 7', 
Hot~ ,\(_,tt~ 

' <1 

500 

~ : 

LINE 2 d 

2000 1 Q6 D.€ 
r '' '., ' ' . " " ' 

d : actua l posit ion of the stra in 
gages as mesured from the 
we ld toe in mm 

' ' 

6€ Emax Emin € (t,.F ) 

. ODA •■ £ 

Top Bottom 
" ' 

1000 

'' 

: 
: 

' LINE 4 d 

20 4:) 60 mm 

* The ca l culation has been based on the average SNCF 's of the identical specimens 
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\ ' 

MEASUREMENTS DURING FATIGUE TESTING Spee . 19 - page 3 

FATIGUE TESTING CONDITIONS: in air/in oM .. eter - w+tfl/wi t hout protection. 

FA ILURE 6e - 15 % 
CR ITER ION 

Number 
2 .0 -X- 104 

of cycles 

( 1) A complete fai lu re 

B actuator disp lacement = ... 

2000 

1000-

0 

- 1000 
LINE 4 

0 0 .02 

cycles 

Visual crack Through End of t he test Stat ic residual 
~ 30 mm crack ( 1 ) strength (kN) 

4.5 -X- 104 6 .0 -X- 104 7.4 -X- 104 

mm 

C : secondary cracking tota l lengt h = . .. mm 

D : other reason : •.. Reduction of stiffness 

HOT SPOT STRA IN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0.04 0 .06 

CRACK EVOLUTION 

lO 

,. 

Scale : number of cyc les x mm·1 = 5 .. 000 

-X- 106 
cyc les 

cycles 
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OTHER RELEVANT INFORMATIONS Spee. 19 - page 4 I 

(X) 
,-. 
ll 
0 
~ 

"' .; 
-;:: ., 
Q. 
(f) 
Q. 
u 
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OFFSHORE TUBU AR JOINT 
EST DATA SHEET ECSC Pg. F7 

Type T - joi nt SKETCH 
geomet ry, dimensions, loads 

boundary cond it ions 
Load ing Axi a 1 

Laboratory TNO - IBBC 

Spec imen nr. 20 

L3= 900 

E outside wa ll 

>E d iameter t hickness 

a:-~ D 914 .4 T 32 
I- "' LU QJ 

~ ~ d1 457 .2 t1 16 
0 ~ 

d2 45 7. 2- t2 16 
3900 ~1 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 STD : AP I - SLX 
BASE 

C % Si % Mn% S % P % Al% METAL 

0 .15 0 . 38 1.29 0 .010 0 .011 0 .027 

Welding process : MMAW 
' 

Curre nt : AC 
WELD ING Filler materials: - -+Se-- AWS - ........ 

Electrode diameter (m m) : 2.5 - 4 

I-
<( -

> ...... 
a: ...... 
I- I- ...... 
LU 0 > 
2 o..w 
0 (/) ::E 
UJ 1- (./) 

I (!)Qc:i:: 
0 :::i:: .. I <::t ,-...., 

N 0 
<( LU 0 

I 
0') 

UJ :::i:: I-
co I- (/) I 
0 

'O 
QJ 

~ -1 c. LU 
3;: a. 

ro 

_. JQ~ 

WELD C% Si % Mn% S% P% 
M ETAL 

DEPOSIT 

TENSILE PROPERTIES Base meta l 

Yield strength ay (N/mm 2
) 366 

Tensil e strength au (N/ mm 2 ) 532 

E 7016 

WELD IN G PROCE DU RE 
Posit ion 5G 

Nr of runs 6 

Energy (kj/m) 

preheat. temp . (° C) 100 

postheat. temp. (° C) none 

POST WELD IN G TREATMENT 

I leat t , eat1•11e11t t ig er f" lesll'la eire!lsiP'tg 

S~eet f"eeR iR!l g~iRe iR!!j 

Ni % 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING 

Number of cycles before measurements : 350 cycl es 

Spee . 20 - page 2 

Fm in(kN) Fmax (kN) Rs T (°C) Frequencies (H z) Extrapol . Hot Spot Strai nrange * 
0 600 0 2.5 865 

1000 
106 6€ ., . 

brace nr .... ~ \ 

0 90 I ~I 
Z I 

:ii </J 90 
Hot~--i'' ,~ l,t, 

'-:.._$' <1 

500 

~ LINE 2 d 

106 6€ 
T. 1 000 ' ' " 

. d : actua l pos it ion of the stra in 
gages as mesured from the 
we ld toe in mm 

6€ Emax Em in € (6F ) 

OD 6. ••• 
Top Bottom 

500 '' : 

'. 
" 

" " " " 
" 

" 
" '' '' 

~ ~LINE 4 d 

* 
20 40 60 mm 

The calculation has been based on t he average SNCF,s of the identical specimens 
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MEASURE-MENTS DURING FATIGUE TESTING Spee . 20 - page 3 

FATIGU E T ESTING CONDITIONS: in air/i lil liQ ■ v•■ tgr -~/without protection. 

FA I LU RE 
tie - 15 % 

CR ITER ION 
Number 

1.5 * 10
5 

of cyc les 

( 1) A comp lete fa il u re 

B : actuator disp lacement = ... 

500 

0 

- 250 
0 .1 

5 
nl = 2. 5 * 10 

Top 

,o ' 

Bo ttom 

0 .2 

mm 

Visua l crack Through End of t he test Stat ic residua l 
235 mm crack ( 1) strength (kN ) 

2.5 * 10
5 

4 . 1 * 10
5 

6.8 * 10
5 

C secondary cracking tota l length = .... mm 

D other reason : ···Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0.3 0.4 0. 5 

CRACK EVOLUT ION 

\ 
lO 

,o' 

0.6 0.7 

lO / 

* 10
6 

cyc l es 

cycles 

•o :IQ JO 10 l 
:.- Sca le : number of cycl es x mm·1 = •· ·25. 000 
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OTHER RELEVANT INFORMATIONS Spee. 20 - page 4 I 

(X) ,... 
~ 

0 
Cl 

~ ., 
a. 
(/) 
a. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint 

Load ing Axial 

Laboratory TNO - !BBC 

Specimen nr. 21 

E 
outside 

>- E 
diameter 

a:·= D 914 .4 T 
I- V, 
UJ (1.) 

~~ d1 457 .2 t1 

§i d2 457 .2 t2 

wall 
th ickness 

32 

16 

16 

SKETCH 
geometry, dimensions, loads 

boundary cond it ions 

L3= 900 

3900 

Post welcj stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMS.ER 

Grade : X 52 

BASE 
C% Si% Mn% S% P% M ETAL 

0 .15 0 .38 1.29 0 .010 0.011 

We lding process : MMAW ' Current AC 
WELD IN G Filler materia ls : -+sQ-- AWS - .... .... 

Electrode diameter (mm ) : 2.5 - 4 

I- - ~ -
<( 

>- ...... a:: ...... 
I- I- ...... 
UJQ > 
~ 0... w I 0 (./) ::E 
w I- (./') I (V) 
(!JQc::( N 0:, 

0 I .. I (V) 

<(W 0 I 
W I I- N cc I- (./) 
0 

"C 

s l~ ...J -~ 
w a. 

a. 
~ (IJ 

WELD C% Si% Mn% S% P% 
METAL 

DEPOSIT 

TENSIL E PROPERTI ES Base meta l 

Yield strength ay (N/mm 2 ) 366 

Tensile strengt h au (N/mml ) 532 

STD: API - 5LX 

Al% 

0.027 

: E 7016 

WEL DING PROCEDURE 
Position 5G 

Nr of runs 6 

Energy (kj / m) 
. 

preheat. temp. (° Cl 100 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

l-lr.Jii;!; ;l;Fiii;l;i.lifoil;!; ;a; ig QF ~liiii.lii QFii&&ifoilg 

Shoot peening - grinding 

Ni% 

weld meta l Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 21 - page 2 

Number of cycles before measurements : 210 cyc les 

Fmin (kN) F max(kN ) Rs T (°C) Frequencies (Hz) Extrapol. Hot Spot Strainrange * 
0 220 0 4 315 

1000 
106 6€ 

7 

brace nr .... ~ \ 

0 90 / ~1 
Z I 

. t~ 90 
Hot ~ I , ,<'.'./,t,~ 

"'--, <1 

500 ' ' 

~ LINE 2 d 

20 40 60 mm 

106 6e , .. 7 1 000 '" 
d : actua l pos ition of the stra in 

gages as mesured from the 
we ld toe in mm 

6€ Emax Emin € (6 F) 

OD~ ..... 
Top Bottom 

500 

', , , 

~ ·· " " 

~LINE 4 " "' d 

20 40 60 mm 

* The calculation has been based on t he average SNCF's of t he identical specimens 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 21 - page 3 

FATIGUE TEST ING CONDITIONS : in air/ in oee weter -WAA/w ithout protect ion. 

FA ILUR E 6€ - 15 % 
CR ITER ION 

Number 3.3 -X- 106 
of cyc les 

( 1) A complete fa ilure 

B : actuator d isp lacement == ... 

300 
106 6€ 

0 

LINE 4 
- 200 

n1 ==3. 5 -X- 106 

., 

Bottom 

mm 

5 

Visual crack Through End of t he test Static res idual 
~ 30 mm crack ( 1 ) strength (kN) 

4.0 -X- 106 8.1 -X- 106 1.6 -X- 107 

C secondary crackjng tota l length == .... mm 

D other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

10 

CRACK EVOLUTION 

X) XI I ' 

15 

n2 == 

\ ,. 

-X- 106 
cycles 

cycles 

" Sca le : number of cycles x mm· 1 == 500 .'boo• 
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OTHER RELEVANT INFORMATIONS Spee. 21 - page 4 

CX) 
,-. 
~ 

0 
"l 
N 
,; 
.:: ., 
0.. 
/J) 
0.. 
u 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type T - joint SKETCH 
geometry, dimensions, loads 

boundary conditions 
Loading Axial 

Laboratory TNO -

Specimen nr. 22 

E outside 

>-E 
diameter 

cc.!: D 168. 3 
I- VJ w Q) 

~ ..2 d1 88 .9 
0~ ~1 d2 88 .9 

!BBC 

wa ll 
thickness 

T 6.3 

t, 3 . 2 

t2 3.2 

L3= 170 

Post weld stress relief H.T. 

660 

-¥ee
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: 

BASE 
C% Si% Mn% S% P% Al% METAL -

-0 .22 0 .30 1.25 0 .012 0 .019 

Welding process: MMAW , Current : AC 
WELDING Filler materials: - -t-50--- AWS - ........ E 7016 

Electrode diameter (mm) : 2.5 

BS 4350 

0 
CV) 

N 

WELDING PROCEDURE 

WELD C% Si% Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yield strengt h oy (N/mm2) 426 

Tensile strength au (N/mml ) 563 

P% 

Posit ion 5G 

Nr of runs 2 

Energy (kj / m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELDING TREATMENT 

l■loot 1irootFROFlt 1i i!l er plaeFRo ElroeoiFl!l 

Ni% 

weld metal Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee. 22 - page 2 

Number of cycles before measurements : 50 

Fm in(kN) Fmax (kN) Rs T (°C) Frequencies (H z) 

0 45 0 10 

1000 10
6 

!:::.e 

500 

~ LINE~ 

1500 

Ii 

1000 

: " 

500 

' LINE4 

20 40 

* 

cycles 

Extrapol. Hot Spot Strainrange * 
1070 

brace nr .. .. ~ \ 

a 90 I ~I 
~l ; /4 90 

Hot ~7'',<(,t,$ 
' <1 

d : actua l position of the strain 
gages as mesured from the 
we ld toe in mm 

!:::.e emax emin e (t::.F ) 

ODA ••• 
Top Bottom 

60 mm 

d 

d 

The ca l culation has been based on the average SNC F's of the identi ca l speci mens 
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MEASUREMENTS DURING FATIGUE TESTING Spee . 22 - page 3] 

FATIGUE T ESTING CONDITIONS: in air/ ir;i Glla 1t<aigr - ~without protection. 

FA ILUR E 6c - 15 % 
CR ITER ION 

Number 
1.1 * 105 

of cycles 

I 1) A : complete fa ilu re 

B : actuator disp lacement = .. . 

106 6c 

1000 : . 

500 

0 

- 300 
0 

LI NE. 4· 

n1 = O cyc les 

Top 

Bottom 

mm 

Visual crack Through End of the test Static residual 
~ 30 mm crack ( 1 ) strength (kN) 

2.0*105 
8.8 * 10

5 ·9 . 5 * 105 

C : secondary cracking tcita l length = .. . mm 

D : 0therreason : •.. Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0 .05 

CRACK EVOLUT ION 

"' 

.; 

0 .1 * 106 
cycles 

cycl es 

" Sca le : number of cycles x mm·1 = 50 .ado 
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OTHER RELEVANT INFORMATIONS Spee. 22 - page 4 

OJ .... 
~ 

0 
Cl'! 
N 

~ ., 
a. 
(/) 
a. 
u 
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OFFSHORE BULAR JOINT 
TES DATA SHEE 

Type T - joint 

Loading Axial 

Laboratory TNO - IBBC 

Specimen nr. 23 

E outs ide wa ll 

>E d iameter thickness 

cc .!:: D 168. 3 T 6.3 
I- 1/) 

UJ QJ 

:E .2 d1 88.9 t1 3.2 

*1 
d2 88.9 t2 3.2 

SKETCH 

ECSC Pg. F7 

geometry, dimensions, loads 
boundary conditions 

L3= 170 

660 

0 
(Y) 

N 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 
BASE 

C% Si% Mn% S% P% Al% METAL 

0 .22 0 .30 1.25 0 .012 0 .019 

Welding process : MMAW , Current : AC 
WELDING Filler materials: --+S&- AWS - ........ : E 7016 

Electrode d iameter (mm) : 2 .5 

WELD C% Si% Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPE RTI ES Base metal 

Yield strength ay (N/mm2) 426 

Tensile st rengt h au (N/mm 2
) 563 

P% 

WELDING PROCEDURE 
Position 5G 

Nr of runs 2 

Energy (kj/m) 

preheat. temp. (° C) 6 5 

postheat. temp. (° C) none 

POST WELDING TREATMENT 

I loot oootFMont ti!! er plooFMo sreooin!! 

Ni% 

C~u~o t peenin!! !!Finsin!! 

weld metal Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee. 23 - page 2 

Number of cycles before measurements : 590 cycles 
-

* Fm in{kN) Fmax {kN) Rs T {°C ) Frequencies {H z) Extrapol . Ho t Spot Strainranoe 

0 32 0 10 760 

500 

'-.100 . 
. ___ :, LIN E 2 d 

20 40 60 - nm 

106 6€ 
"' 1 000 " ' d : actual pos ition of the strain 

gages as mesured from the 
weld toe in mm 

6€ Emax Emin € {6F ) ..... 
. 

Bottom 

500 

" 

" 

" " 
" : 

" " " ,. 

: 

: 
" 

100 

LINE 4 d 
' 

20 40 60 mm 

* The calculation has bee n based on the average SNCF's of the identical speci mens 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 23 - page 3 

FATIGU E TESTING CONDITIONS : in air/ir;;i 1,g,1 11,•,11igr -~/without protection. 

/ FA ILURE 6€ - 15 % 
CR ITER ION 

Number 
1. 7 -X- 106 

of cycles 

( 1) A complete fa ilure 

B : actuator d isp lacement = ... mm 

500 

0 

LI NE 4 
- 300 

1. 0 

cycles 

.,-

Bottom 

Visua l crack Through End of the test 
~ 30 mm crack { 1 ) 

-

C 

D 

2 . 0 -X- 106 2 .4 -X- 106 

secondary cracking total length = ... mm 

other reaso n: ••. Reduction of stiffness 

Static residual 
strength {kN ) 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

2. 0 

CRACK EVOLUTION 

.,-
/ 

IO 

Sca le : number of cycles x mm -i =100. o'bo 

-X- 106 

cycles 

cycles , 
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OTHER RELEVANT INFORMATIONS Spee. 23 - page 4 I 

I 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type r - joint 

Loading In plane bending 

Laboratory TN0 - !BBC 

Spec imen nr. 24 

E 
outs ide wa ll 

>- E 
diameter th ickness 

a:·= D 168. 3 T 6.3 I- (/'J 

WW 
88.9 3.2 ~..:: dl t, 

0 ~ 

~1 d2 t2 

SKETCH 
geometr-y, d imensions, loads 

boundary cond it ions 

660 

Post welq stress re lief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 
BASE 

C % Si% Mn% S % P % Al% M ETAL -
0 .22 0 . 30 1.25 0 .012 0 .019 

Welding process : MMAW , Current AC 
WELD ING Filler materials : - -+S&-- AWS - .... .... 

Electrode diameter (mm) : 2.5 

I-
<( 

>- --·-
>-< 

0:: >-< 
I- I- >-< 
wo> 
~ Q.. u.J 
0 (./) :;: 

/ ! w I- (/) I.{') 

<.:JO"" N 
0 :r: .. I ..-< 

I ' <(wO ! I I w :r: I- I 
cc I- (/) I I ' I 0 j J 35 1~ ..J a. w 
:::;: a. 

ro 

WELD C% Si % Mn% S% P% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yie ld strength ay (N/mm2
) 426 

Tensil e strength au (N/mml ) 563 

:E 70 16 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 2 

Energy (kj/m) 

preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD ING TREATMENT 

I leat 08Btl'¥l8At ti!!I or 111lt101'¥lt1 t:lr8ooin!!I 

61-ieet fi18@nin!!I !!j~in@liA!!II 

Ni % 

weld metal Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee . 24 - page 2 

Number of cyc les before measurements : 320 

Fmin (kN ) Fmax (kN ) Rs T (°C) Frequenc ies (Hz) 

0 4000 0 10 

1000 106 6.e 

500 

~ LIN E2 

106 6.e 

150v 

1000--

" 

" : : 
500 

: 

: : " 

" 

L INE 3 -
20 40 

* 

cycles 

Extrapol. * Hot Spot Strai nrange 

'7 

'" 

: 
' ' 

: 

1285 

brace nr. -~ \ 

8 90 I ~1 LI NE 3 

~l ; /4 90 
Hot ~l',(~,t,~ 

- <1 

d 

d : actua l positio n of t he st rain 
gages as m esu red fr om t he 
we ld toe in mm 

6.e Emax Emin € (6 F) 

0 D .L!\ .... 
Te nsi on Compress. 

d 

60 mm 

Th e ca l culation has bee n based on t he average SNC F's of t he i dent i ca l specimens 
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MEASUREMENTS DURING FATIGUE TESTING Spee . 24 - page 3 

FATIGU E TESTING CONDITIONS: in air/i liil 8811 ::19~9r -.......,.;without protection. 

FA ILU RE !:::.e - 15 % 
CR ITER ION 

Number 
3.1-X-10 5 

of cycles 

(1) A complete fa il ure 

B actuator d isplacement = ... 

106 6€ 
2000 •• 

1000 

0 

LINE 3 
- 500 

0 

n1 = 0 cycles 

Bo ttom 

0 .1 

mm 

Visua l crack Through End of the test Static res idual 
~ 30 mm crack (1) strength ( kN ) 

2, 5 -X- 105 3. 3 -X- 105 3. 7 ~ 105 

C secondary cracking tota( length= .. . mm 

D otherreason:Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVA ILABLE 

0 .2 0 .3 

CRACK EVO LUT ION 

"' 
M ~ 

Sca le : number of cycles x mm·1 =20 . oc\'o 

-X- 106 
cycl es 

cycles 
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OTHER RELEVANT INFORMATIONS Spee. 24 - page 4 I 
·~-
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OFFSH0
1
RE TUBULAR JOINT 

TEST ATA SHEET ECSC Pg. F7 

Type r - joint 

Loading In plane bending 

Laboratory TN0 - !BBC 

Spec imen nr. 25 

E 
outside wall 

>- E 
diameter th ickness 

a: .!: D 168.3 T 6.3 
I- "' UJ <lJ 

88.9 3.2 ~~ d1 t1 
0~ ~1 d2 t2 

SKETCH 
geometry, dimensions, loads 

boundary conditions 

660 

Post weld stress re lief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C STD: BS 4350 
BASE 

C% Si% Mn% S% P% Al% METAL ,-.. 

0 .22 0 .30 1.25 0 .012 0.019 

Welding process: MMAW , Current . AC 
WELD IN G Filler materials : --+e9-- AWS - ........ E 7016 

Electrode diameter (mm ) : 2 .5 

- --

I 8t / : ' I I I 

I J 96 i. 
WELD C% Si% Mn% 

METAL 
DEPOSIT 

TENSIL E PROPERTIES 

Yield strength cry (_N / mm 2
) 

Tensil e strengt h au (N/mm~) 

I 
I 

' 

I 

S% P% 

Base metal 

426 

563 

WELD IN G PROC ED UR E 
Posit ion 5G 

Nr of runs 2 

Energy (kj / m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELDING TREATMENT 

I loot "l!r00tPABRt tig or 13 l0sPA0 srosoiRg 

Ni% 

Sheet 13001"1if'lg griRsiRg 

weld metal 

--

Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING 

Number of cyc les before measurements : 320 cycles 

Spee. 25 - page 2 

Fm in (kN ) Fmax (kN) Rs T (°C) Frequencies (Hz ) Extrapol. Hot Spot Strainran9e * 
0 4500 0 10 1445 

1000 
106 tie 

brace nr .... ~ \ 

0 9D / ~1 LINE 
ZI 

:tl Jf_~o -,,, 
Hot~ ,<1,t.,~ 

"-. - <1 
" '' 

500 

~ 

-

.~ 

" 

' ' LIN E 2 

106 1:ie 
. . ' " n 

·d : act ua l pos it ion of t he stra in 
ga ges as m esured fr om t he 

1500 we ld toe in mm 

tie emax em in e (6 F) 

ODA .... 
Tensi on _Compress. 

1000 : 

" 

: : 

500 
: 

" 

" " 

'JLINE3 . 

" 

20 40 60 mm 

* 

d 

d 

The calculation has been based on the average SNCF's of t he identical specimens 

3 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 25 - page 3 

FATIGUE TEST IN G CONDIT IONS: in air/in o!!O .. o~or -~withou t protection. 

FA I LURE tie - 15 % 
CR ITER ION 

Number 
4.3 -X- 10

5 
of cycles 

(1) A complete fai lure 

B : actuator displacement = ... mm 

106 tie 

1800 

120 

600 

0 

LI NE 3 
-600 

0 .1 

nl = 0 cycles 

Top 

.,. 

Bottom 

V isua l crack Through End of the test Static res idua l 
46 mm crack ( 1) strength (kN ) 

4.5 -X- 105 4 .7 -X- 105 4.8 -X- 105 

C : secondary cracking tota l length = . ... mm 

D other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0.2 0.3 0 .4 0 .5 . * 106 '. 
cy cl es 

CRACK EV OLUTION 

n2 = cycles 
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OTHER RELEVANT INFORMATIONS I Spee . 25 - page 4 

0: 
r-
1< 
C 
0 
r 

.I 
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OFFSH 
EST D 

RE TUBULAR JOINT 
A SHEET ECSC Pg. F7 

Type T - jo1nt 

Loading In plane bending 

Laboratory TN0 - IBBC 

Spec imen nr . 26 

E 
outside wall 

>-E 
diameter thickness 

cc -~ D 168.3 T 6 .3 
I- (/) w Q) 

:::E~ dl 88 .9 t1 3.2 
0~ ~1 d2 t2 

SKETCH 
geometry, dimensions, loads 

boundary condit ions 

660 

Post weld stress re lief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : 50 C 

BASE 
C% Si % Mn% S% P% METAL 

0 . 22 0 .30 1.25 0 .012 0.019 

Welding process : MMAW 
' Current : AC 

WELD ING Fi ller mater ials: -,;,s,e--- AWS - ........ 
Electrode diameter {m m) : 2.5 

I-
<t: 
>- - . ~ 

...... cc ...... 
I- I- ...... 
wo > 
~ c..w 

/ ! OU) ~ 
L.() w I- <.n 

(!)Q c:i:: <::t-..... 
I 0 I .. I ' <{wO I I W I I- I I co I- CJ) 

I j 
' 

0 ] 

98 I .. I 
...J a. w 
3: 

0. 

"' 

WELD C% Si % Mn% S% P% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yield strength cry {N/mm2) 426 

Tens il e strength au {N/mml ) 563 

STD: BS 4350 

Al % 

E 7016 

WELD ING PROCEDURE 
Position 5G 

Nr of runs 2 

Energy {kj/ m) 

preheat. temp. {° C) 65 

postheat. temp. (° C) none 
POST WELD IN G TREATMENT 

lal80t tF884:r.t8filt ti!l or ~loer.io dr8eeiR!l 

1,l;isot ~88R iR!l !l~iRi!iR9 

Ni% 

weld metal Other 
properties 
see pa_ge 4 



5- 124 

MEASUREMENTS BEFORE FATIGUE TESTING 

Number of cycles before measurements : 140 cyc les 

Spee. 26 - page 2 

Fmin(kN) F max(kN) Rs T (°C) Frequencies (H z) Extrapol . Hot Spot Strainrange * 
0 3150 0 10 

1000 
106 M 

. ' 

500 

~ LINE 

20 

1 000 

500 

" " : 

'"100 
., LIN E..i 

20 

* 

40 

40 

1010 

brace nr .. .. ~ ! 
0 90 V NI 

LINE ~ 1 LINE 

:tl 0 90 
Hot ~-i-- -\(_,t$ 

' <1 

60 mm 

d : actual position of the strain 
gages as mesured from the 
weld toe in mm 

oo.ti. • ■ A 

Tension Compress. 

60 mm 

The ca l cul at ion has been based on t he average SNC F's of t he ident i ca l specimens 

3 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 26 - page 3 

FATIGUE TESTING CONDITIONS: in air/in &ii :.:: ■ tir -~/wit hout protect ion. 

FA I LUR E 6c - 15 % 
CR ITER ION 

Number 
1.53 * 10

6 
of cycles 

(1) A complete fa ilu re 

B : actuator d isplacement = ... 

. 106 6c 

1000 

500 

0 

-500 LINE 3 

0 

n1 = 0 cycles 

Top 

., 

oo· 

Bottom 

mm 

0 .5 

Visual crack Through End of the test Stat ic residual 
8 mm crack ( 1) strengt h (kN) 

6.2 * 10
5 

1.5 * 10
6 

1. 7 * 10
6 

C : secondary cracking tota l length = ... mm 

D 0ther reason : ... Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

1.0 1.5 * 106 
cycles 

CRACK EVO LUT ION 

n2 = cycles 

.,, 

"' 

,. 

" Scale ~ number of cycles x mm- 1 = 100 .'000 • 
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OTHER RELEVANT INFORMATIONS I Spee. 26 - page 4 
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OFFSHORE TUBULA 
.TEST DATA SHEET 

JOINT 

Type X - joint 

Load ing Axial 

Laboratory OUT - Stevinlab. 

Specimen nr. 27 

E 
outside wa ll 

>- E 
diameter t hickness 

0: .!: D 457.2 T 16 
f,-"' 
LU a, 

457.2 :E..=! d1 t1 16 

~1 d2 t2 

SKETCH 

ECSC Pg. F7 

geometry, dimensions, loads 
boundary cond itions 

Top 1 

2280 

To p 2 

Post weld stress re lief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER (cho r d) 

Grade : X 52 STD : AP I - 5 LX 
BASE 

C % Si% Mn% S % P % A l% METAL -
0.25 0 .37 1.14 0.028 0 .015 

Welding process : MMAW , Current : AC 
WELDING Filler materials: -~-AWS -: E. 7016 

Electrode diameter (mm) :2.5 to 4 

WELD C% Si % Mn% S% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yield strength cry (N/ mm2 ) 394 

Tensile strength au (N/mm2 ) 603 

P% 

WELD ING PROCEDURE 

Posit ion 5G 

Nr of runs 8 

Energy (kj/m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 
POST WELD ING TREATMENT 

I lest tr@@t"1'l8At ti!il BF plilli~li ar111111ilil!iJ 

Ni % 

6~88t 1!)88AiA!) !)Pinefo,!) 

weld metal Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 27 - page 2 

Number of cyc les before measurements : 10. 000 cyc les 

Fm in(kN) F max(kN) R5 T (°C) Frequencies (H z) Extrapol . Ho t Spo t Strainrange x 

- 300 300 - 1 2 

1000 
I ~o~ 6c 

500 

~ LINE2 

20 40 

500 106 6E - . 

" 

: 

0 " 

" 

: 
: 

-
" 

" 

" : 
-400 

~LINE 4 

20 40 

" " 

387 (see page 4) 

brace nr 1 ~ ! 

e go I ~I 
Z I ~11: 90 - T', 

Hot~ l-1,t,,t-
--...:..:s <1 

60 mm 

d : actua l position of the st rain 
gages as mesured from t he 
we ld toe in mm 

6E Emax Emin E (6F ) 

•••*+X 
Bottom 1 

" 

60 mm 

xThe calculation has bee n based on the average SNCF 's of t he identi ca l speci mens. 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING I spec. 27 - page 3 

FATIGUE TESTING CONDITIONS: in air/iR &Oiii v1,11;or -~/without protection. 

FAILURE 
6c + 15 % 

CR ITER ION 
Number 

3.1 * 10
6 

of cycles 

( 1) A comp lete fa il ure 

B : act uator disp lacement = ... 

1 000 106 6f. 

500 

100 
NE 4 

0.5 

cycles 

Top 

., 

,. 

Bottom 1 

Visual crack Through End of t he test Static res idual 
~ 30 mm crack ( 1) strength (kN) 

2.3 * 10
6 

1.6 * 10
7 

1.9 * 10
7 -

mm 

C : secondary ~racki ng total length = . .. mm 

D other reason Reduction of st iffness 

HOT SPOT STRAIN GAGES EVOLUT ION 
or ANY OTHER AVAILABL E 

1.5 

CRACK EVOLUT ION 

\ " 
;. ,. I " 
Sca le: number of cycles X mm -1 = 1.ood .oao 

* 10 7 -
cycles 

cycles 

Top 2 

Bottom 2 
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0 HER RELEVANT INFORMATI NS I Spee . 27 - page 4 

~ , 
u_j 

HSSR based on extrapolation t hrough points on 
a distance of 0,4 T and s0 

HSSR calculated according to the agreement 
made in l·lorki ng group I II : 258 

er ,.. 
::, 
C 
a 
r 
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ORE TUBULAR JOINT 
ATA SHEE ECSC Pg. F7 

Type X - joint 

Load ing Axial 

Laboratory OUT - Stevinl ab 

Specimen nr. 28 

E outside wall 

>E diameter th ickness 

a: .!:: D 457.2 T 16 
f,- V) 

UJ Q.) 

:::E ..2 d1 457.2 t, 16 
0~ ~1 d2 - t2 

SKETCH 
geometry, dimensions, loads 

boundary condit ions 

Top 1 

Top 2 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER ( chord) 

Grade: X 52 STD : AP I 5 LX 

BASE 
C% Si % Mn% S % P% Al% M ETAL -
0.25 0 .37 1.14 0.028 0 .015 

Welding process: MMAW , Current : AC 
WELD ING Filler materia ls : - -+-50-- AWS - : E 7016 

Electrode d iameter (mm ) : 2.5 to 4 

WELD IN G PROCEDUR E 
Position 5G 

Nr of runs 8 

Energy (kj / m) 

preheat. temp. (° C) 65 

postheat. temp. (° C) none 

POST WELD IN G TREATM ENT 

WELD C% Si% Mn % S% P% Ni% 
M ETAL 

DEPOSIT 

-

TENSIL E PROPERTI ES 

Yield strength ay (N/mm2) 

Tens il e strength au (N/rnm~) 

Base metal 

394 

603 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING j Spee. 28 - page 2 

Number of cyc les before measurements: 2000 

Fmin(kN) 

- 650 

• 
a 106 tie 1000 · ,, · · 

F max (kNJ 

650 

R5 T (°C) 

- 1 

cyc les 

Freq uencies (H z) Extrapol. Ho t Spot Strainra nge 

1. 3 837 ( see page 4) 

- brace nr 2 ~ j 

0 90 / :I 
Z I 

~ 

,_-l_~ij fa 90 

Hot ~-r-,'Z ,\(,t~ 
- <1 

500 

'-.100 . · 

---~~ -LINE 2 

. 106 tie 
1000 

0 

~ 

20 

20 

40 

40 

60 mm 

d : actua l position of the stra in 
gages as mesured from the 
we ld toe in mm 

tie emax emin e (tiF) .. ,. 
Bottom 2 

60 mm 

The ca lcul ati on ha s been ba sed on the av~rage SNCF' s of the identical specimens. 

,cj 

d 
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MEASUREMENTS DURING FATIGUE TESTING I Spee. 28 - page 3 

FATIGUE TESTING CONDITIONS : in air/ii;i &Qa 1;1,a,or -~without protection. 

FA I LURE 6c + 15 % 
CR ITER ION 

Number 4.1 -X- 105 
of cycles 

complete fai lure (11A 

B actuator displacement == ... 

106 6c 
1 000 •. 

500 

100 

I_ LI NE 4 

0 

Bottom 1 

0.2 

cyc les 

mm 

:--=_:. 
· - i 

V isua l crack Through End of the test 
~ 30 mm crack ( 1 } 

-

C 

D 

6.6 -X- 105 7.7 -X- 105 

secondary cracking total length == .. . mm 

other reason: Reduction of stiffness 

I 

Static residual 
strength (kN } 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

0 .4 0 .6 

CRACK EVOLUT ION 

,0 ,0 ' 

Sca le : number of cycles X mm-1 = so .o~o 0 

» 

-X- 106 

cyc l es 

0 cycles 

Bottom 2 
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O HER RELEVANT INFORMATIONS lspec . 28 - page 4 

300 1 
/,, 

362 /~ 

1 S0i~cir.1en 23 
I 

__ ._ _________ _ 

I 
200 ~ 

100 

0 
0 
.---< 

I 
- · 0 -::,- 1-:::i 

.J....J 

I ~ 
:- ~ : -----------------""-•~c;c;.;:-:,::-.. _.,,_,\, 

I ~· ·---·--~--~C_y_c_le_s_ - .___ __ ,, _______ , __ _ 
-X- 1C 5 0 1 2 3 4 5 6 7 8 

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

-

HSSR based on extrapolation through points on 
a di stance of 0,4 T and s0 

HSSR ca l cul ated acco rdi ng to the agreement 
made in \-forking gro up III: 558 
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OFFSHORE TUBULAR JOINT 
TEST DATA S EET ECSC Pg. F7 

-
Type X - joint 

Loading Axial 

Laboratory OUT - St evinl ab . 

Specimen nr. 29 

E 
outside wa ll 

>- E 
diameter thickness 

0: -~ D 457 .2 T 16 
I- V, 

wai 
~.2 d1 457.2 t 1 16 
0 ~ ~1 d2 t2 

SKETCH 
· geomet ry , dimensions, loads 

boundary condit ions 

Top 1 

2280 

Top 2 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER (chord) 

Grade : X 52 STD: API - 5 LX 
BAS E 

C% Si % Mn% S% P% Al% M ETAL 

0.25 0. 37 1.14 0.028 0 .015 -

Welding process : MMA~/ . Current : AC 
WELDIN G Fi ller materials : -~- AWS - : E 7016 

Electrodediameter (mm) : 2.5 TO 4 

WELD C % Si% Mn% S% 
METAL 

DEPOSIT 

TENS! LE PROP ERTi ES Base meta l 

Yield strengt h ay (N/mm2) 394 

Tensi le st rengt h a u (N/mm 1
) 603 

P% 

WELDING PROCEDURE 
Position 5G 

Nr of runs 8 

Energy (kj / m) 

preheat . temp. (° C) 

postheat. temp. {° C) 

65 

none 

POST WELDING TREATMENT 

Heat Wiatr.ioRt t i9 or f,i! lacr.io1 ilrecciR9 

Ni% 

i.hegt pilo □ i R9 9riRilii;i9 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING l spec . 29 - page 2 

Nu mber of cycles before measurements : 20 . 000 cycles 

Fmin(kN) F max (kN) Rs T (°C) Frequencies (Hz) Ext r arol . Ho t Spot Stra inrange 

- 440 440 - 1 2 , 56 7 ( see page 4 ) 

1000 
106 6.e 

' C 

brace nr 2 ~ J 

0 90 I ~I 
Z I 

X 

:tl ~ 90 
Hot ~ I ' ,<'.1,11~ 

-

500 

" 

~ LINE 2 

500 106 6.e 

0 

~00 , 

,, ~LI NE 4 

X 

" 

. ' -

" 

;c C 

: 

" 

" 

" 

20 40 

20 40 

"-.' </ 
,, 

" 
, ..... . 

" 

d 

60 mm 

d : actua l position of th e strain 
gages as mesured from t he 
weld toe in mm 

6. e Emax em in e (6. F) 

0 • 
Top 1 ii3ottom 2 

d 

60 mm 

The ca l cu l at i on has been base d on t he average SNCF's of t he ident i ca l s pec imens. 
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MEASUREMENTS DURING FATIGUE TESTING j s pec. 29 - page 3 

FATIGUE TESTING CONDITIONS: in air/ii;i 1;0.i 1,ec.itor ~ /without protection. 

FA ILURE 6€ + 15 % Visua l crack Through End of the test Stat ic residua l 
CRITER ION 05 mm crack ( 1) strength (kN ) 

Number 
1.1 * 10

6 1.5 -X- 106 1. 8 -X- 106 2.2 -X- 106 
of cycles 

(l)A 

8 

complete fa il ure 

actuator displacement = ... 

106 6€ 
1 000 · ,, 

500 

100 
LIN E 4 

cyc les 

1 

''.,, ,,/ · 
,oo -_ -. ---. ~. . 

Bottom 1 ,, 

mm 

0.5 

.. h-:::r::•. 
: : :_ ' .... \_ ·. ; i· -

.-· I 

C 

D 

secondary cracki ng tota l length = . .. mm 

other reason: Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

2 

CRACK EVOL UT ION 

_ 110 

2.5 

---· ___ __ _. 

- .:..._-f -
,0 "' 

-X- 10 
cycl es 

cycles 

2 

:£ottom 2 

Scale: number of cycles x mm- 1 =100.000 ' 
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OTHER RELEVANT INFORMATIONS ISpec . 29 - page 4 

~ , 
~ 

II SSR based on e>:t i·a. 11o l at"io 11 t hro ugh po·i nts 0 17 

a di stance of 0,4 T and s0 

HSSR ca l cul ated accordi ng to t he agreeme nt 
made i n \iorki ng 0ro up III: 378 
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OFFSHORE TUBULAR JOINT 
TES DATA SHEET ECSC Pg. F7 

Type X - joint SKETCH 
geometry, dimensions, loads 

boundary conditions 
Load ing Axial 

Laboratory OUT - Stevinlab . 

Spec im en nr. 30 

E outside wall 

>E diameter th ickness 

a: -~ D 457.2 _ T 16 
I- (/) 
LU QJ 

8.8 ~-2 d1 457.2 t1 
0~ 

d2 t2 ~1 
Post weld stress relief H.T. 

ACTUAL PROPERTIES OF CRACKED MEMBER 

BASE 
M ETAL 

WELD ING 

Grade : X 60 

C% Si % Mn% S % P% 

0 .14 0 .30 1. 29 0 .014 0 .020 

Welding process : MMAW , Current : AC 
Fi ller materials : -~- AWS - .: [ 7016 
Electrode d iameter (m m) : 2 .5 to 4 

STD : API - 5 LX 

Al% 

0 .041 

2280 

~ 
No 

Top 1 

Top 2 

bra ce ( inside) 

Top 2 WEL DIN G PROC ED UR E 
I-
~ 31 40 
> -~------ ----a: -
1-1-~-

~~ w I 0 (/) :;:: 
UJ I- V) 

<.!JO< 
oI .. 
~wO 
UJ I 1-
c:::i I- C/) 

0 1l 
...J ·-
UJ a. 
s ~ 

WELD 
METAL 

DEPOSIT 

C% Si % 

TENSIL E PROPERTI ES 

Yie ld strength ay (N/mm 2) 

Tensil e st rengt h au (N/mm 2 ) 

Mn% 

- I N, 

S% P% 

Base metal 

482 

580 

Posit ion 

Nr of runs 

Energy (kj/m ) 

preheat. temp. (° C) 

postheat. temp . (° C) 

5G 

5 

65 

non e 

POST WELD IN G TREATMENT 

Ni% 

weld metal Other 
properties 
see page 4 

I 
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MEASUREMENTS BEFORE FATIGUE TESTING lspec . 30 - page 2 

Number of cyc les before measurements :Z0. 000 

Fm in(kN) F max (kN) Rs T (°C ) Frequencies (H z) 

- 440 440 - 1 2 

1000 1 o~. 61: 
" " '" " ,,--1 , ,. ..,... , , r,-r n 

-

l,_P 

500 .,, 

" 

" 

~ ... LINE 2 : 

20 40 

200 

0 

- 200 

20 40 
X 

cycles 

I Extra po l . Hot Spot Strainra nqe X 

I 

"TT rrn " 

" 
" 

913 (see page 4) 

brace nr 2 I ~ 

0 90 I ~ ~, 
Z I 

90 iJ ½ 
Hot ~ I ' ,\(,t,~ 

- </ 
c · 

60 mm 

d : actua l position of the stra in 
gages as mesured from the 
we ld toe in mm 

0 

Top 1 

60 mm 

Th e ca l cul at ion has bee n based on t he average SNC F•s of t he ident i ca l specimens. 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING jspec. 30 - page 3 

FAT IGUE TESTING CONDI T IONS: in air/ in eeo ··•,·our -~without protection. 

FA ILUR E 6c - 15 % 
CR ITERION 

Number 
of cycles -

comp lete fa ilure (1lA 

B actuator disp lacement = ... 

106 
8.E 

1 000 

mm 

Visual crack Through End of the test 
~ 30 mm crack ( 1 ) 

C 

D 

- 1. 0 -X- 10 6 1.2 -X 106 

secondary cracking total length= ... mm 

other reaso n: Reduction of stiffness 

Static residual 
strength (kN) 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABL E 

500 

~ ~ 
100~ j 

No strain gauges at the cracked 
side of the test specimen ( Top 2) 

§ LINE 2 

cycles 

Top 1 

. ,. , 
\ 

I 

I 
Bottom 1 .; ' 

CRACK EVOLUTION 

.,-

IO \ 

cra'Ck 

'\ .. · 
''\.' ' 

~ ~ 

Sca le : number of cyc les X mm- 1 = lDO. cJoo o 

cycles 

2 

_,., 

- ., 

... 

Bottom 2 
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OTHER RELEVANT INFORMATIONS 

a, 
!! u a., 

0 u 
L.. I 0 
.Q 

\ 
L.. 

.Q - \ 0 - C\I 

(lJ \ 0 a., 
v \ (lJ C 

l.fJ \ v __J - I l/1 ::, / C 
0 / 
/ 

/ 
/ 

/ 
. C"'.) C'l,I ,- 0 

_ SNCF /2 
~ Crackgrowth :: 

direction 3 

SNCF 

N 2.0 
Qj 
C 

ISpec . 30 - page 4 

Fig . 1 Straindistribution in X - joints with B=l and T= o~ss 

Explanation HSSR page 2 : 

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

a 
C 

' C 
0 
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OFFSHORE T BULAR JOINT 
TEST A A SHEET ECSC Pg. F7 

Type X - joint 
SKETCH 

geometry, dimensions, loads 
boundary condit ions 

Load ing Axi al (random) 

Laboratory OUT - Stevinlab . 

Spec imen nr . 31 ' 

E 
outside wa ll 

>- E 
diameter th ickness 

cc-~ D 457 .2 T 16 
I- (/') 
LU <ll 

457 .2 8.8 ~~ d1 t 1 
0 ~ 

d2 t2 ~1 
Post we ld stress re lief H.T. ~ 

No 

ACTUAL PROPERTIES OF CRACKED MEMBER brace (i nsi de) 

Grade : X 60 STD : AP I - 5 LX 
BASE 

C% Si % Mn % S% P% Al% M ETAL -0 .14 0 . 30 1.29 0 .014 0 .020 0 .041 

Welding process : MMAW , Current : AC 
WELDING Filler materials : --+5e-- AWS -: E 70.1 6 

Elect rode diameter (m m ) : 2. 5 to 4 

I-

L:: r ~31 
LU O> 
2 CL W 
QCf.l .._-. 
LU I- ~ , --~--------~ ~ 
(.!) 0 c:( 

:r: .. ' 
~LUO / LU I 1-
a:l I- U'.l ' 

45 

0 1l 
...J ·-
LU ci 
s ~ 

I 

WELD C% Si % Mn% S% 
METAL 

DEPOSIT 

TENSILE PROP ERTI ES Base meta l 

Yield strength ay (N/mm 2
) 482 

Tensil e strength au (N/mml ) 580 

P% 

WELD IN G PR OCED URE 
Posit ion 5G 

Nr of ru ns 5 

Energy (kj/m) 

preheat. temp. (° C) 

postheat. temp. (° C) 

65 

none 

POST WELD IN G TREATMENT 

1 le8t treBtl'l'H!l"lt t ig or ~l8sft'lo dn.!sBil'lg 

Ni % 

weld meta l Other 
properties 
see page 4 
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MEASUREMENTS BEFORE FATIGUE TESTING Spee . 31 - page 2 

Number of cyc les before measurements : 20. 000 

Fm in(kN) F max(kN) 

- 270 270 

1000 
10~ .6c 

500 

'-.100 

__ ,_:~ L IN E 2 

106 6c 
1 000 

500 

. ...,; I ~ 

Rs 

-1 

·'- =-==re::· . - .,.~IT,•--- ·-........ 1,- ... ....__ ', 

;LINE 4 

T (°C) 

20 

20 

Frequenci es (H z) 

2 

I ~rr• 

40 

40 

cyc les 

Extrapol. Hot Spot Strai nrange * 

(see page 4) 

brace nr 2 ~~ \ 

a 90 I ~I 
Z I 

_ -i~ij / /4 90 
. 7-J_/ 

Hot ~ /(!\!$ 
• </ 

60 .mm 

d : actua l position of the strain 
gages as mesured from the 
we ld toe in mm 

00 

Top 2 

60 mm 

d 

d 

The calculation ha s been bas ed on the average SNCF's of the identical specimens . 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 31 - page 3 

FATIGU E TEST ING CONDITIONS: in air/in ssa •,a,•atsr -w#R/without protection. 

FA ILUR E tie - 15 % 
CRITERION 

Number 
3.2 * 10

6 
of cycles 

(l)A 

B 

comp lete failure 

actuator displacement= ... 

106 tie 
1 000 '' " 

500 

100 

I, LINE 2 

0 

_n1 = 0 cycles 

TOP 1 

2 

Visua l crack Through End of the test Stat ic residual 
~ 30 mm crack ( 1) strength (kN) 

3.0 * 10
6 

6.5 * 10
6 

8.4 * 10
6 

mm 

,n 

C 

D 

secondary cracking tota l length= ... mm 

other reason :Reduction of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

4 6 

CRACK EVOLUTION 

tr"' * 10
6 

cycles 

:tt 

cycles 

TOP 2 

,......... ,10 

,/ 
·0·<-:.'·'· 

. •, 

' .· 

.. 
Bottom 1 ,. ,. ' 

Sca le : number of cyc les x mm·1 =500. o'bo 0 
' " 

,,/ .. 

Bottom 2 
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O HER RELEVANT INFORMATIONS Spee. 31 - pa ge 4 

I 'Ji 
T 

O• 
l) (1J 

0 u 

SNC F 

t.. I 0 
..0 I 

t.. N 
..0 - \ 

Q) 

0 N C 

OJ \ 0 OJ '.:J 
v \ (l) C 

lfl \ v _J - I l/l 
:::, / ' C 

0 / 

/ 
/· 

/ 
/ 

.('"') N 'r' 0 

_ SNCF /2 
Crackgrowth :; 
direct ion 3 

Fig . 1 Straindistri bu t ion of X - join ts with S=l an·d--r; 0.55 

The fati gu e test ing was ca rri ed out under random loading ~ 

Crest fa ct or = 4.35 
The ra ndom s i gnal had a Ga ussia n probabi l ity de nsity f unct i on 

and t he di stribu t ion f un cti on of t he ampl i t udes was a Ra l ei gh 

distri bu t i on. 
The stra in measurements were ca r ried out under constand ampl itude 

loadi ng with about t he same RMS value . 

brace loadin g cross section 

RMS [kN] l oad ra nge [kN] area [mm2] E: SNCF E: ho t spot nom. 
Fatig ue test 184.07 12396. 47 200 2.7 540 

Strain mea suremen t s 190 .8 540 12396. 4 7 207 2.7 559 

Ex pl anation HSS R page 2 : 
Th e HSS R whi ch i s given in t he tabl e , has been based on t he SNCF at t he 

outside of t he brace on line 5 , as shown in fig . 1 
C0 ,.. 
X; 
C 
a: 

" . 
D 

u 
Q 

t 
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OFFS RE TUB LAR JOINT 
TES DATA SHEET ECSC Pg. F7 

Type X - joint SKETCH 
geometry, dimensions, loads 

boundary conditions 
Loading Axial (random) 

Laboratory OUT - Stevinlab. 
Top 1 

Specimen nr. 32 

E 
outside wall 

>- E 
diameter th ickness 

0: -~ D 457.2 T 16 
2280 

I- V) 

UJ (l) 

~~ dl 457.2 t1 8.8 
0~ 

Top 2 

~1 d2 t2 

Post weld stress relief H.T. ■¥es::: 

No 

ACTUAL PROPERTIES OF CRACKED MEMBER brace (inside) 

Grade : X 60 
BASE 

C% Si % Mn% S% P% M ETAL 
~ 

0 .14 0. 30 1. 29 0 .014 0 .020 

Welding process : MMAl~ , Current : AC 
WELDING Fi ller materials: -~- AWS - : E 7016 

Electrodediameter (mm) : 2. 5 to 4 

STD : API - 5 LX 

Al % 

0.041 

WEL DING PROCEDURE 

35 36 
Posit ion 

Nr of runs 

5G 

r--.. I 

r---..:.c:::~-;.-:.-:.=::=======~::::::-:::-:::±--I Energy ( kj/m ) 
preheat. temp. {° C) 65 

WELD C% Si % Mn% ' 
METAL 

DEPOSIT 

TENSILE PROPERTIES 

Yield strength ay (N/mm2) 

Tens il e strength au (N/mm 2 ) 

S% P% 

Base metal 

482 

580 

postheat. temp. (° C) none 

POST WELD IN G TREATMENT 

1 loet tPostFIPilo111t 1!i!! or l) ioo~o sro88iliil~ 

Ni% 

we ld meta l Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee. 32 - page 2 

Number of cyc les before measurements : 6000 

Fmin( kN ) 

- 340 

1106 6€ 
1000 . · · 

...__ 

500 

' ' 

' ' 

LIN E 2 

106 6€ 
'" It t 

200 

0 

- 200 

F max (kN ) Rs T (° C) 

340 - 1 

' -~--- --
- r- ·-

20 

20 

cyc les 

Frequencies (Hz) Extrapo l . Hot Spot Strai nra nge ,< 

2 

r ,rrr T1 1r , .....,.... 

40 

40 

(see page 4) 

brace nr 2. ~~ \ 

e 90 I ~I 
Z I 

jL ½=90 
Hot ~ I '-Z ,\(t1;$ 

60 

- <f 

r 
:ri 

mm 

d : ac t ua l position of the st ra in 
gages as m esured from th e 
we ld toe in mm 

Top 1 Bottom 2 

60 mm 

The ca l cu l ation has been based on t he average SNCF•s of t he ide ntical specimens. 

d 

d 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 32 - page 3 

FAT IGUE TEST IN G CONDITIONS: in air/ir;i sos wslior - ~ /withou t protection. 

FA ! LURE 6€ - 15 % 
CR ITERION 

Number 
1. 7 * 10

6 
of cycles 

( 1 I A complete fa ilure 

B act uator d isp lacement = ... 

106 6€ 
1 000 , .. 

500 

100 
LINE 2 

0 

Top 1 

\ 

cyc les 

Bottom 1 ,, 

1 

. ....- I 

Visual crack Through End of the test Static residual 
2o · mm crack ( 1 ) strength (kN) 

1.8 -X- 106 
2.0 * 10

6 
4.0 * 10

6 

mm 

i \ 

C 

D 

secondary cracking tota l length = .. . mm 

other reaso n: Reduction of st iffness 

2 

HOT SPOT STRAIN GAGES EVOLUT ION 
or ANY OTH ER AVAILABLE 

3 * 106 
cycles 

CRACK EVOLUTION 

cyc les 

Top 2 

~ 80 kl -· . 

2--j_ . . \ \ . /, 
~~··., 

,, ,, 
~ ~ Bottom 2 
Sca le : number of cyc les x mm-1 =200. o'oo ' 
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OTHER RELEVANT INFORMATIONS Spee. 32 - page 4 

)! 
T 

O• 
u a, 
0 u 

SNCF 

I... I 0 
.0 

\ 
I... 
.0 - \ 0 ('\J 

a, \ 0 a, 
"'O \ OJ C 
·- \ v _J 1./1 

I l/l ::, / C 
0 / 
/ 

/ 
/ 

/ 
M N ,- 0 

_ SNCF /2 
Crac kg rowth ai 

~ . . 3 
d1rect1on 

Fig . 1 Straindistribution of X - joints with S=l and T=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 

di s tribution . 

Fatigue te st 

'The s train measurements were carried out under constand amplitude 

loading with about the same .RMS value. 

brace loading cross section 

RMS [kN] load range [kN] 2 SNC F area [mm ] Enom . 
233 . 34 12396. 47 254 2. 7 

Strain meas urements 240 .4 680 12396 .47 26 1. 2 2.7 

Exo l anati on HSS R paqe 2 

Eho t spot 
686 

705 

The HSSR whi ch i s given in t he table , ha s been ba sed on t he SNCF at t he 
outs ide of t he brace on line 5 , -as shown in fig . . 1 
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OFFSHORE TUBULAR JOINT 
TEST DATA SHEET ECSC Pg. F7 

Type X - joint 

Load ing Axial 

Laboratory OUT - Stevinlab. 

Specimen nr. 33 

E 
outside wall 

>- E 
d iameter thickness 

0: ·= D 457.2 T 16 
I- V) 

LU (1) 

~~ d1 457.2 t1 8.8 
0~ 

~1 d2 t2 

SKETCH 
geometry, dimensions, loads 

boundary cond it ions 

Top 1 

2280 

Top 2 

Post weld stress re lief H .T . ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER brace ( inside ) 

-

Grade : X 60 STD: API - 5 LX 
BASE 

C% Si % Mn% S% P% Al% METAL -
0 .14 0 .30 1,29 0 .014 0 .020 0.04 1 

Welding process : MMAW , Current : AC 
WELD ING Filler mater ials : --,.6,0,- AWS - : -E 7016 

Electrode d iameter (m m) : 2.5 TO 4 

WELD C% Si% Mn% S% 
M ETAL 

DEPOSIT 

TENSIL E PROPERTI ES Base metal 

Yield strength ay (N/mm 2
) 482 

Tensil e strengt~ au (N/mm 2
) 580 

P% 

WELD ING PROCEDURE 
Posit ion SG 

Nr of ru ns 5 

Energy (kj/m ) 

preheat. temp. (° C) 65 

postheat. temp. (° C) non e 

POST WELD IN G TREATMENT 

l■loot trootFROAt t i!j sr ploeFRB eroeeiA!! 

Ni% 

weld metal Other 
properties 
see page 4 

I 
I 



5-152 

MEASUREMENTS BEFORE FATIGUE TESTING Spee. 33 - page 2 

Number of cyc les before measurements: 5000 

Fmin(kN) F max (kN ) Rs T (°C) 

- 377 377 - 1 

500 

~ LI NE2 
20 

106 6€ 
,, ' ''" 

0 

- 200 
I"'\ 

20 

Frequencies (H z) 

2 

40 

40 

cyc les 

Extrapol. Ho t Spot Strai nrange~ 

783 (see page 4) 

· , -- - brace nr 2 ~~ \ 

0 90 I :I 
-~,.,_.!i J /4 90 

Hot ~~,✓/(IV~ 
- <1 

60 mm 

d : actua l position of t he strain 
gages as m esured from the 
we ld toe in mm 

o □ 

Top 2 

60 mm 

The calculation has been based on t he average SNCF,s of the iden tica l speci men s. 

d 

d 
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MEASUREMENTS DURING ·FATIGUE TESTING Spee . 33 - page 3 

FATIGUE TESTING CONDITIONS: in air/i f'! eeo we~0r - ,w+4A/without protection. 

FA ILUR E 6c - 15 % 
CRITER ION 

Number 
1. 4 -X- 106 

of cycles 

(1) A complete fa ilure 

B : actuator displacement = ... 

106 6c 
1 000 " , 

500 

100 
LINE 2 . 

. 6 
n1 = 1 ~10 cycles · 

Top 1 

.. -

Bottom 1 " 

Visual crack Through End of the test Stat ic residual 
40 mm crack { 1 ) strength (kN) 

1. 4 -X- 106 2 .4 -X- 106 2.9 -X- 106 

C secondary cracking total length = .. . mm 

mm D other reason: Reduction of stiffness 

1 

HOT SPOT STRAIN GAGES EVOLUT ION 
or ANY OTH ER AVAILABL E 

2 3 -X- 10 
cycles 

CRACK EVOLUTION 
6 n2 = 1-X- 10 cycles 

Top 2 

.. -

,. 
~ ,. 

" Scale : number of cycl es x mm·1 =- 190 . dbo • 
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OTHER RELEVANT INFORMATIONS Spee. 33 - page 4 

QI Ii u 
0 
L. I .0 I - \ 0 

a, \ 
-0 \ 
·- \ lfl - I 
:::, I 0 / 
/ 

/ 
/ 

/ 

a, 
u 
0 
L. 
.0 

- ('I.I 

0 a., 
a., C 
-0 _j 

Vl 
C 

SNCF 

N 2.0 
Q.) 
C 

:..:J 

M N r a 
_S NCF /2 

Crackgrowth -
-1\ direction 

Fig. 1 Straindistribution of X - joints with 6=1 and T=0.55 

300 

I 
200 ~ 

0 
0 
.--< 

X 

.µ 
C 

__ S~ecimen_33 __ 

100 
CU ____________ _..,: 

c 
CU 
u 
"' ,-
0... 
(/) .,.... 
-0 

338 ~; 

Cycles 0 ___ __._ __ _.___-----<. __ __,_ __ __,_ _ __,_J__ _ _.J __ _,, 

0 1 2 3 4 -· -X- 106 

· 1Fig . 2 Evolution of the node elongation per cycle during the test 

Explanation IISSR pe.ge 2 

The HSSR which i s given on page 2 , has been based on t he SNCF at the 
outside of the brace on line 5 , as shown in fig. 1 . 
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FFSHORE TUBULAR JOINT 
EST DATA SHEET ECSC Pg. F7 

Type X - joint 

Loading Axial 

Laboratory TNO - IBBC 

Specimen nr. 34 

E outside 

>E diameter 

a:-~ D 914.4 T 
r"' UJ <l) 

457 .2 :E~ d1 t1 
0~ 

~1 d2 t2 

--

wall 
thickness 

32 

16 

SKETCH 

I. 

geometry, dimensions, loads 
boundary cond itions 

rt:r 
4570 

Post weld stress re lief H.T. ¥M
No 

.I 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 
BASE 

C% Si% Mn% S% P% METAL -
0 .15 0 .38 1,29 0 .010 0 .011 

Welding process : MMAW , Current : AC 
WELDING Filler mater ials : --tSe-- AWS - ........ 

Electrode diameter (mm) : 2.5 - 4 

r I -~ --
<( 

> ...... a: ...... r I- ,...... 
Ll.J O > 

I ~ 0... w 
0 (/) ::E 

I UJ r V1 
(!) 0 "'1:: <::t 
0I .. I 

LO 
N N 

<( Ll.J 0 M 

UJ I r I cc I- (/) ' 
0 ] ~ ...J 
Ll.J Cl. 

~ 3: 
Cl. 
ro 11 

---

WELD C% Si % Mn% S--% P% 
METAL 

DEPOSIT 

TENSILE PROPERTIES Base metal 

Yield strength ay (N/mm 2 ) 366 

Tens il e strength au (N/mml ) 532 

STD : API - 5LX 

Al% 

0 .027 -

E 7016 

WELDING PROCED URE 
Posit ion 5G 

Nr of runs 6 

Energy (kj / m) 

preheat. temp. (° C) 100 

postheat. temp. (° C) none 

POST WELD IN G TREATMENT 

I l8et tF88tFA8At tig OF J3l8BFAO dFOSSiAg 

l,F!oot ~iiiiA in9 9Findin9 

Ni% 

weld metal Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING 

Number of cyc les before measurements: 15 cyc les 

Spee. 34 - page 2 

Fm in(kN) Fmax (kN) Rs T (°C) Frequencies (H z) Extrapol. Ho t Spot Strainrange * 
0 160 0 6 

1000 106 6€, 

500 

~ .LIN E2 

106 6€ 
1 000 

'' 

500 

" 
" 

" '" 
" 

" 
: 

" 

~ 
"' 

~LI NE 4 

20 40 

* 

323 

brace nr .... ~ \ 

e 90 I ~I 
z , 

:tl 0, 90 

Hot ~I' ,~ l,t,,c
"-,,· <l 

d : actua l posit io n of t he st ra in 
gages as mesured from the 
we ld toe in mm 

6€ Emax Emin E (6F ) 

d 

06◊ 1 CJ "v .i;t 2 To 

••• 1 • ■ 'Y.¥, 2 Bo 

d 

60 mm 

The calculation has been based on the average SNCF's of the identical speci mens 

p 

tto 
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MEASUREMENTS DURING FATIGUE TESTING Spee. 34 - page 3 

FATIGUE TESTING CONDITIONS : in air.1io sea wo1+i.r - ~wit hout protection. 

FA I LUR E 6€ - 15 % 
CR ITER ION 

Number 
3.8 * 10

6 
of cycles 

(1) A complete fa ilu re 

B : act uator di splacement = ... mm 

300 

0 

- 100 
5.0 

n1 = 0 cyc les 

Top 1 

Bottom 1 

Visual crack Through End of the test Stat ic res idual 
~ 30 mm crack ( 1 ) strength (kN) 

4.0 -X- 106 1.2 -X- 107 1.4 -X- 10 7 

C : secondary cracking tota l length = ... mm 

D other reason : .. . Reduct; on of stiffness 

HOT SPOT STRAIN GAGES EVOLUTION 
or ANY OTHER AVAILABLE 

10.0 

CRACK EVO LUT ION 

» » 

Sca le : number of cyc les x mm· 1 = J.000'.000 ·• 

15 .0 * 106 
cycl es 

cycles 
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OTHER RELEVANT INFORMATIONS I Spee. 34 - page 4 

(I) ,... 
ll 
0 
"! 

~ 
a 

Q. 

(f, 
Q. 

u 

i 
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OFFSHORE TUBULAR JOINT 
TEST ATA S EET ECSC Pg. F_7 

Type X - joint 

Loading Axi al 

Laboratory TNO - IBBC 

Spec imen nr. 35 

E 
outside 

>E diameter 

a:-~ D 914.4 T 
I- V) w ClJ 

~ ..2 dl 457 .2 t1 
0~ ~1 d2 t2 

wa ll 
t hickness 

32 

16 

SKETCH 
geometry, dimensions, loads 

boundary conditions 

rtn 
4570 

Post weld stress relief H.T. ~ 
No 

ACTUAL PROPERTIES OF CRACKED MEMBER 

Grade : X 52 STD : API - 5LX 
BASE 

C% Si% Mn% S% P% Al% METAL 

0 .15 0 .38 1.29 O .010 0 .011 0 .027 

Welding process : MMAW , Current : AC 
WELD ING Filler mater ials : --+6-9-- AWS - ........ E 7016 

Electrode diameter (mm) : 2.5 - 4 

WELD ING PROCEDUR E 
I- --· Posit ion bG 
<t: 
> ...... Nr of runs a: ...... 6 
I- I- ...... 
wo > Energy (kj/m) ~ c.. w • 
0 U) ::E I 
w I- (/') I preheat. temp. (° C) 100 (!JQc:t: L(') 

o:i:: .. I <.O L() 

N ..... 
-:i::wO I M postheat . temp. (° C) none 
w :c I- I co I- Cl) 

I POST WELD ING TREATMENT 
0 ] -
_J _Qt-' w c. 

l-l@@t tF88tFl181"1t tig er 13 l89Ff'l8 dr@!l!lir1g 5 
c. 
<t1 

e~u• fiililiilililil!l gril"lt:lil"lg 

WELD C% Si % Mn% S% P% Ni% 
METAL 

DEPOSIT 

.I 

TENSILE PROPERTIES 

Yield strength ay (N/mm 2
) 

Tens ile strength au ( N/mm~ ) 

Base metal 

366 

532 

weld metal Other 
properties 
see page 4 
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EASUREMENTS BEFORE FATIGUE TESTING Spee . 35 - page 2 

Number of cycles before measurements : 80 cyc les 

Fm in (kN ) F max (kN ) Rs T (°C) Frequenc ies (Hz) Extrapol. Hot Spot Strainrange * 
0 400 0 3 817 

1000 
106 6€ 

" brace nr .... ~ ! 
0 90 I ~I 

Z I 

~l ~ 90 
Hot ~ T'' ,<'.1,1;~ 

----.:..._ <f 
,. . 

500 

~ LIN E 2 
.. 

d 

20 40 60 mm 

106 6 € ,,,.. 
IT" 1 000 d : actua l posit ion of th e st ra in 

ga ges as mesured from t he 
we ld toe in mm 

6€ Emax Emin € (6F ) 

0.6◊ 1 I □ 'v )1,-. 2 T ..... 1 ••-¥- 2 B 

500 

. . .. .. 
. ' 

: "' ... 

'. 
'. 

" 

op 

otto 

" LI NE 4 d 

20 40 60 mm 

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


