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» This step-by-step tutorial demonstrates how to implement the fatigue check according to DNV RP-C203 Fatigue (2016) in SDC Verifier.
« DNV RP-C203 Fatigue (2024) detailed review;

* Weld Finder Tool overview;

» Configuring Fatigue parameters in line with the Component specifications;

« Setting up Fatigue Groups;

» Applying the correct SN curve settings;

» Fatigue tables and Criteria plots;

* Report preparation and results
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Weld Finder §DC Iz

RIFIER

G Views (1)
* BH Model

In the Model tree => Recognition, In SDC Verifier the Weld Finder tool recognizes welds 4 E“ff?{':;'f“d

n S CEIU IR UE T C L automatically and converts stresses from local 7 Beam Member Finder
element direction into weld direction, which helps to ' Beam Sections Finder
_a Press Find

El Panel Finder

set classification in different weld stress directions. I
;Ennn

4 [ Jobs (1)
—
Welds Finder - ] ®
[m] 4
Welds | Weld Strength Settings | Hot Spot Stress |
: - S =
Tensile Strength (Min) [Pa] Yield Stress (Min) [Pa] s Symmetric  Is Curved  Nodes Elements ~ Weld Parts
om0 pre—- o B
2 Weld2[5.280;1.1] 360000000 240000000 Yes Ne 12 EE] 2 . .
3 Weld3[154 55111 360000000 240000000 Ves No 2 3 3 E Add, Ed’t, Comb,ne Gnd Remove Welds
4 Weld 4 [5.28; 5.51; 1.1] 360000000 240000000 Yes No 12 33 3
5 Weld 5 [4.67; 2.75; 0.95] 360000000 240000000 Yes No 7 24 4 D
[ Weld 6 [5.84; 2.75; 0.95] 360000000 240000000 Yes No 7 24 4
7 Weld 7[1.43; 0.21; 1.1] 360000000 240000000 Yes No 23 88 4
8 Weld 8 [1.65;0.22; 1.1] 360000000 240000000 Yes No 23 88 4
9 Weld 9[5.17; 0.43; 1.26] 360000000 240000000 Yes No 14 39 3
10 Weld 10 [5.39; 0.43; 1.26] 360000000 240000000 Ves No 14 38 3 M W l d O d 3 3 t t h
11 Weld 11 [1.65; 0.43; 1.26] 360000000 240000000 Yes No 14 39 3 Ove e s‘ r er ]S ] m por an W en
12 Weld 12 [1.43: 0.43; 1.26] 360000000 240000000 Yes No 14 39 3 l t b l t 2 W ld
13 Weld 13 [1.65; 0.36; 1.32] 360000000 240000000 No No 9 32 4 One e emen e Ongs O e s
14 Weld 14 [143;5.3; 1.1] 360000000 240000000 Yes No 23 83 4
15 Weld 15 [1.65; 5.28; 1.1] 360000000 240000000 Yes No 23 88 4
16 Weld 16 [1.65; 5.08; 1.26] 360000000 240000000 Yes No 14 39 3
17 Weld 17 [1.43; 5.08; 1.26] 360000000 240000000 Yes No 14 39 3
18 Weld 18 [1.65:5.14 1.32] 360000000 240000000 No No 9 32 4 P 1 l t d W ld
19 Weld 19 [5.17; 0.22; 1.1] 360000000 240000000 Yes No 23 k2 4 rev’ew Se ec e e S
20 Weld 20 [5.39: 0.21; 1.1] 360000000 240000000 Yes No 23 88 4
21 Weld 21 [5.17: 036 1.32] 260000000 240000000 No No 9 2 4 A
22 Weld 22 [5.17: 5.08; 1.26] 360000000 240000000 Yes No 14 39 3
23 Weld 23 [5.39; 5.08; 1.26] 360000000 240000000 Yes No 14 39 3
24 Weld 24 [5.17: 5.29; 1.1] 360000000 240000000 Yes No 23 88 4
25 Weld 25[539;5.3; 1.1] 360000000 240000000 Yes No 23 E 4
26 Weld 26 [5.17: 5.14; 1.32] 360000000 240000000 No No 9 32 4
27 Weld 27 [5.28; 0.44; 1.26] 360000000 240000000 Yes No 12 33 3 .
2 0 o000 2soo0en W he o w s Plot of selected Welds in colors
29 3] 360000000 240000000 Yes No 21 60 3 o @ .
Set Parameter | [ Check on Weld Design | and Wi th labels Of IDS
settings o ][ cone
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Weld Finder. Additional Information §DC Iz

RIFIER

After the recognition is finished, all welds are checked on the design. If all weld parts of single weld are welded or all weld
parts are not-welded, they will be included to the list of welds that are recommended to be checked manually:

Note: If a weld consists of only 2 parts (e.g. Angle-weld), all parts
—e Press Close will be set as welded but weld will not be included to the list;

Check weld design is essential for Weld Strength checks. As this
tutorial is devoted to Fatigue, the window is to be closed.

Check weld design — O *
Unable to recognize weld parameters automatically. Welds that match one of the following
criteria are displayed:
#  Type Description lesue
1 Waming | All weld parts in @ weld are welded Continuous parts in real model will be treated as welded
2 Waming | Different weld part lengths in & weld Different area of the weld that will lead to stress vanation
3 Emor Length of any weld part of a weld is zero | Possible mesh disconnectivity. Weld areais 0
D Title Modes Elements  Length Criterion Welded Mon-Welded #
1 Weld 1[1.54: 0; 1.1] 2 13 0.22 1 k] ]
2 Weld 2[5.28; 0: 1.1] 12 33 0.22 1 3 [1]
3 Weld 3[1.54; 5.51; 1.1] 12 33 0.22 1 3 0
4 Weld 4 [6.28: 5.51; 1.1] 12 33 022 1 3 [1]
130 Weld 130 [5.84; 489 1.1] M 59 1.369595 |1 3 [1]
133 Weld 133 [5.84: 061; 1.1] M 99 1.369995 |1 3 [1]
134 Weld 134 [467:4.88: 1.1] 32 593 1.369597 |1 3 1]
137 Weld 137 [4.67. 0.63; 1.1] 32 593 1.369997 |1 3 0
139 Weld 133 [5.23;1.37, 1.1] 27 78 1.168006 |1 3 0 .
142 Weld 142 [1.75: 1.37: 1.1] 25 72 1163001 |1 3 0 Some Welds with all welded
145 Weld 145 [1.54; 0.43; 1.1] 12 33 022 1 3 [1] . .
7 wedmiiesotsial (19 s oz 1 30 parts were found; this message
158 Weld 158 [1.17:0.61; 1.1] M 59 1.369595 |1 3 1] Should be Closed
161 Weld 161 [1.17. 4.85; 1.1] H Er] 1.369595 |1 3 0
165 Weld 165 [5.28; 0.43; 1.1] 12 33 0.22 1 3 0 E‘
168 Weld 168 [1.54; 5.08; 1.1] 12 33 022 1 3 [1] 3 —
177 Weld 177[1.65: 5.33: 1.42] 15 26 0363202 1 3 0 y el
Set welded parts by elements | |Sdnonﬂddedpa‘tsbyelaneds |
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Weld Finder Plotting Functions §DC

RIFIER

To plot all welds, in Welds Finder
select them by combining Ctrl + A

nnnnnnnn

Press| *| and select Welded/non-welded parts

Welds Finder - [m] X
(] 4
Welds | Weld Strength Settings | Hot Spot Stress |
Filter None « = Apply Filter Find Weld by ID Navigate |
D Title Tensile Strength (Min) [P2]  Yield Stress (Min) [Pa]  lsSymmetric IsCurved  Nodes  Elements  Weld Parts z
J240000000 | | 3
\240000000  ves No Y

forc N x
Welded/non-welded parts 019
C1: 1 |Non-Welded Welded
Weld parls| Welded/non-welded parts of selected weld]
Welds in camars
Welds in colors + Labels of IDs
Weld parts length + Labels of values

== 0 & & < 8E

Weld parts throat thickness + Labels of values
Weld types + Labels of values

Coordinate Systems

Weld part throat

Welded/non-welded parts = throat _ The software offers an extensive variety of Plotting options

that can be selected according to the user’s objectives.

240000000 Yes No

240000000
240000000
240000000
240000000
240000000

Set Parameter | | Check on Weld Design |

[ oc J[ coest ]
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Add Fatigue Group (Stress History) §DC

RIFIER

_a In Jobs, execute right click on Fatigue
Groups (0) and select Add 204 Fatigos Group — »
—a Title: Fatigue Group 1 o | it Fatgue Group 1 n |
Description | |V|
_e Select 1..Transportation and
2..0perational and press
p p ) IE Fatigue Item Cycles 1 | | |
Geometry Mesh Settings Recognitions Tools 1..Transportation Title (0) Cycles
r~ > I3 Resuits Manager 2.Operational
w/ O Remove Output Sets
Update Model ~ View  Analyze ¥  Report Layout n )i
Mazin Result
I @ Views (1) v oo [N
 EH Meodel m "
i B2 Recognition
4 [ Jobs (1)
4 @ 1.Jeb1

b ‘& Individual Loads (9) Sl i et Tl o

*% Predefined Load Cases (0]

I+ Load Sets (12) | _ | | - |
I 4! | oad Groups (2)
38 Fatigue Groups £

[

B Tables (0 (
' Plots (0) =l Rename Multuple
I % Tools - .
b Standards %)) = Remove Multiple
! g Post-Processing : | Renumber
[Z] Optimizations (0)
[ Reports (0) Import Data for Spectral Fatigue
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Add Fatigue Group (Stress History) (Continuation)

_°
_9

In Cycles, insert 300000

Press OK

R S

4 [ Jobs (1)
4 [ 1.Job 1
I & Individual Loads (9)
+ Predefined Load Cases (0)
I+ Load Sets (12)
4 H oad Groups (2)
L 1. Transportation
Y4 2. Operational

4 F Fatigue Groups (1)
{3 Fatigue Group 1

ER Takles (0)

i . Plats (1)

Add Fatigue Group - >
ID L | Title | Fatigue Group 1 |
Description | |V|

IE Fatigue ltem Cycles |1 | | Set to Selected |
Title {2) Cycles g
1. Transportation 300 000 n

2.0peraional _________soo0 [

)
Count: 0 Total Amount of Cycles

S

DC

RIFIER

™

Total number of Cycles is calculated automatically.
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Add DNV RP-C203 Fatigue (2016) Standard

SDC™M

Execute right click on Standards and select
Add => DNV => DNV RP-C203 Fatigue (2024)

DNV RP-C203 Recommended Practice: Fatigue design of offshore
steel structures, October 2024. Calculations cover environment air
(chapter 2.4.4) and seawater with cathodic protection (chapter
2.4.5) based on stress calculation method B (chapter 4.8).

An alternative way of adding a Standard

File Home

m AISC

ABS v

Geometry Mesh

Settings

Oo0C 0O B8 8 @

AISC v APl v~ AS v

ASME ~
M

DNV v

Recognitions Tools

EN 13001 ~ Eurocode3 v FKM ~

0 8 8

150 ~ Other ~ | Custom

I @ Views (1)

* B8 Model

] Recognition

4 [ Jobs (1)

=] 1. Job 1]

b % Tools
Standards (0)

" g Post-Processing
[Z] Optimizations (0)
| Reports (0)

DNV RP-C203 Fatigue (2016)

DNV RP-C203 Fatigue (2024)

Fa@FE~KE

DoDODOD0D0DNHDHI

DMWY CN30 Plate Buckling (1993)

DNV RP-C201 Plate/Stiffener Buckling (2010)
DNV CG-0128 Plate Buckling (2015)

DMV CG-0128 Plate Buckling (2023)

DMV O5-C101-LRFD Weld Strength (2011)
DNV OS-C101-LRFD Weld Strength (2024)
DNV 0S-C201-WSD Weld Strength (2011)
DNV 0S-C101-WSD Weld Strength (2024)
DNVGL-5T-0126 (2016)

DNV RP-C203 Fatigue (2016)

DNV RP-C203 Fatigue (2024)

OonDnonDnononon 6|6

DNV CN30 Plate Buckling (1995)

DNV RP-C201 Plate/Stiffener Buckling (2010)
DNV CG-0128 Plate Buckling (2015)

DNV CG-0128 Plate Buckling (2023)

DNV 05-C101-LRFD Weld Strength (2011)
DNV 0S-C101-LRFD Weld Strength (2024)
DNV OS-C201-WSD Weld Strength (2011)
DNV OS-C101-WSD Weld Strength (2024)
DNVGL-ST-0126 (2016)

ABS
AISC
API
AlJ (2005 Edition, 2017)
AS
ASME
BV NR615 Plate Buckling (2023)
DIN 15018 {1984)

E DNV

[Z] Optimizati Rename Multiple DVS 1608 and 1612
[h Reports (0 = g0\ Multiple EN 13001
Renumber Eurocoded
F.EM 1.001 (3rd, 1998)
Clear Results FKM

IACS UR 535 Plate Buckling (2023)
150
LR CSR. Plate Buckling (2024)
Morsok NO0D4 (rev.3, 2013)
VDI 2230 (Part 1, 2015)
E‘] Comparison Standard
Deflection
Custom

10 M | Load from Library
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Define Environment (Chapter 2.4.4 air) SDC Iz

VER

Press @ to define Environment

Environment Type: Air;

Press OK Add Element Characteristic — O o
ID 1| wtie [Ervironment \ 2.4.4 S-N curves in air
Alias ‘Envin)nmenl ‘ S-N curves for air environment are given in Table 2-1 and Figure 2-8. The T curve for tubular joints is shown
T in Table 2-3 and Figure 2-10.
DNV RP-C203 Fatigue (2024) Description | [~ ¢
The maximum stress range is that of the B1 curve as shown in Figure 2-8. However, for offshore structures
Elemental Selections subjected to typical wave and wind loading the main contribution to fatigue damage is in the region N > 106
] I . Environment Type Apply To Selected To All cycles and the bilinear S-N curves defined in Table 2-1 can be used.
D 1 Title | DNV RP-C203 Fatigue (2024) | | | ‘ Table 2-1 S-N curves in air
. Selection
Alias Standard1 Full Model ] N <107 cydles N =107 o aue limit icknese Structural stress
S - - - SN curve loga, at 107 cycles exponent k the detail (5-N class),
Description | Recommended Practice: Fatigue design of offshore steel structures, October 2024 D m, loga, oo (MPa) *) see also equation (2.3.2)
), = 5. 3.
. I:‘ B1 4.0 15.117 17.146 106.97 0
Settings D B2 4.0 14.885 16.856 93.59 0
C 3.0 12.592 16.320 73.10 0.05
Environment (Chapter 244 air, Chapter 24.5 seawater) 1 |E| C1 3.0 12.449 16.081 £5.50 0.10
Beference Thick (Cha 243) c2 3.0 12.301 15.835 58.48 0.15
F D 3.0 12.164 15.606 52.63 0.20 1.00
E 3.0 12.010 15.350 46.78 0.20 1.13
5N Curve (Table 2-1 and 2- .
= 4 . . F 3.0 11.855 15.091 41.52 0.25 1.27
Use Stress Factor 1,12 for method B (4.8) |E| F1 3.0 11.699 14.832 36.84 0.25 1.43
- - F3 3.0 11.546 14.576 32.75 0.25 1.61
[T] Use Hat Spot Stress E G 3.0 11.398 14.330 29.24 0.25 1.80
D wi 3.0 11.261 14.101 26.32 0.25 2.00
w2 3.0 11.107 13.845 23.39 0.25 2.25
l:‘ w3 3.0 10.970 13.617 21.05 0.25 2.50
l:‘ *) see also [2.11]

[_impor_]
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Define Environment (Chapter 2.4.5 seawater) (Continuation) SDC Iz

VER

Add Element Characteristic - O *
o | Tite [Evionment | Another option of Environment Type: Seawater With Cathodic Protection
Alias | Environment |
Description | [v] 2.4.5 S-N curves in seawater with cathodic protection
Elemental Selections S-N curves for seawater environment with cathodic protection are given in Table 2-2 and Figure 2-9. The
Environment Type Air | [ Apply To Selected | | — | T curve is shown in Table 2-3 and Figure 2-10. For shape of S-N curves see also comment in [2.4.4].
celection Air : _ Table 2-2 S-N curves in seawater with cathedic protection
Seawater With Cathodic Protection
Full Madel D N <106 cycles N > 10° Fatigue limit _ Structural stress
S-N curve cyr:.‘e_s at 107 cycles Thickness | concentration embedded in
D m; logd, loga, (MPa) *) exponent k the detail (S-N class),
ms = 5.0 see also equation (2.3.2)
D Bl 4.0 14.917 17.146 106.97
D B2 4.0 14.685 16.856 93.59 0
C 3.0 12.192 16.320 73.10 0.05
C1 3.0 12.049 16.081 65.50 0.10
c2 3.0 11.901 15.835 58.48 0.15
D 3.0 11.764 15.606 52.63 0.20 1.00
E 3.0 11.610 15.350 46.78 0.20 1.13
F 3.0 11.455 15.091 41.52 0.25 1.27
F1 3.0 11.299 14.832 36.84 0.25 1.43
@ F3 3.0 11.146 14.576 32.75 0.25 1.61
D G 3.0 10.998 14.330 29.24 0.25 1.80
I:‘ w1 3.0 10.861 14.101 26.32 0.25 2.00
w2 3.0 10.707 13.845 23.39 0.25 2.25
|:| w3 3.0 10.570 13.617 21.05 0.25 2.50
D *) see also [2.11]
Do | o ][ oot |

12 https://sdcverifier.com
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Define Reference Thickness (Chapter 2.4.3) SDC

RIFIER

DNV RP-C203 Fatigue (2024) - *
—G Press |/ in Reference Thickness (Chapter 2.4.3) - IR o ko3 P 024 |
Alias ‘Standard1 |
_a Reference ThiCkneSS Type => FU Il MOdGl: Non TUbUIar; Description |Recommended Practice: Fatigue design of offshore steel structures, October 2024 |V|
Welds: Non Tubular; Press To All S celection
Environment (Chapter 2.4.4 air, Chapter 2.4.5 seawater) |Deﬁned | @ IE
ﬁ Press OK Add Element Characteristic — O * Reference Thickness {Chapher 2'4'3} | | @ ities I:‘ I:‘
e | SN Curve (Table 2-1and 2-2) | | D E
ID 2 Title |Reference Thickness
= Use Stress Factor 1.12 for method B (4.8) | |
Description \Iiu [] Use Hot Spot Stress s
Elemental Selections
rence Thickness | Non Tubular L | o H [:] |
R::ecﬁonTh k Type - J Apply To Selected Te N | oK | | Cancel |
Full Model Neon Tubulm/|]>n |:|
Welds Neon Tubular
(=]
B N
4] t
[
= T = >
(=] L L
2 ISR
% M "
L L,
= b— =

== o]
13 3 https://sdcverifier.com
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Define Reference Thickness (Chapter 2.4.3) (Continuation) SDC Iz

VERIFIER

Thickness Factor is calculated based on this formula:

Tref - reference thickness equal to 25 mm for welded connections other than tubular joints. For tubular joints = 16 mm, for bolts = 25 mm.

K - thickness exponent on fatigue strength as given in Table 2-1, 2-2, 2-3 and 2-4.

14 https://sdcverifier.com
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SN Curve Diagram §DC Iz

RIFIER

The S-N curves are specified by the standard and take into account the type of the material, the
connection or connection (welds), the stress direction and the surrounding environment. As an
example, see the S-N curves for the air environment from DNVGL-RP-C203 (Edition April 2016).

AT AT ST AT

;" f__-' J’._- f__-
o I -

HH

10
1.00E+04 1.00E+05 1.00E+06 1.00E+07 1.00E+08

Number of cycles

S-N category depends on the type of constructional detail (non-welded, welded) and stress direction

(parallel to the weld, perpendicular to the weld and shear). In the finite element model, the required
information is missing and in result, the task of setting a classification can be time-consuming.

15 https://sdcverifier.com
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SN Curve Specifications SDC Iz

VERIFIER

SN Curve is directional classification. X - direction is parallel to the weld, Y - perpendicular. First
set non-welded curve for full model. Second step is to define SN curve for welds (parallel and
perpendicular). For welds intersection (last step) the lowest class between X, Y should be set.

SN curve is recalculated based on principal stress angles and Table F-1 from App. F/E5 :

Anglewin Detail classified as F for stress direction normal to the weld Detail classified as E for stress direction normal to the weld 5-N curve when using the hot spot stress methodology
Figure F-3

0-30 F E D

30-45 E D c2

45 - 40 ] c2 c2

&0-75 c2 c2 cz v

75-90 ca2v cz2 v czV

1) A higher 5-M curve may be used in special cases. See Table A-3 for further information.

16 https://sdcverifier.com
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SN Curve Classifications (Continuation); Method B SDC M

VERIFIER

Standard Data Table — O X
Dimensions Headers Excel Import . . . .

D 2 | Title TableF1 |  RowCount 5 [ oo | RowDescripton  Principalang ~ [ | | | NOt.e‘ SN curve defined for parallel d1.rect1on

Alias |TabIeF1 | Column Count |14 I:l Column Description = SNType |:| | | (X) 1S taken as max Class to use. E'g. ]f a

Description | Appendix F5 Table F-1 Classificat| W | |:| I:l user set D curve for X and F curve for Y:

Bl B2 C 1 c2 D E F F1 F3 0-20 F

20 1 2 3 4 5 8 D 7 E 8 F 9 10

45 1 2 3 4 5 5 C2 8 D 7 E 9 10 30-45 E

60 1 2 3 4 5 ] c2 5 c2 il D a 10

75 1 2 3 4 5 -1 2% 5 (2 5 (2 9 10

a0 -1 -1 -1 1//{ c2* a1 C2* a1 C2¢ -1 1 45700 D
60-75 D

For C2* (-1) is used user defined SN curve.
¥5-90 D
Stresses are calculated based on Method B from chapter 4.8
Method B. For modelling with shell elements without any weld included in the model the hot 5
spot stress is taken as the stress at the read-out point 0.5t away from the intersection line. 1-12\/&’% +0.81A7;
Ao = max (4.8)
For modelling with three-dimensional elements with the weld included in the model the hot 1.12a| Ay
spot stress is taken as the stress at the read-out point 0.5t away from the weld toe. L.12a|Ady|

The effective hot spot stress range is derived as:

When the nominal stress S-N curves are used, the stresses extracted from the finite element model may use Method B without
inclusion of the 1.12 factors in equation (4.8). By default, factor is used for full model, can be changed in characteristic.

17 https://sdcverifier.com
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Define SN Curve (Table 2-1 and 2-2) SDC

RIFIER

Press |<*| to define SN Curve The DNV RP-C203 like all direct fatigue damage rule-based codes as Eurocode 3,

BS 5400, [IW-1823-07 use S-N curves to calculate direct fatigue damage.

For Full Model - SN Type: B1;

000

Press Apply
DNV RP-C203 Fatigue (2024) _ >
Press |4+ | to Edit Condition
ID |1 | Title |Drw RP-C203 Fatigue (2024) |
Edit Classification - O X
Alias ‘Standard |
D |1 | Title |5N Curve Description |Recommended Practice: Fatigue design of offshore steel structures, October 2024 |V|
:ias' i :)S(NCUNTI | to th Id, ¥ dicul th Id SEttings selection
escription (X - parallel to the weld, Y - endicular to the wel - =
g - =P Environment (Chapter 2.4.4 air, Chapter 2.4.5 seawater) |Deﬁned | |£| @ IE‘
Element(s) Classification
SN Type K ? Reference Thickness (Chapter 2.4.3) Defined | + All Entities ][]
Direction X v Apply SN Curve (Table 2-1 and 2-2) | | “ D |z|
Fii':::; ;'ass"ﬁcati"" Use Stress Factor 1.12 for method B (4.8) | |
I:‘ [] Use Hot Spot Stress Clemente
[]
(] | ok || cancel |
In Classification tool it is possible to assign S-N curve for different
selections and in different stress directions in the classification table.
[+]
[]
[]
18 import Welds || Clear ok || Concel | https://sdcverifier.com
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Define SN Curve (Table 2-1 and 2-2) (Continuation)

SDC W

VERIFIER

Press ALL to add All Entities

Press None

Value: C2

Direction: XY

Press OK

Classification Condition

Title

SN Type
@) One Condition () Multiple Condition

Cefault Title |All Entities

Selection
4 JMEAEBIEE
+ All Entities
X
® ||«
Elements 55572
Add all welds Add all intersections

All None M

Value 6

- |

Direction | [ ] X
LIy

Lz
< 4
] vz
] zx
[] Eqv

o —

Ok

Cancel

https://sdcverifier.com
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Define SN Curve (Table 2-1 and 2-2) (Continuation 2) §DC Iz

RIFIER

—G Press |4 |to Edit Condition
Classification Condition — O >
—a Press Add all Welds e a o
Title | ‘ () One Condition (® Multiple Condition
Select Multiple Condition: Default Title | All welds ] Mln None || xmwxy |
Press None ’ ™ tdit Classification — O x Celection ¥ | - -
X: C1 ID 1 | Titie |SN Curve | @ vl ¥ |D n—v
—e Y: D Alias sNCurve | + All welds |:| [z B1 v
XY. E Description |X—para||e| to the weld, Y - perpendicular to the weld |V| |:| IE ¥y | E W
Element(s) Classification
SN Type LBt | [ appy ] []vZ B1
Press OK Drscion I e ] | | Bemens Oz ~
Selection Classification [] Eqv Bl >
Full Model B ﬁ | Addallwelds || Addallintersections |
All Entities c2 pev)
] j | ok || cancl

Import Welds || Clear ok || cancel |

20 https://sdcverifier.com
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Define SN Curve (Table 2-1 and 2-2) (Continuation 3) SDC WV

RIFI

Classification Condition = O X
R e 5N Type
Press + to Edit Condition | @ OneCondition O Multiple Condition
Empty] |11] Al [ Nome || x|
= Edit Classification - | e by, Ve | B1 ‘]
In Selection, press and select mic &][] pirection [ X
Welds — By Weld Type = |1 | iz |SN Gz | €%  Components Y
Alias SNCurve | & Materials iv
Ope ration : Add; Description |X - parallel to the weld, ¥ - perpendicular to the weld | v | é (I;mperﬁes YZ
. roups o
Weld Type: Butt Welds; Element(s) Classification Eleme &> Fem Loads Eqv
PreSS OK SN Type | B1 v | | Apply | £y Constraints
Direction X v| [ apply [ ﬁ :3‘::“ - :
. . i m Members
_e V? I u e ° . CZ ) Selection Classification &7 | Beam Sections " | OK | | Cancel
Direction: XY Full Model B1 = v B
All Entities C2 (XY) , By Rule
All welds 100 Connections v By Weld Type
All welds DY) E Property Type (Rod, Beam, Plate, ..) ‘= | From List
_e P ress OK All welds E (XY) 0  Property Shape (Circular Tube, I-Beam, ..) " | On Components
Bl Element Topology (Tri, Quad, Brick, ..) Elements by Text
Classification Condition — O g Add Visible i@ | Select by Elements

T+ Additional Rules 3
SN Type

Title | | ®) One Condition () Multiple Condition

Default Title | Butt Welds |11 Al | o XY
e -~ 4
[mu] (6] (5] [E3] (53] [ ] [a] Dirction | [ X A

+ Butt Welds [] g ; Operation | Add

| ElifzY n Import Welds || Clear ok || cancel | Weld Type | Butt Welds

® || @
Oz [+ Weld Parts Count = ¥||2

| Addallwelds ||  Addallintersections |

- Recent

Import from Components

Welds By Type Condition — O >

[ 1B

Angle Between Weld Parts < w5

B - - B (o]

21 https://sdcverifier.com
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Define SN Curve (Table 2-1 and 2-2) (Continuation 3)

SDC W

VER

Classification Condition - O *
SN Type APPENDIX A CLASSIFICATION OF STRUCTURAL DETAILS
1 iti Title ® One Condition O Multiple Condition i
Press |+|to Edit Condition | | A1 Non-welded detale
Default Title |AII welds intersections | | All | | None | | XNFKY Table A-1 Hon-welded details
. Notes on potential modes of failure

Selection Value D In plain steel, fatigue cracks will initiate at the surface, usually either at surface irregularities or at corners of the cross-

section. In welded canstructian, fatigue failure will rargly accur in & région of plain material since the fatigee strength
P Add ll o o IE Direction i of the welded joints will usually be m:m hner.':n steel with balt hales or other stress cencentrations arising frem the
shape af the member, failere will wEually initiate &t the streds cancentration. The applied stress range shall include
ress a ’n terseCt'ons = = Oy applicable stress :nn:enn'mia:mcml:s Mls'ng from the shape af the member.
+ All welds intersections |:| 1z See App.D for non-welded eompanents made of ligh strength steel with a surface finish Ba = 6.4 g or better.
D @ I:l The Surfaea m-ughr-ess will increase compared ta final mac:hining if the comganant is yi[ Blastad Mrﬁ!tﬁm i applieﬂ.
Xy Detail | Constructional detais Description Requirement
eategery
°D vz
Bl 1 T o2
Value: Oz i o et pioaes and
. . . X flats —  Sharp edges, surface and
Dl reCt'lon. Elements O Eqv 3. rolling flaws o be
Rolled sections impraved by grinding.
— For members that can
BEGUIre Stress
Edit Classification - Add all welds | | Add all intersections ;?&m;:;mﬁ;: rust
required.
2.
Press OK ok || cancel
D [1 | Titie [N Curve :
Alias [shCurve |
Description |X - parallel to the weld, Y - perpendicular to the weld | v |
TS T Selection Classification B2 3. T
SNT, B1 v material with ro drag lines — Al visible signs of edge
P | [ ey | Full Model Bl ~ discontnuities should be
Direction . — Mo repair by weld refill.
All Entities c2 m} — Re-entrant corners [slope
Selection Classification ;154} or a%e:ureﬁsr:?ulu
improve, indine
Full Model B1 All welds C105 for ey visinie Gerecta,
. — At apertures the desi
All Entities €2 04Y) Al welds D) gl
All welds 1 ‘“‘@:;:‘: net cross-
All welds E (XY) _,EI,_” welds E {m [« a. q. 4.
Manually gas cut material or
All welds DY) B Weld 2 material with machine gas eut | — SUMUEIT:;F?“"“ ta
il remove a
Butt Welds c2 o utt Welds (XY) e el andreglar | cantinites
. - — Mo repair by weld refill.
All welds intersections D) —  Re-entrant earners [siope
«1:4) er aperture should
be improved by grinding
for any visible defeets.

— A apertures the design
stress area shauld be
taken as the net cross-
Section ares.

22 import ields || Clea Cancel https://sdcverifier.com
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000

23

Press | *

to plot with Values

Select Labels => X

Press OK

ID 1 Title |SM Curve
Alias SNCurve

Description | X - parallel to the weld, ¥ - perpendicular to the weld

<]

Element(s) Classification

SN Type B1 N Apply
Direction X v Apply

Selection Classification
Full Model B1
All Entities C2 [XY)
All welds 1
All welds E (XY}
All welds D ()
Butt Welds C2 [XY)
All welds intersections D (X)

Impaort Welds || Clear | CK || Cancel |

4

Walues

Selection

[::lﬁ:_tém—i'b-{

Equivalent

https://sdcverifier.com
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Weld Strength in the X direction (parallel to the weld)

Edit Classification — ] X
(v} 1 Title |SN Curve
Detail Constructional details Description
§ category
Alias SNCurve Bl 1 I
Rolled or extruded plates and
Description | X - parallel to the weld, ¥ - perpendicular to the weld flats

2.
. - Rolled sections
Element(s) Classification

SN Type B1 e Apply
Direction X = Apply 2.

Selection Classification
(| Full Model B ] E
All Entities 2 [XY)
[l Al weids €100 ]
All welds E (XY) E
All welds D (¥)
Butt Welds C2 (X¥)
All welds intersections D (X)
C1 3. 3

Automaticfillet or butt welds
carried out from both sides
but containing stop-start
positions.

4,

Automatic butt welds made
from one side only, with a
backing bar, but without
start-stop positions.

24 Plate Intersections
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Weld Strength in the Y direction (perpendicular to the weld)

D 4.
Edit Classification - O X
D 1 Title |SN Curve
Alias SNCurve
Description |X - parallel to the weld, ¥ - perpendicular to the weld
Element(s) Classification

4.

Transverse splices in plates
and flats.

5.

Transverse splices in rolled
sections or welded plate
girders

6.

Transverse splices in plates
or flats tapered in width or in
thickness where the slope is
not greater than 1:4.

Weld Strength in the XY direction (shear)

SN Type B1 N E 6. and 7.
Direction X 2
Selection Classification

Full Model B1

All Entities C2 [XY)

All welds C10)

All welds E (XY)

[l welds D)

Butt Welds C2 [(XY)

All welds intersections DX

>

O
.% <
[T

0: 19
c1:1 @
LD

6.

Continuous fillet welds
transmitting a shear flow,
such as web to flange
welds in plate girders. For
continuous full penetration
butt weld in shear use
Category C2.

7.
Fillet welded lap joint.

Edit Classification - O x
D 1 Title |SN Curve
Alias SNCurve

Description | X - parallel to the weld, ¥ - perpendicular to the weld

Element(s) Classification

SN Type B1
Direction X
Selection Classification

Full Model B1
{ Al Entities C2 (XY)

All welds C100 ‘
[AII welds E (XY}

All welds D V)
[ Butt Welds C2 (XY)

All welds intersections D {x)

https://sdcverifier.com
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Define Use Stress Factor 1.12 for method B (4.8) SDC

VERIFIER

Press |®| in Use Stress Factor 1.12 for method B (4.8)

YesNoEnum => Full Model: Yes;
Welds Tips: Yes

[ Add Element Characteristic o O <

V]

P ress OK D |3 ‘ Title |Use Stress Factor |
Alias UseStressFactor |

Description |When the nominal st 2 E used, the stresses extracted from the finite element mo4 v |

Elemental Selections

0000

Press OK VesNoEnum [ Yes « [ ApplyToselected || Tomn |
Selection Value
Full Model Yes
‘Welds Tips Yes n |:|
[=]
[£]

The Standard was added

[#]
4 [ sta (1]
ndards (1) D
PR S |1.DNV RP-C203 Fatigue (2024)
b [E Input L
4 [ Checks (1) []
[£]1.Fatigue [ import]

DMV RP-C203 Fatigue (2024) - hd
D 1 | Title | DNV RP-C203 Fatigue (2024) |
Alias | Standardl |
Description |Recommende~d Practice: Fatigue design of offshore steel structures, October 2024 | v |
Settings Selection

Ervironment (Chapter 2.4.4 air, Chapter 2.4.5 seawater) |Deﬁned | IE‘ IE
+ All Entities I:‘ I:'

Reference Thickness (Chapter 24.3) Defined | @

SN Curve (Table 2-1 and 2-2) |Deﬁned |

Use Stress Factor 1.12 for method B (4.8) | |

[] Use Hot Spot Stress Ermen
[ ok ]| cancel |

26

Method B

For modelling with shell elements without any weld included in the model the hot spot stress is taken as the
stress at the read out point 0.5t away from the intersection line.

For modelling with three-dimensional elements with the weld included in the model the hot spot stress is
taken as the stress at the read out point 0.5t away from the weld toe.

The effective hot spot stress range is derived as

112,/ Ac? +081A7]

Aoy, =max{1.12a|Aq| (4.3.4)
1.12a|As,

https://sdcverifier.com
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Create Extreme Table

SDC™M

Execute right click on 1..Fatigue and
select Table (expand/extreme)

Fatigue check supports only Load Groups.
If only one load group exist in the project
it will be selected automatically.

Direction/Parameter: Fatigue Damage

Table Type: Extreme (worst
results on selection)

Select +All Entities and press x to
remove them

600

Load Group: Fatigue Group and press OK

RIFIER
4 [ standards (1) Add
4 B 1.DNV RP-C203 Fatigue (2024) | |#  edi
b E Input = Rename
4[] Checks (1) E
b . Fatous
I g Post-Processing femove
[£] Optimizations (0} Copy To Standard..
(I Reports (0) @  Show Parameter References in Formulas
C Move
Clear Results
B  Table (expandfextreme) mi
5 Components Extreme Table ns)
B Flow Table (over loads)
BB Criteria Plot
Contour Plot
Fatigue Expand/Extreme Table - m} x
l:‘ l:‘ Select Load - m] *
Load Type Fatigue Group I
D h | Tite | | ) Individual Load [ search |
Default Title Damage raot 5 [FG1, Al Entities) | -l 1..Fatigue Group 1 |
Description | [v] ) Load Group
® Fatigue Group
Options Jobs
Check |1..Fatigue |
1ok 1
Fatigue Group 1..Fatigue Group 1
Direction/Parameter 3
Table Options
Table Type | Extreme (worst result on selection) v |
Extremne Type Absolute ~
Selection 4
[au] [ra]
[+ All Entities 110 ]
R 5
Elements.

https://sdcverifier.com
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Create Extreme Table (Continuation)

SDC W

VERIFIER

_G In Selection, press |*

_o Select Welds => By Rule and press OK

—e Press Fill Table
—0 Press OK

28

[ Weld Intersections

N / s

All Connected Entities

%  Components
&  Materials
I Properties
E Groups
4>  Fem Loads
£ Constraints
_L Joints »
J: Beam Members 3
-
xﬁl Beam Sections »
= Sections »
AL Welds » By Rule
v Connections 3 By Weld Ty
Property Type (Rod, Beam, Plate, ..) °= | FromList
o Property Shape (Circular Tube, |-Beam, ..) | On Components
] . 5 Elements by Text
Welds by Rule Condition - m} X i Select by Elements
Operation ‘ Add v | v T
-
Rule Type ‘ All Welds v| v :I
Welds
All Welds [ Weld Exceptions
[] Weld Tips [] Plate Free Edges
‘Weld Parts
["] Weld Ends All -
[] Weld Parts Welded L3

Fatigue Expand/Extreme Table

[ ] o]

D [1 | Title |

Defaut Ttle | Damage root 5 (FG1, All Welds)

Description |

Options

Check [1.Fatigue |
Fatigue Group | 1.Fatigue Group 1 ‘

Direction/Parameter | Damage roat 5

Table Options

| Extreme (worst result on selection)

| Absolute

WEEEEEE

+ All Welds

Elements

=

FG1..Fatigue Group 1

Displaying 1 of 1 rows and 9 of 9 columns

https://sdcverifier.com
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Direction/Parameter Options SD Iz

VERIFIER

Parameter = m (m}
IDescription: Slope from figure 2-8 in air, figure 2-9 in seawater
|A1l: if(Delta_stress.Overall » if(Environment = EnvironmentType.Air, FL12, FL1), SNtable(SNcurvePrincipal, mlcolumn), SNtable(SNcurvePrincipal, m2column))

Parameter = Nfailure (Nfailure)
|Pescription: Amount of cycles to failure
(All: switch{Environment, EnvironmentType.Air, 18M / pow(Delta_stress.Overall / FL18, m), EnvironmentType.SeawaterWithCathodicProtection, 1M / pow(Delta_stress.Overall / FL1, m))

Parameter = Fd (Fatigue Damage)

Dil’EEtiDl‘l,.erammEtEr Damage root 5 b |a11: ItemNumberOfCycles / Nfailure . .
- When calculating Fatigue Damage (and later
= AﬂgIE 52 Summation = FdSummed (Fatigue Damage Summed) .
Table Options Angle §1 S ) Fatigue Damage Summed), the formulas
quivalent: Max(me.x, me.y, me.xy R . o .
Table Type SNeurve User prerall: Hax(me.x, ne.y, ne.xy) according to Standards usually include raising
Extre T SM Curve P‘n'm:ipal E::ir:;t?.ﬁ'g:l: T::;azzﬁ;:e:eidi;ozzei izﬁm;gztsi:ess overshoots for m = 3 the power Of “m” (the Slope Of the SN CU rve).
me lype IAl1l: root(Fdsummed, 3)
Npha Equ: @
i . |overall: AbsMax(me.x, me.y, me.z, me.xy, WMe.yI, mMe.IX)
Selection Thickness Factor Fatigue Group Parameter = Fd root 4 (Damage root 4)
“.I. E E—: E—: Delta Stress ﬁiifriﬂzi?:‘;s::;idpa:n;meter is used to estimate stress overshoots form = 4
. FatiguE Limit for air E::r:‘ail: AbsMax(me.x, me.y, me.z, me.xy, me.yz, me.Ix)
= E = Faﬁgue Limit for seawater Fatigue Group Parameter = Fd root 5 (Damage root S5)
IDescription: This parameter is used to estimate stress overshoots form = 5
m |A11: root(Fdsummed, 5)
Nfﬂill.ll'f_" :::r:‘ail: AbsMax(me.x, me.y, me.zZ, me.xy, me.yz, mMe.Ix)
Fatigue Damage
Fatigue Damage Summed
EHETE Damageroot3 )
Damage root 3 5 | Damage root X parameters allow engineers to check for more practical results (how
Damage root 4 | : much it is required to lower the stresses in order to obtain acceptable results.)
Damage root 5

29 https://sdcverifier.com
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Create Criteria Plot for All Welds

SDC

RIFIER

000000

Execute right click on 1..Fatigue and

select Criteria Plot

Load Group and Show Results for:

1..Fatigue Group 1;
Parameter: Damage root 5

Direction: Overall

Point of interest: Total; Type: AbsMax

Selection: + All Welds

Fatigue Check Criteria Plot — X
ID | Tite | |
Default Title |Overall Damage root 5 (FG1, All Welds , v1, Total) |
Description | [v]
Options Selection
= e (e ) ) )
Fatigue Group 1.Fatigue Group 1 ] + All Welds []
ShowResultfor | 1.Fatigue Group 1 >—n n D E
Parameter | Damage root 5 v
wsn  [om 4
Point of Interest | Total v| Type W
View | 1.Default View v Elements
Labels None

LT o B
[ ox [ onel |

Cancel

Add
#  Edit
=l  Rename
Press OK Cony
Remaove
4 [ standards (1) Copy To Standard...
.| 1.0MY RP-C202 Fﬁtl-gUE {EIEIE-#:I @ Show Parameter References in Formulas
> [ Input < Move
e Checks (1) Clear Results
b |1| Table (expand/extreme)
b Post-Processi ng fg  Components Extreme Table (over selections)
Lﬁ] {}ptimizatiuns {ﬂ} % Flow Table (over loads)
[l Reports (D) BB Criteria Plot
Contour Plot
30

Point of interest = AbsMax Total is an absolute maximum of

utilization factors among all point of interest.

https://sdcverifier.com
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Criteria Plot Results for All Welds SDC Iz

VERIFIER

P~y B (Iv | - HFAE&@ h K H Ii‘!a. GmuP:1V$@V‘J$V®

1,2

1,1

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2

0,1
X

Output Set: SDC. WorkOutputSet
Criteria: [S1; Ch1] : FG1; Damage root 5, Overall, Total

31 https://sdcverifier.com
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Create Criteria Plot for Property Shape (Plate)

SDC

RIFIER

00000

Execute right click on 1..Fatigue and
select Criteria Plot

Load Group and Show Results for:
1..Fatigue Group 1;
Parameter: Damage root 5

Direction: Overall

Point of interest: Total; Type: AbsMax

Select +All Entities and press to
remove them

Fatigue Check Criteria Plot - x

ID 6 | Title| |
Default Title | Overall Damage root 5 (FG1, All Entities, v1, Total) |
Description | [v|
Options Selection
Check 1.Fatigue | (] [n]
Fatigue Group 1.Fatigue Group 1 |+ Al Entities [ ][]
ShowResultfor | 1.Fatigue Group 1 ﬂ 5 &9
Parameter | Damage root5 v |
Direction m 3

Point of Interest

View

Labels

v | Elements

Total ¥ | Type | AbsMa:
| 1.Default View
|Nane

| Limits |I'~.I-::-r1e

|

ok || Cancel |

Add
#  Edit
=l Rename
4 [ Standards (1) Copy
4 [ 1.DNV RP-C203 Fatigue (2024) Remove
¢ & Input Copy To Standard...
a Checls (1) ,@ Show Parameter References in Farmulas
g1 oo v
I Fﬂﬂ-FmCEﬁil‘lg Clear Results
E] "-]'Ptimilaﬁﬂ'ﬁ 0) BE  Table (expand/extreme)
|E| HEPD-I'IS (0 8 Components Extreme Table (over selections)
B Flow Table (over
BB Criteria Plot
32 Contour Plot

https://sdcverifier.com
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Create Criteria Plot for Property Shape (Plate) (Continuation)

In Selection, press [*=

Select Property Type (Rod, Beam, Plate,...)

Select 2..Plate and press OK

0000

Add Property Shape Condition - O X
Press OK Operation | Add 7]

Search

o e |

Fiter | | %

o [ =]

[ 1.Beam L
n 2.Plate
[ 3.50lid
[ 4.Bar
[ 5.Rod
[ 6.Tube
[] 7.laminate
[1 8.Mass
[ 9.Membrane
[1 10.Plane Strain
[1 11.5hear
[] 12.Bending
[1 13.Rigid
[] 14.Curved Tube

[ 15.Curved B
Selected: 1/27 n oKk ||
33

Cancel

Fatigue Check Criteria Plot — *

ID 5 | Titke | |

Default Title |Overall Damage root 5 (FG1, [Emptyl, v1, Total) |

Description | [v]
Options Selection

- [ | WMEEEC
Fatique Group \1.Fatigue Group 1 | |:| |:|
Show Resultfor | 1.Fatigue Group 1 v| n |:| I:'
Parameter | Damage root 5 v |:| I:‘
Direction | Overall |

Pointof Interest | Total v| Type | AbsMa |

View | 1.Default View v Elements D

Labels None | Limits  None

SDC

RIFIER

™

%  Components
& Materials
I Properties
E Groups
42  Fem Loads
£ Constraints
_L Joints »
/’L Beam Members 3
1@ Beam Sections 3
B Sections ,
dh Welds v
sl Connections
Property Type (Rod, Beam, Plate, ...) ﬂ
0  Property Shape (Circular Tube, I-Beam, ..)
B Element Topology (Tri, Quad, Brick, ...}
Add Visible
T+  Additional Rules v
D Recent (6) »

Import from Components

Criteria Plot type shows that each element is coloured, based

on a single output value for the element.

https://sdcverifier.com
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ProviviEiv o« P T LA HBEHLA FIREKE HOD B BE cop1 v @ BBy & @BV

X

Output Set: SDC. WorkOutputSet
Criteria: [S1; Ch1]: FG1; Damage root 5, Overall, Total

1,2 .
1,1

0,9

0,8

0,7

0,6

0,5

0,4
0,3
0,2

0,1

34
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Create Reports in Report Designer

35

SDC MW

VERIFIER

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of
SDC Verifier Report Designer. It may be downloaded via this link:

https://sdcverifier.com/tutorials/report-designer/

https://sdcverifier.com
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