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» This step-by-step tutorial demonstrates how to implement Hot Spot Stress Method and the Fatigue Check according to BS 7608 Fatigue (2014)
in SDC Verifier;

* Weld Finder Tool overview;

» Hot Spot Stress Settings detailed overview;

» Hot Spot Types overview;

« Configuring Fatigue parameters in line with the Component specifications;
» Applying the correct SN curve settings;

» Fatigue tables and Contour plots;

* Report preparation and results
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Run Analysis

SDC

—0 Go to Home section on the Ribbon
—9 Press > on the toolbar to analyze Job

Job 1 predefined items: Individual Loads,

VERIFIER

Job is the calculation set that contains loads and their combinations to be
calculated with the defined calculation options.

ilc [CCUSMM Geomety Mesh  Seifings  Rocognions  Tools  Standards

& 2.Force pos.i
& 3.Force pos.2
& 4 Wind X
"% Predefined Load Cases (0]
4 ¥ Load Sets [7)
+#- 1.Load Set 1
+- 2.Load Set 2
+%3.Load Set 3
+#4.Load Set4
+5_Load Set5
+ 6.Load Set 6
+-7.Load Set 7
4 oad Groups (1)
o 1.Envelope (LS)

4 FG Fatigue Groups (1)
81 Fatigue Group 1

B Tables ()
¢ A Plats (1)

Job 1 analysis started and finished

[ Reports (0)

O @ » [} Results Manager | ‘&' rming Loads @ [ SDC API Console
L] Remove Output Sets. E Peak Finder #7 Run Seript
Load Sets, Load Groups and Fatigue Group. e | T 5 e
Main Result Post-Processing Automation
& Jobs (1) B ﬂ PorE i P M LEHEA S F K DB EE ow v @ HS | @B
4 {+] BB Recognition
4 [ Jobs (1)
4 H 1.0k 1 - B
4 & Individual Loads (4) ;ZP‘.:L".,:M SDC ™
b ost-Processi
E 1Grm.r|t)f @Oplimizalinn:?m

09:56:14 Job 1 analysis started

09:56:14 Analysis options:
Simple analysis loads: 4
Inertia r is loa

Skipped loads: 7
09:56:27 Job 1 analysis finished

Modes: 21102 Elements: 21092

MKS (Meter/Kg/Second)
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Weld Finder. Find Welds

_a Press Find

In the Model tree => Recoghnition,
select Weld Finder and press Edit

In SDC Verifier, Weld Finder Tool recognizes welds
automatically and converts stresses from local

element direction into weld direction, which helps to
set classification in different weld stress directions.

SDC

VERIFIE

L@ Views (1)

* BH Model

4 BB Recognition
_L_Joint Finder
:/: Beam Member Finder
ﬂ'-? Beam Sections Finder
El Panel Finder

; Conn
4 [ Jobs (1)

¥4 Welds Finder — m} ke
LI

Welds | Weld Strength Settings | Hot Spot Stress |

Fiter - Find Weld by 1D | | Dnevgaie|

ID Title Tensile Strength (Min) [Pa] Yield Stress (Min) [Pa]  Is Symmetric  Is Cunved ~ Nodes Elements  Weld Parts li‘

04,0 50000000 Jz35000000 |_---

2 Weld2[04 - 460000000 355000000 4
3 ‘Weld 3 [0.5; - 450000000 355000000 Yes No 13 56 4
4 Weld4[05; - 450000000 355000000 Ves No 28 108 4 lz‘
5 ‘Weld 5 [0.5; 0.18; 0.27] 450000000 355000000 Yes No 13 42 3 |:|
6 ‘Weld 6 [0.5; 0.18; 0.11] 460000000 355000000 Yes No 28 81 3
7 ‘Weld 7 [0.5; 0.08; 0.22] 460000000 355000000 Yes No 27 78 3
8 ‘Weld 8 [0.5; -0.23; 0.22] 460000000 355000000 Yes No 53 156 3
9 ‘Weld 9 [0.7; -0.02; 0.32] 450000000 355000000 Yas No 26 75 3

10 ‘Weld 10 [0.55; -0.02; 0.32] 460000000 355000000 Yes No 13 36 3

1n ‘Weld 11 [0.4; -0.02; 0.32] 460000000 355000000 Yes No 26 75 3

12 Weld 12 [0.25; -0.02; 0.32] 460000000 355000000 Yes No 13 36 3

13 ‘Weld 13 [0.1; -0.02; 0.32] 460000000 355000000 Yes No 26 75 3

14 ‘Weld 14 [0.5; 0.08; 0.32] 460000000 355000000 Yes No 27 78 3

15 ‘Weld 15 [0.5; -0.23; 0.32] 460000000 355000000 Yes No 53 156 3

16 ‘Weld 16 [0.3; 0.08; 0.32] 460000000 355000000 Yes No 27 78 3

17 ‘Weld 17 [0.3; -0.23; 0.32] 460000000 355000000 Yes No 53 156 3

12 ‘Weld 18 [0.1; 0.18; 0.32] 460000000 355000000 Yes No 26 75 3

19 ‘Weld 19 [0.25; 0.18; 0.32] 460000000 355000000 Yes No 13 36 3

20 ‘Weld 20 [0.4; 0.18; 0.32] 460000000 355000000 Yes No 26 75 3

21 ‘Weld 21 [0.55; 0.18: 0.32] 460000000 355000000 Yes No 13 36 3 |:|
22 Weld 22 [0.7; 0.18; 0.32] 460000000 355000000 Yes No 26 75 3
23 ‘Weld 23 [0.3; 0.08; 0.22] 480000000 355000000 Yes No 27 78 3

24 ‘Weld 24 [0.3; -0.23; 0.22] 460000000 355000000 Yes No 53 156 3
25 ‘Weld 25 [0.6; -0.03; 0.32] 450000000 355000000 Yes No 3 5 2
26 ‘Weld 26 [0.6; 0.08; 0.32] 450000000 355000000 Yes No 27 52 2
27 ‘Weld 27 [0.6; 0.18; 0.32] 450000000 355000000 Yes No 3 4 2

28 W 71 460000000 355000000 Yes No 15 36 4
2 11 460000000 355000000 Yes No 23 108 4 - [#]

Set Parameter | | Check on Weld Design ‘

™M

Add, Edit, Combine and Remove Welds

Move Welds. Order is important
one element belongs to 2 Welds

when

Preview selected Welds

Plot of selected Welds in colors
and with labels of IDs
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Set Sizes in Weld Strength Settings

In Weld Type, select Double fillet

Apply by throat thickness (a): ON;
Seta =t/2: ON

Select all Weld parts (Ctrl + A) and press Apply

Press OK

0000

Welds Finder

(2] 4

Welds | Weld Strength Settings | Hot Spot Stress

Information

Selection Al Entities

|

Filter Rule | showall

.| Y

Display Weld Parts () All ® Welded ) Non-Welded

Find Weld by ID || Navigate |

Current Filter: All Entities; Display Welded Weld Parts; Show all

Weld ID  Title Length [m]

Apply to selected weld parts.

Weld Type

Welded Csys

r [m] h [m]

Throat
Thickness (a) [m]

[]
%]

s [m] Alpha

| [+

| Restore Default | | Set Welded Parts by Elements | | Set Non-Welded Parts by Elements |

Apply to selected weld parts (only for welded parts)

QK Cancel

Th e resu lt Set Welded / Non-Welded | Yes Apply | Weld Type | Double filet
Length [m] | Apply | O Apply by sizes ® Apply by throat thickness (a)
iy L P Apply | Weld leg horizon| 0 0 Threat thickness (a) [m]
Weld ID  Title Length [m] Weld Type Welded Csys t[m] :\if:‘ed r[m] h [m] s [m] Alpha 1::;::&55 @l (00 Apply | Weld leg vertical 0@ Seta=t/2
i Weld Part 11 04 017:022] 02 Double filet Yes  Rotation[30:0:0] 0012 0008485281 0008485281 4 0006 (000 apply | Penetrationdepth (5 [m] O Override type
2 Weld Part 2.1 [04; -0.02; 0.22] 0.2 Double fillet | Yes Rotation [0; 0; 0] 0,008 0.005656854 0.005656854 45 0.004 v | ® Side By Weld Part Csys Y r
2 Weld Part 2.2 [0.4; -0.02:0.21] 0.2 Double fillet Yes Rotation [-180: 0; 0] 0.008 0.005656854 0.005656854 45 0.004 Side By Direction 10,0, 01 I:‘
3 Weld Part 3.3 [0.5; -0.03; 0.27]  0.104 Double fillet | Yes Rotation [90; 0; 90] | 0,008 0.,005656854 0.005656854 45 0.004
3 Weld Part 3.4 [0.5; -0.02; 0.27]  0.104 Double fillet | Yes Rotation [-90; 0; -90] 0,008 0.005656854 0.005656854 45 0.004 3
4 Weld Part 4.3 [0.5;-0.02; 0.11] 0216 Double fillet Yes Rotation [180;90; 0] 0,008 0.005656854 0.005656854 45 0.004
4 Weld Part 4.4 [0.5;-0.02; 0.11]  0.216 Double fillet | Yes Rotation [0; -90; 0] 0,008 0.005656854 0.005656854 45 0.004
5 Weld Part 5.3 [0.5; 0.17; 0.27] 0.104 Double fillet | Yes Rotation [90; 0; 90] | 0,008 0.005656854 0.005656854 45 0.004
6 Weld Part 6.1 0.5, 0.17, 0111 0.216 Double fillet | Yes Rotation [90; 0; 901  0.008 0005656854 0005656854 45 0.004 SDC Verifier b
7 Weld Part 7.3 [0.5; 0.08; 0.22] 0199 Double fillet Yes Rotation [-90; -90; 0] | 0.012 0.0084585281 0.008485281 45 0.006
& Weld Part 8.3 [0.5; -0.23; 0.22] 0416 Double fillet Yes Rotation [-90; -90; 0] | 0.012 0.0084585281 0.008485281 45 0.006
o Weld Part 93 [07;-0.02: 032 0.204 Double fillet Yes Rotation [180;0; 0]  0.008 0005656854 | 0.005656854 45 0.004 Weld type will be changed in 49 welded parts. OK to
10 %ﬁm%mﬁ -0.0 -n%‘\lnn&s n,nub,[gﬁ[l—gr_‘fg Rnraé'mn 0-0- 010 A ANNSASAISA ANNSARAIEA Az 1710 continue?
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Hot Spot Stresses. Overview SDC Iz

VERIFIE

Hot spot locations should be set to interpolate stresses from the reference points in order to
calculate Hot Spot Stresses that can be used in fatigue calculations.

Two reference points are not

on the same element
Same Element = No

Note: In order to obtain correct stress interpolation,
reference points should not be located at the same
element and first interpolation point should not be
located on the element of the weld part:

First reference point is not on
the weld element
Is Mesh Valid = Yes

7 https://sdcverifier.com
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Hot Spot Stress Overview

SDC

VERIFI

™M

Displays weld parts that are calculated by coefficient * t or the value in model units

/

Welds Finder

(] 4

| Welds | Weld Strength Settings | Hot Spot Stress

/

Displays weld parts with the first point location
| (Yes - located farther than the weld part elements;

Information
Selection | enities | Display Weld Parts () All @ Welded O Non-Welded /
Filter Rule [ showal “| None Apply Fitter Find Weld by 1D [ magaef |
Current Filter: All Entities; Display Welded Weld Parts; Show all; / /
Distance Is 5 Izl
Weld ID  Title Length [m] Welded  t[m] h[m] | Related Drpl Crpl Drp2 Crp2 Drp3 Crp3 Mesh Elame t N
to Thicknesg valid|5°E" \
[ ewrniosoroz Jo2 e ooz || u u n u u u -——
2 Weld Part 2.1 [0.4; -0.02; 0.22] 0.2 Yes 0.008
2 Weld Part 2.2 [0.4; -0.02: 0.21] 0.2 Yes 0.008
3 ‘Weld Part 3.3 [0.5; -0.03; 0.27]  0.104 Yes 0.008
3 Weld Part 3.4 [0.5; -0.02; 0.27]  0.104 Yes 0.008
4 ‘Weld Part 4.3 [0.5; -0.02; 0.11] 0216 Yes 0.008
4 Weld Part 4.4 [0.3; -0.02; 0.11] 0216 Yes 0.008
5 Weld Part 5.3 [0.5; 0.17; 0.27]  0.104 Yes 0.008
6 Weld Part 6.1 [0.5; 0.17; 0.11] 0216 Yes 0.008
7 Weld Part 7.3 [0.5; 0.08; 0.22]  0.199 Yes 0012
8 ‘Weld Part 8.3 [0.5; -0.23; 0.22] 0416 Yes 0.012
9 Weld Part 9.3 [0.7; -0.02; 0.32]  0.204 Yes 0.008 E’
10 Weld Part 10.3 [0.55; -0.02; 0.31] 0.096 Yes 0.008
1 Weld Part 11,1 [0.4; -0.02; 0.31] 0.2 Yes 0.008
12 Weld Part 12,3 [0.25: -0.02: 0.311 0.096 Yes 0.008 - IE‘
Apply to selected weld parts
Total Stress Calculate Hot Spot Stress Thps = Crpl - oppyy + Crp2-ope; + Crp3 - apy;
Hot Spot Stress T el
Reference Points Formula | 1) Formula (2.7) (type a) v Set Formula
Stress on Surface | | | ‘ E
Reference Points Distance Related to Thickness (t) [ |Mse Third Reference Point
Reference Point Distance 1 (Drp1) _ t ' Coefficient Reference Point 1 (Crp1)
Dm1 Reference Point Distance 2 (Drp2) > | Coefficient Reference Paint 2 {Crp2)
h sz ™ Reference Point Distance 3 (Drp3) Coefficient Reference Point 3 (Crp3)
Check Mesh Apply

- located on the weld part elements)

Displays weld parts with the reference points locations
(Yes - points are located on the same element; No -
points are located on different elements)

Hot Spot Stresses are calculated for each welded node
L— and respective point of interest (top or bottom) of the
element by the following interpolation formula:

Where:
Cip1» Crp2s Cip3 @re interpolation coefficients;

Oprp1> Oprp2s Oprps - NOMiNal stresses at the reference

e

points at distances Drp1, Drp2 and Drp3

e

Press to get information about predefined Parameters

https://sdcverifier.com
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Hot Spot Stresses Settings and Overview (Continuation) SDC Iz

VERIFIER

Information about predefined Parameters

Hot Spot Types (IIW Fatigue Recommendations [IW-1823-07/XI11-2151r4-07/XV-1254r4-07 Dec. 2008) — O X
The structural hot spot stress 6y, is determined using the reference points and extrapolation Relatively fine mesh Relatively coarse mesh
equations as given below (see also Figure (2.2)-12). (as shown or finer) (fixed element sizes)

1 2 ; : @ ® <o
1)  Fine mesh with element length not more than 0.4 t at the hot spot: Evaluation of r\
nodal stresses at two reference points 0.4 t and 1.0 t, and linear extrapolation (eq. e { ! \
2.7). Hot-spot ? A / {
Ops = 1.67:00,4.4~0.67°010.¢  (2.7) type a) ) ) 0
2) Fine mesh as defined in 1) above: Evaluation of nodal stresses at three reference Ls"’*—": -7

points 0.4 t. 0.9 t and 1.4 t. and quadratic extrapolation (eq. 2.8). This method is
recommended for cases of pronounced non-linear structural stress increase towards

the hot spot. at sharp changes of direction of the applied force or for thickwalled

@%xi\l

structures. b ; \
The decision to choose one of Opy = 2520041 22H 000 0T201 4 (25 :;;te-s!;ot ,( i < {
these formulas depends on —< 3)  Coarse mesh with higher-order elements having lengths equal to plate thickness at N ~ A \} < 1 \,f(
the S'ize Of the mesh . the hot spot: Evaluation of stresses at mid-side points or surface centres "’“"‘.Il. — 5"'"-‘ -
respectively. 1.e. at two reference points 0.5 t and 1.5 t. and linear extrapolation ;*m*'
(eq. 2.9). . 12mm
ops = 1.50-6 5.,-0.50-01 5., 2.9) Figure (2.2)-12: Reference points at different types of meshing

4)  Fine mesh with element length of not more than 4 mm at the hot spot: Evaluation
of nodal stresses at three reference points 4 mm, 8 mm and 12 mm and quadratic
extrapolation (eq. 2.10).

Ohs = 3'04 mm~3'08 mm*S12 mm  (2.10)

5)  Coarse mesh with higher-order elements having length of 10 mm at the hot spot:
——— Evaluation of stresses at the mid-side points of the first two elements and linear
extrapolation (eq. 2.11).

Ops = 1.5°05 1um=0.5015 um (2.11)

9 https://sdcverifier.com
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Set Reference Points Formula to Weld Parts SDC M

VERIFIE

Welds Finder - O ®

4
SeleCt all Weld Parts (Ctrl + A) |%\ds | Weld Strength Settings | Hot Spot Stress

Information

Selection |A|| Entities | Display Weld Parts ) All ® Welded () MNon-Welded

Select Refe rence Poi nts Fo rm u la: Filter Rule | Show all v | Mene Find Weld by ID || Navigate | l:‘

Current Filter: All Entities; Display Welded Weld Parts; Show all;

3) Formula (2.9) (type a) S— ;s X

Weld ID  Title Length [m] Welded  t[m] h [m] Related Drpl Crpl Drp2 Crp2 Drp3 Crp3 Mesh o
to Thickness Valid

Element

Weld Part 1.1 [04;017;022] 0.2 Yes 0012 0008485281 Yes 05 15 15 -05 Yes No
Weld Part 2.1 [04; -0.02; 0.22] 0.2 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 2.2 [04; -0.02; 0.21] 0.2 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 3.3 [0.5;-0.03: 0.27]  0.104 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 34 [0.5;-0.02: 0.27]  0.104 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 4.3 [0.5;-0.02: 0.11] 0216 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 44 [0.5;-0.02: 0.11] 0216 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 5.3 [0.5; 017, 027]  0.104 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 6.1 [0.5;017;0.11] 0216 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 7.3 [0.5; 0.08; 0.22]  0.199 Yes 0012 0008485281 Yes 05 15 15 -05 Yes No
Weld Part 8.3 [0.5;-0.23: 0.22] 0416 Yes 0012 0008485281 Yes 05 15 15 -05 Yes No
Weld Part 9.3 [0.7; -0.02; 0.32] 0203 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 10.3 [0.55; -0.02; 0.31] 0.096 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No
Weld Part 11.1 [04; -0.02; 0.31] 0.2 Yes 0.008  0.005656854 Yes 05 15 15 -05 Yes No

12 Weld Part 12,3 [0.25: -0.02: 0311 0.096 Yes 0008  nnnseSARSA Ve ns 15 15 -ns Ve Blo -
49 'Weld Part(s) were processed, -

Apply to selected weld parts
Total Stress Calculate Hot Spot Stress Ohs = Crpl - Opeyy + Crp2opey + Crp3 - oy
E Hot Spot Stress e
Po Reference Points Formula | 1) Formula (2.7) (type a) ¥ | | Set Formula | optional

Press Set Formula

Press Apply n<

SDC Verifier >

Press OK

\
|
= = @t = ot B B W W e fa = |

=1

[2]e][#][E ]

Stress on Surface
1) Formula (2.7) (type 3)

Distance Related to Thicl | |\ Use Third Reference Point

Reference Pok 2) Formula (2.8) (type a)
Reference Point Distance 1| 3) Formula (2_9] (type a) CoeXicient Reference Point 1 (Crp1)
_‘)m Reference Point Distance 2 y > | Coefficnt Reference Point 2 (Crp2)
h Drp2 = Reference Point Distance 3 (Dip I ie\Reference Point 3 (Crp3)
4
nica

An option takes distances as coefficient * t
if turned on or by custom distance in —
model units otherwise.

\

AN

Distances from the weld toe that are based on weld part vertical leg size (h). Input value depends on Enables/disables usage of third

the Distance Related to Thickness (t) option. If option is turned ON, the distance is calculated as an input reference point to have a quadratic
value * weld part thickness (t). Otherwise, custom distance in model units should be filled in. interpolation by 3 points.

10 https://sdcverifier.com
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Plot Weld Parts + Reference Points

Welds Finder - D X
(=] 4
S l ll ld C l + ) | Welds | Weld Strength Settings | Hot Spot Stress
elect all Weld Parts (Ctrl + A S
Selection ‘AHEntit\es ‘ Display Weld Parts ) All ® Welded () Nen-Welded
Filter Rule [ showall v| | None Find Weld by ID || Navigate |
Press | »'| and select Weld Parts + Current Filter: Al Entities; Display Welded Weld Parts; Show al;
> Distance Is
Reference PO’n ts Weld ID  Title Length [m] Welded t[m] h [m] Related Drpl Crpl Crp2 Crp2 Drp3 Crp3 Mesh Elame lz‘
to Thickness Valid ement
. : 05 1.5 15 05 Yes [No -
Weld Parts + Reference Points ;002,022 |0; L . os 15 15 05 ves_|No
05 1.5 15 05 Yes |No
05 1.5 15 05 Yes Mo
05 1.5 15 05 Yes Mo
05 1.5 15 05 Yes Mo
05 1.5 15 05 Yes Mo
05 1.5 15 05 Yes Mo
05 15 15 0.5 Yes  |No
05 1.5 15 05 Yes  [No
05 15 15 05 Yes  |No
05 15 15 05 Yes  |No
05 15 15 05 Ves  [No
@
05 15 15 05
ns 15 15 -ns lE‘

Apply to selected weld parts _L Welded.-"non—welded parts
Total Stress Calculate Hot Spot Stress ohs = Crpl) —
K3
Hot Spot Stress Reference Points Formula | 3) Formula (2.9) (type a) % Weld Pans
Stress on Surface
Reference Points Distance Related to Thickness (1) . i Welds in colors
. Reference Point Distance 1 (Drp1) (0.3 H
Weld Parts + Reference Points + Throat _‘ °  |®  Weldsin colors + Labels of IDs
Reference Point Distance 2 (Drp2) (1.3 ) _ )
Drpt - Reference Point Distance Related to Thickness
h Erpz Reference Point Distance 3 (Drp3)
Mesh Validity State

Reference Points in Same Elements

;
/Weld Parts + Reference Points

It displays selected weld parts in colors and draw |} Weld Parts + Reference Points + Throat
locations of reference points in the model. /

Another option to plot: Weld Parts + Reference Points + Throat. It displays selected weld

parts in colors and draw locations of reference points and weld part throat in the model.
https://sdcverifier.com

11
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Plot Weld Parts + Reference Points (Continuation)

Pvmmvigviiv o« SR T L HHBELA O [F K BEBE B & cop1 v @ B Ry [ [0

zZ
74
X
O 5
C1:115
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Add BS 7608 Fatigue (2014) Standard

SDC [V

VERIFIE

Execute right click on Standards and select
Add => BS 7608 Fatigue (2014)

ABS

AISC

API

AlJ (2005 Edition, 2017)
AS

ASME

¢ % Tools

Rename Multiple

[Lil Reports (D) = Remove Multiple
. Renumber
Clear Results
13

BS 7608 Fatigue (2014) ﬂj
BV NR615 Plate Buckling (2

DIN 15018 (1984)

DNV

DVS 1608 and 1612

EN 13001

Eurocode3

F.E.M 1.001 (3rd, 1998)

FKM

IACS UR 535 Plate Buckling (2023)
IS0

LR CSR Plate Buckling (2024)
Morsok NOQ4 {rev.3, 2013)
VDI 2230 (Part 1, 2015)

File Home: Geometry

BS 7608:2014 + A1:2015 - Guide to fatigue design and assessment of steel products.

An alternative way of adding Standards

Recognitions Tools

cCcCcCooOC OO O @O B8 8

Other » | Custom

Comparison Standard
Deflection
Custom

ABS v AISC v APl v~ ASME v DNV v EN 13001 ~ Eurocode3 v FEM IS0 v
Main
@ Views (1) v I g " . T
g iews - P

4 ﬂ Recognition
_L_Joint Finder
/. Beam Member Finder
' Beam Sections Finder
El Panel Finder
4\ Weld Finder
slz Connection Finder
4 [ Jobs (1)
b B 1.Job 1
b K Tools
! g4 Post-Processing
[£] Optimizations (0)
[ Reports (0

All (2005 Edition, 2017)

BS 7608 Fatigue (2014)

A DDD0DO0DNDODORNH

BV NR615 Plate Buckling (2023)
DIN 15018 (1984)

VS 1608 and 1612

F.E.M 1.001 (3rd, 1998)

1ACS UR 535 Plate Buckling (2023)
LR CSR Plate Buckling (2024)
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Define Environment (Clause 1.5 Air)

SDC [V

VERIFIER

Press @ to define Environment

Environment Type: Air;
Press OK

Add Element Characteristic - m] X
D [T Title [Environment |
Alias | Environment |
BS 7608 Fatigue (2014) - X Description |Clause 1.5, Used to pick between Table 18 and Table 20. |v| Table 18  Details of basic S-N curves -
} Class G Log,,C, m Standard deviation | C, 5, (N=107 cycles) | S, (N=5x107 cycles) é
Elemental Selections of log N, SD N/mm? N/mm? T
2 E | Tite B 7608 Farigue (2014) | U e A 2 | Apply Toselected || Toar | 8 2343 x 10 15.3697 40 | o0.1821 1.01 x 10" 100 67 §
" N C 1.082 x 10" 14.0344 (] 35 0.2041 4.23 x 10" 78 )49 ¢l =
Al Standard1
- tands | Selection Value D 3.988 x 10" 15 12.6008 (1] 30 | 02095 152 x 107 53 31 g
Description |BS T608:2014+A1:2015 - Guide to fatigue design and assessment of steel products | v | All Entities Air |:| E 3.289 x 10" 125171 61 3.0 0.2509 1.04 x 10" 47 B27@ 3
F 1.726 x 10" ) 12.2371 ¢ 3.0 0.2183 F)6.32 x 10" &l 40 23
Settings Salaction |:| F2 1.231 x 107 D 12.0902 G 3.0 0.2279 F)4.31 x 10" & 35 21
= — G 5.656 x 10" ) 11.7526 ¢ 3.0 0.1793 ) 2.48 x 10" & 29 17
Environment 1 1 @ @ E |:| G2 3,907 x 10" 115918 30 | 0.1952 159 % 10" @ | 25 ®15
o w1 2.500 x 10" 11.3979 3.0 0.2140 9.33 x 10" 21 12
SN Curve —— 26 Sl D D 4] X 9.298 x 10" 11.9684 30 | 02134 348 x 10" G | 33 19
Sy 5.902 x 10" 16.7710 5.0 0.2350 2.00 x 10 46 (at 10" cycles)™ | 46 (at 10® cycles) ™
Reduced Range |:| @ D E s, 3.949x 10' 16.5965 50 | 03900 6.55 x 10" 37 (at 10° cycles) ™ | 37 (at 10° cycles) ®
m 8.750 x 10" ) 12.9420 ¢l 3.0 0.2330 2.99 x 102 & 67~ 398
Is Butt Weld l:l IE‘ For example the T) curve is log N = 12,942 - 0.233d - 3log S,
- e . A |dealized hot-spot stress.
T 5w W e =0 g " Curve extrapolated to N=10* cycles without slope change.
Use Hot Spot Stress Elements NOTE The figures in bold are to be taken as exact and definitive; figures that are not bold are calculated exactly from the exact definitive figures and then rounded
to the displayed number of significant figures.

Use Hot Spot Stress activated - use
Hot Spot Stress results for locations
defined in Weld Finder Tool or Weld
Stress results in the Fatigue Checks.

14

Note: if Hot Spot Stress option is disabled
the Nominal Stress Method will be used.

https://sdcverifier.com
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Define Environment (Clause 1.5 Seawater) (Continuation) SDC Iz

VERIFIER

Add Element Characteristic - O X
: Another option of Environment Type: Seawater With Cathodic Protection
D 1 Title |Environment
Alias | Environment |
Description |Clause 1.5, Used to pick between Table 18 and Table 20. [v]
Table 20  Details of design S-N curves for steel in sea water @
) w
Elemental Selections
) - Gass | In sea water with cathodic protection (-850 to -1 100 mV) Unprotected joints freely =~
Environment Type Air i Apply To Selected | | To All | corroding In sea water §
Air s,zS, 5,285,285, S 25,>S,, Variable amplitude loading Any endurance R
Selection E =
S With Cathodic Protection (N <107 cycles) (10" < N < S x 10" cycles) L 53 J8 e
All Entities D (N 25 » 107 cycles) P
|:| 5, Nimm?® <, m c, m Se [ m Ser [ m [ m 3
Wieamw il o
B 225160 | 405 10" 40 | 102x10" 50 | 100 9 1.01 = 10 6 40 | & Berxt04@ |50 | s S
D c 144 1.69 x 10" 35 | FD292 % 10" 5.0 78 423 x 10" 35 | a0 2147x10%& | 50 o 0
D F8a) | 6.08 10" 30 | FDa33« 10" 6l 5.0 53 1.52 = 10 30 |3 1.48 % 10 50 | 507 x 10" 30
D E B7@E | anax" 30 | 2.28x 10" 5.0 a7 1.04 x 10% 30 |27 7.81 x 10™ 50 | F9345x10"& | 30
F 63 253 x 10" 30 | FD1.00x 10" &) 5.0 40 FD 6.32 = 10" 30 |2 3.43 % 10" 50 | B211x10"@ |30
F2 F2 5561 1.72 x 10" 30 | FD530 =106 50 35 F) 431 x 10" 6 30 |20 181 x 10" 50 | P1r4ax10"@l | 30
G 4% ¥ 9.91 = 106 30 | F211x104G) 5.0 29 D 248 x 10" 30 |17 7.20 x 10" 50 | I9826x10°E | 30
G2 BeE | F)636x 1076 30 | E) 101 10%GE) 50 25 F) 1.59 = 10" &) 30 |14 B34ax10°@ [s0 | Bsioxw0°& |30
w1 1 3.73 x 10" 30 | B414x10"E 5.0 21 933 x 10" 30 |2 141 x10"E@ [ 50 | 311x10% 10
x 52 £ 1.39 » 10 () 30 | ED371x10%G) 5.0 33 1) 3.48 « 10" &) 30 |19 B127x10%& |50 [ @riex10"@ | 30
m Eo9s el 1.50 = 10" 30 ) 1.34 « 10™ € 5.0 67 P 2.99 « 0% 30 39 2458 10"E | 50 997 » 10" 30

NOTE 1 Class W1 is only relevant if sea water can gain access to the fully-embedded root of the fillet welded joint

NOTE 2 These design curves have been produced by applying the fatigue life reduction factors quoted in 16.3.4 to the design curves for operation in air (Table 18).
The database that provided these factors was insufficient to establish reliable estimates of the standard deviation of log N. However, it is considered to be reasonable
to assume that the values quoted in Table 18 are equally applicable for sea water corrosion-fatigue conditions.

NOTE 3 The figures in bold are to be taken as exact and definitive; figures in normal weight are calculated exactly from the exact definitive numbers in this table
and Table 18 and then rounded to the displayed number of significant figures.

BB Ea Y

= ok [ e |

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

VERIFIE

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 BS 7608:2014+A1:2015.

Figure 9 Mean 5 _-N curves
500 -
Y Lon — H"‘* ‘hﬁk
300 % MME: h:%"‘a
L [ I""""-::: “'\.,H::""ﬁ._,
200 SNas H“x:::hh R
Pl | [ L
50 WSS H‘H-thw = ::H:
) h..:hh ] T

100 H‘"‘"--. AU T ;

93 - ": ] e R i

- == ;

&0 e N :

50 Sy 3

] NN !

'H::._ :

11 = =sssas

0

» 4 ¥ L s 2 3 &5 | 3 L5 1 Yy 45

¢ w i ' 1
®

These curves should not be used for calculation purposes (see Table 18).
Key
X Endurance N, cycles ¥  Stress range 5, N/mm?
a) Mean 5 -N curves for direct stress failure

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.

16 https://sdcverifier.com
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Define SN Curve (Clause 12.2)

Press @ to define SN Curve

For Full Model - SN Type: B;

000

SDC

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.

Clause 12.2, Classification of details based on Tables 1 to 10;

BS 7608 Fatigue (2014) — *®
Press Apply
D |1 | Title |BS 7608 Fatigue (2014) |
Press |+ to Edit Condition Alias  [Standardi |
Description |BS 7608:2014+A1:2015 - Guide to fatigue design and assessment of steel products | b |
Edit Classification - O X
Settings Selection
» e — e H MEEEEER
Alias SN_Curve
| titi
Description |Clause 12.2, Classification of details based on Tables 1 to ) SN Curve I:l = |:| |:|
Element(s) Classification Reduced Range l:l @ D E
X 2 = s Bt Weld ]
Direction X w Ap|
Selection Classification py AEEEE e g e mie = l:l
Full Model B D Use Hot Spot Stress Elements
. — [ o [ o
In Classification tool, it is L]
possible to assign S-N curve D Table 1 Classification of details: plain material free from welding
for d]fferent Selectlons and r Product form :‘:..T.ﬂ:m Detail Manufacturing requirements | Special requirements z:znm Class ¥ | Notes Sketch
in different stress —
. . . 11 Rolled steel plates Away from all Member of constant or All surfaces fully machined A See B2.2
directions in the e | WY | Siaven | et
classification table. Bl el e =
[] The nace comdiion heuld g ==
I:‘ :; 'Enhla:;‘l’;:a: : :nnitr:mum.
17 |[ importWelds || Clear ok || cancel | https://sdcverifier.com
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Define SN Curve (Clause 12.2) (Continuation 1) SDC[v

VERIFIER

Classification Condition — a X
Press Add all Welds SN Type u
Title ) One Condition (@ Multiple Condition
Select Multiple Condition Default Title | All welds Nln None XIY/XY
Selection x |c v
I TEFEEEE
Press None b ] ][] [ ] [ v | v
+ All welds * ]z B
X: C
Y: D X XY |G v
XY: G ® | @ [1vyz B
Elements 3075 [] Zx B
Press OK e
[]Eqv B
SN Type Add all welds Add all intersections
O} One Condition ® Multiple Condition
| All | | Mone | | KR B OK Cancel
X | C v
Y b} N
Oz |°P :
E . .
x| Note: As Hot Spot Stresses usage was activated (see Slide 14),
Ov |R for Y Direction D Class is used. In case Hot Spot Stresses are off,
O |g for Y Direction F2 can be selected.
[ kv | W1
X
Tl
18 L https://sdcverifier.com
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Define SN Curve (Clause 12.2) (Continuation 2) SDC[v

VERIFIE

. . Classification Condition — O x
Press |¥|to Edit Condition
SN Type
Title ® One Condition ) annditiun
_a Press Add all intersections Default Title | All welds intersections All None XIN/XY
; Wal D "'
Edit Classification — O * Selection — — o= %
Press None AL (NS | (L8| [ 2] ||| T || Direction X
° |1 |me |SN Corve | + All welds intersections ,.0' L
Alias ISN_Curve | ]z
_e V?lue:.Fz; Description |{:Iause‘l2.2,r Clazsification of details based on Tables 1to 10; DirecﬁgiV| x I:l XY
DlreCt]on. X Element(s) Classification a a I:l Yz
SN Type | B V|| Apply | I:l ZX
irection X 3 Elements a4 L] Eqv
_e Press OK o | o
Selection Classification 1
Full Model B Add all welds Add all intersections n a
All welds <P
Press OK All welds DY) oK Cancel
All welds G (X1 |z|
Note: As Hot Spot Stresses usage was activated (see Slide
14), for X Direction D Class is used. In case Hot Spot
Stresses are off, for X Direction F2 can be selected.
[+]
[]
Import Welds ||  Clear | ok || cancel |

19 https://sdcverifier.com
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Classification of Details: All Welds C (X) SDC Iz

VERIFIER

Edit Classification - a *
D i | Title | SN Curve |
Alias |SN_Cuwe |
Description |Clause 12.2, Classification of details based on Tables 1 to 10! Directid W . n
e = {v] Table 3 Classification of details: butt welds and continuous welded attachments essentially parallel® to the direction of applied stress o
Hvreiil) € EeinEfem Type| Product Location of Detail Manufacturing Special Design stress area | Class Thickness Notes Sketch ;
SN Type B - Apply no. | form potential requirements treatments or Nominal Hot-spot and o
| | | | crack requirements stress stress bending Q
Direction X initiation Eoasen N
Selection Classification s 5
Eull Madel B 33 | Rolled Weld surfoce | Butt weld with Weld reinforcement Proved free of Minimum [ A Not Not Finish machining should be in the direction
steel or full penetration | dressed flush, all flaws which transverse cross applicable applicable of 5, In view of the difficulty of ensuring >
All welds cX plates, embedded and no are likely to section of freedom from significant flaws (see 1434), | ¢, < =h
el T sections flaw permanent degrade the member at this class is only recommended for use in N
and backing strip, joint below its location of exceptional circumstances (see B.2.2.1 and g
All welds G (XY) built-up Stated potential crack 83.) w
. . members classification initiation
All welds intersections D (X) i‘" 14.3.4)
32 | Filletweld | Buttweld with | ANl welds continuous | Weld toe 3 Not Not Accidental stopstarts are not
root of full p with no stop! imp ticabl ficabl even in ic p Repair to the
ripples on or butt or fillet th techniques not standard of a C classification should be the
weld surface | welded webor | Butt welds with full relevant. subject of specialist advice and inspection
away from (in L and as a result, the use of this type i not
the weld the direction of | 1 yced, backing should recommended.
end. $), including be incorporated (e.g.
lap joints. joggle joint),
continuous and either
not attached or
IEI attached by continuous
fillot weids.
- —l
Import Welds || Clear ok || Cancel |
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Classification of Details: All Welds F2 (Y); Intersections F2 (X)

SDC

VERIFIER

— Table 7 Classification of details: load carrying fillet and T-butt joints ~ between plates ®
Edit Classification — O x
Type| Product Location Detail Manufacturing Special Design stress Class Thickness and Notes Sketch
no. | form of requirements treatments or area Nomi- | Hot-spot bending
ID 1| Title [N curve | potential requirements nat | stress | corroction (see
crack stress 16.3.2)
Alias |SN_Cun.re | initiation
Description |Clause 12.2, Classification of details based on Tables 1to 10¢ Directi:{ v | 7.1 | Rolled At weld Weld joining Full penetration | Any undercut Cross section of F D I Applicable Weld meta! failure does not
steel toe in two members butt weld with | should be member X at assuming b = govern with full
o plates, member X | end to end longitudinal ground h weld t0e. 0.25; related to | penetration welds.
Element(s) Classification sections with third axes in hne. particularly on plate X &
SN Type | B v | | Apply | and member the corners of :"“"""‘o’:""“u
built-up tronsverse member X e made for any
ek ¥ members through joint. eI ran
Eieetion | Member ¥ con | Partial make weld the joint P2 ) In this type of joint failure
B . be regarded as || penetrati i exceeding that is likely 10 occur in the weld
Eelection GEESIIEL one with a butt or fillet around the already allowed throat unless the weld is
Full Model B non-load- weld with joint; otherwise | fof 'f‘ﬁ“:' made sufficiently large, (See
aryingweld | longitudinal grind ends classification (see joint type 7.8).
| Allwelde Cix) G iom e flush with sdge | 82 and
All welds D (¥ type 42 or 43) of memberx. | 8521
All regions of In some
All welds G (XY) plate Y stressed Py By
All welds intersections D (%) in the through | (see 8.7.2).it
thickness might be
direction to be necessary 10
free from include a stress
L Mas dofacte y
and tears. factor in the
Weld toe nominal stress
improvement design
F Weld joining Full penetration note i to Cross section of F 1] See joint type 7.1
the end of one butt weld made asvess partial member X at
member to the from one or penetration weld toe
surface o both sides. welded joints
another, ith
— R —
74 Partial : £2 o See joint 72
be regarded a5 | senetration failure through ok
one with a butt o fillet the weld throat
Import Welds || Clear oK non-load- welds made pesipes s
carrying weld from both sides
{see joint
type 4.2 or 4.3),
21 https://sdcverifier.com
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Classification of Details: All Welds G (XY) SDC Iz

VERIFIER

Table 7 Classification of details: load carrying fillet and T-butt joints A between plates
Type| Product Location Detail Manutacturing Special Design stress Class Thickness and Notes Sketch
m. | form of g or area Nomi- | Hotspot | Dening
potential requirerments ol Stross correction (see
crack hade 16.32)
. e Initiation
Edit Classification — O X
75 | Rolled At weld Transverss load Care needed to | Weld soe Cross section of F2 D 3 Applicable The nominal stress
steal 10€ in careying fillet avoid improvement member X at assuming b = dassification may be
plates, mambar X weld in lap undercutting tachniquas wild toa 0.25; relatad to deemad to indude stracs
D |1 | Title |SN Curve | sections jeint a both plate odge if applicable but plate X &) conconteations acising from
and sides of plate wald ands ator | note noed to normal eccentriction in the
. builtup symenetsically. clese 1o edge, s jointy thickress direction, Minimum weld length 150 mm
Alias |SN_Cunre | members Ary such with respect to Where o norrow
L. B R N R ) undercutting potential attachmeny, Y Is
Description |Clause 12.2, Classification of details based on Tables 1 to 10: Dll'el:tlll v | should be failure trrough wansferting the entire load
ground out. e weld throat Ut 01 3 wide member, X, 3s
N . (see type 7.8 or in the case of a welded lap
Element(s) Classification 7.10) type connection betwees,
for example, a cross brace
SN Type | B < | | Apply | and a gusset, the naminal = T
stress in the qusset at the a2, -
Direction | X end of the cross brace
vanes substantially across
B} . : the section, For assessing
Selection Classification e norrinad st & e
guset X tha effectie width
Full Maodel B W1 ahould ba takon 45
All welds CX) shown for type 1.6,
d o % At weld Transverse load %me G "] for failure in the cross
Al welds 10¢ in careying fillet classifications do brace at Z, the cross brace,
memberX | weld in lap not include Y. is the “member™ ard the
All welds G (X jeint on one allowance for gusset is the “attachmert”
All welds intersections D (X) surface only bending oue to (Se type 7.7)
misalignment of
the applied
forces (see
BS5.31)
IE‘ Wa effective width for
IE‘ = nominal stres calculation
T At weld Longitucinal Weids on both | Weld joe Cross section of G o Not applicable This type apphes regardiess
I:‘ end in load carrying edges of improrement member Y of the skape of the ead of
member Y fille: welds, Y. Any tachniques not the attachment, Weld Baiay S
with the weld undercutting of | suitable. returrs across a comer
end on a plate plate edge should be avcided and the —
Import Welds | | Clear ok || cancel | oy shouid be w5 f Cover flotes Wide!
qround out. than the flange, to which
Weld fength > they are atiached, is not ol
cover plate tecorrmended. o
width
for fatigue cracking in
member X see types 7.5 of
16
e—
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Press | *]| to plot with Values

Select Labels => X

000

Press OK D 1 Title [SN Curve
Alias SN_Curve

Description |Clause 12.2, Classification of details based on Tables 1 to 10; Directig W

Element(s) Classification

SN Type B hd Apply

Direction X hd Apply

Selection Classification vA N
Full Model B 7 IZ
All welds C (X} X
All welds DY) 0:5
All welds G (X% C1:1 E
All welds intersections D (X)

Walues
A~

[>][e]

Selection

Import Welds || Clear | oK || Cancel | .
23 Equivalent https://sdcverifier.com
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Define Reduced Range SDC M

VERIFI

Reduced range - when the resultant stress range involves stress reversals through zero, the
Press @ to define Reduced Range effective stress range to be used in the fatigue assessment should be obtained by adding

60% of the range from zero stress to maximum compressive stress of that part of the range
from zero stress to maximum tensile stress. Clause 15.4 and 16.3.6;

Reduced Type: Reduced;

000

Press To All Add Element Characteristic — O >
) 3| Title Reduced Range
Press OK Alias |ReducedRange
Description |Clause 154 and 16.3.6, In non-welded details or stress-relieved welded details the
BS 7608 Fatigue (2014) - X Elemental Selections
Reduced Type 2 | Apply To Selected | | To All |
Selection Value
ID 1 Title |BS 7608 Fatigue (2014] | Al Entities Reduced ]
Alias ‘Standard | [E]
Description ‘BS T7608:2014+A1:2015 - Guide to fatigue design and assessment of steel products | v | D
Settings Selection |:|
+ oemea (] [ma] ] (5] (2] (2] (] o]
SN Curve Deﬁned . + All Entities |:| |:|
Reduced Range - 1 @ I:' IEI
o S| -
Materials with Yield / Tensile = 0 |:| []
Use Hot Spot Stress Elements D
| ok || canca | ]
I:I 0K Cancel

24 https://sdcverifier.com
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Define Is Butt Weld for all Entities

SDC [V

VERIFIE

0000

Press @ to define Is Butt Weld

YesNoEnum: No;

Press To All

Press OK

Press OK

Is Butt Weld - select elements defined as butt welds. Used in calculations of

thickness factor (formulas 6 and 7). Clause 16.3.2;

BS 7608 Fatigue (2014) — X
ID 1 | Title |BS 7608 Fatigue (2014] |
Alias Standardl |
Description ‘BS 7608:2014+A1:2015 - Guide to fatigue design and assessment of steel products | A ‘
Settings Selection
Environment IE' @E
SN Curve Defned | [2] | +AnEnities L]
Reduced Range Defined IE‘ I:' IE‘
s Butt Weld B 1 4E]
Materials with Yield / Tensile = 0 I:|
Use Hot Spot Stress Elerments

4 [ standards (1)
PR S|1.85 7608
b E Input
4 [V] Checks (1)

[I]1.Fatigue

The Standard was added

Add Elerment Characteristic

ID |2 | Title |Is Butt Weld

Alias IsButtWeld

Description |Clause 16.3.2, Used in T_factor (Formula (6) and (7)).

Elemental Selections

YesMoEnum

Selection Value
All Entities No

& | | Apply To Selected | | To All

I N

(O[] [=] b

|| Cancel |

https://sdcverifier.com
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Define Is Butt Weld for Butt Welds (Optionally)

YesNoEnum: Yes

Select All Entities and press

to remove them

Press |+

and select Group

Press "= and select Welds —
By Weld Type

Add Element Characteristic

D 2

| Titie |Is Butt Weld

Alias IsButtWeld

Description

Elemental Selections

YesMNoEnum | Yes

v || Apply To Selected |

SDC

VERIFIE

™

Add Group —

Selection

] (=] (][] J1

Selection

Value

|Nu

(][] (@] [ [#]

[0 [ow] [o0] ]

OK

|| Cancel |

Elements

{ o secions

YesNoEnum

feat Matenals

Properties

The purpose of this slide is to show the steps on how to
add Butt Welds to the Selection and set YesNoEnum YES.

Components
Materials
Properties
Groups

Fem Loads
Constraints

Joints
Beam Members
Beam Sections

r * ¥ ¥

Sections

Welds

Connections.

E=lmsNe- PSHHN2

Property Type (Rod, Beam, Plate, ...) = From List
O  Property Shape (Circular Tube, I-Beam, ...) P
B Element Topology (Tri, Quad, Brick, ...)
Add Visible
T Additional Rules e

On Components
Elements by Text
Select by Elements

X |

- Recent

Import from Components

https://sdcverifier.com
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Define Is Butt Weld for Butt Welds (Optionally) (Continuation) SDC

VERIFIER

. . R ement Characteristic — Od =
Operatlon' Add’ Welds By Type Condition — O > feds " Chormctens
Weld Type: Butt Welds . B e [ purvie |
Operation | Add - =
F Alias |IsButhbId |
Press OK e " Description | Clause 1632, Used in T_factor (Formula (6) and (7)) [v]
Weld Parts Count = 2 Elemental Selections
Angle . e v|[s YesNoEnum Yes v|| applyToselected || Tomn |
Press OK Selection Value
m CK Cancel Butt Welds Yes |:|
[&]
Press OK []
Add Group — >
_ (]
Selection
[ou
+ Butt Welds |:|
The purpose of this slide is to [ ][]
show the steps on how to add
Butt Welds to the Selection and Elements [+]
set YesNoEnum YES. [a]
YesMoEnum | Yes V| I:‘
| ok || cancel | [~]
7 .
oo | B -

27 https://sdcverifier.com
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Create Extreme Table SDC Iz

VERIFIE

Add 3

4 [ Standards (1) P .
Execute right click on 1..Fatigue and 4 B3 1.85 7608 Fatigue (2014) || o0

R Input i
select Table (expand/extreme) M 0 o

@ Copy To Standard...

. .2 Post-Processi ‘@ Show Parameter References in Formulas
Load Group: Fatigue Group and press OK vl na
P g P P [Z] Optimizations (0) & Move
. m H.EPGI"S [ﬂ] Clear Results
Fatigue check supports only Load Groups. B Toble (expand/extreme) nj
If only one load group exist in the project j:é' :W::"fEﬂ:em::ab'efwm on)
it will be selected automatically. B Creria Pt
Contour Plot
{ D. t. /P t D t 5 FatlgueExpand!ExtrerneTable — [m] *
irection/Parameter: Dam r
ection/Parameter: Damage roo CEE m——
D \1 |'I'|t|e‘ | _L'ml:;?:ual Load |F::;g:|:GmUP | [
Table T e: Extreme worst Default Title Damage root 5 (FG1, All Entities) | O Load Set 1 Fatigue Group 1 |
yp ! Load Gi
results on selection) Desrin | N ® Fatioue Geup n
Options
Check |1..Fa1igue | Jt:‘:jﬂb ;
_9 Select +All Entities and press X to | mo=cee (ssces 3 n
Direction/Parameter | Dam root 5 ~
remove them , Deens 4
Table Options.
Table Type | Extreme (worst result on selection) V‘
Extreme Type Absolute w
Selection 4
[ [ou]
[+ All Entities [~1[7]
DE“
Elements
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Create Extreme Table (Continuation) SDC Iz

VERIFIER

In Selection, press [*=

Select Welds => By Rule and press OK

Fatigue Expand/Extreme Table — m} *
L
Press Fill Table o [l |
€% Components Default Title | Damage root 5 (FE1, All Welds) [ aCxtzeme X v z xv vz e Eqv Overall
. FormigueGropt 0B SO woo w am
&  Materials Description | |V ‘
I  Properties .
Press OK & cou Optens
“@ o Check [1.Fatigue \
A | Constraints :I Fatigue Group |1..Fatigue Group 1 |
-L Joints o :I Direction/Parameter | Damage root 3 V‘
oinf
#,  Beam Members » Table Options
’ﬁt Beam Sections » | Extreme (worst result on selection) " |
= Sections » | Absolute v|
AL Welds » By Rule ﬂ b
e i By Weld Ty — =
onnections 3 — F::)m e IE
Property Type (Rod, Beam, Plate, ...} = All Weld 7
0  Property Shape (Circular Tube, |-Beam, .) " | On Compenents R [
] - - Elements by Text l:‘ lz‘
Welds by Rule Condition - m} X i Select by Elements
; [T
Operation } Add V: F ZI Elements Displaying 1 of 1 rows and 9 of 9 calumns
Rule Type All Welds vl
o 5 -
All Welds [ Weld Exceptions
[] Weld Tips [] Plate Free Edges
‘Weld Parts
["] Weld Ends All -
[] Weld Parts Welded -
["] Weld Intersections All Connected Entities w
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Direction/Parameter Options SDC Iz

VERIFIER

Parameter = Nfailure (Wfailure)
IDescription: Clouse 16.2.1, Amount of cycles to failure
|A11: pow(1@, log C2 - m * logl®(Units.GetInMPa(SDeltaFactored)))
Parameter = Fd (Fatigue Damage)
|A11: ItemNumberOfCycles / Nfailure
Summation = FdSummed (Fatigue Damage Summed)
|all: Fd
Equivalent: absmax(me.x, me.y, me.xy)
Direction/Parameter Dama-ge root s W [Overall: absmax(me.x, me.y, me.xy) ; B
Equivalent ) Fatigue Group Parameter = Fd root 3 (Dsmage root 3} When CalCUlat]ng Fat]gue Damage (and later
Table OPhDﬂS Overall ﬁiifriﬁgi?:‘;s::;deagn)meter is used to estimate stress overshoots for m = 3 Fatigue Damage Summed)’ the formulas
Table Type e Parameterse——meeee- ueronl: AbsHax(ne.x, me.y, me.z, me.xy, me.yz, me.ox) according to Standards usually include raising
4 ”
Extreme Tvpe Stress H-EH'QE Fatigue Group Parameter = Fd root 3 5 (Damage root 3 5) the power Of m (the Slope Of the SN Curve)-
¥P IDescription: This parameter is used to estimagte stress overshoots for m = 3.5
AﬂglE |A11: root(Fdsummed, 3.5)
2 Eqv: @
Selection 5 Delta 03:r'all: AbsMax(me.x, me.y, me.z, me.xy, me.yZ, me.Ix)
IE [ Thickness Factor Fatigpue Group Parameter = Fd root 4 (Damage root 4)
% Delta Factored IDescription: This parameter is used to estimgte stress overshoots for m = 4
+ All Welds |A11: root(Fdsummed, 4)
|D-g_{:2 Equv: @
IOverall: AbsMax(me.x, me.y, me.z, me.xXy, ME.YyZ, Me.IX)
m
. Fatigue Group Parameter = Fd root 5 (Damage rooct 5)
MNfailure Description: This parameter is used to estimgte stress overshoots for m = 5
. |ALL1: t(Fd d, 5)
Fatigue Damage s o hraEamE
Faﬁgue DEIT‘IEQE Summed IOverall: AbsMax(me.x, me.y, me.z, me.xy, ME.yz, me.Ix)
Elements
Damage root 3
Damage root 3 5 Damage root X parameters allow engineers to check for more practical results (how
Damage root 4 ey . . .
£ : much it is required to lower the stresses in order to obtain acceptable results.)
Damage root 5 |
- e
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Create Criteria Plot for All Welds

SDC

VERIFI

select Criteria Plot

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

Direction: Overall

Selection: + All Welds

Execute right click on 1..Fatigue and

Load Group and Show Results for:

Point of interest: Total; Type: AbsMax

000000

Fatigue Check Criteria Plot - *
ID k | Title | |
Default Title |Overall Damage root 5 (FG1, All Welds, v1, Total) |
Description | [v|
Options Selection
A  WEEDEE
Fatigue Group 1..Fatigue Group 1 ] + All Welds D
Show Resultfor | 1.Fatigue Group 1 >—n n D E
Parameter | Damage root 5 v |
sion (0w 4NN
Point of Interest Total v | Type W
View | 1.Default View v Elements
Labels None

Imm......l

Cancel

Add
& Edit
=[l  Rename
Press OK Cony
Remove
4 Standards (1) Copy To Standard...
e 1.B5 7608 Fatigue (2014) f®  Show Parameter References in Farmulas
> E Input & Move
4 Checks (1) Clear Results
b m 1..3til'_'|l..l 2 Table (expand/extreme)
b Pﬂﬂ_chEﬂ“g Components Extreme Table (over selections)
P~ . a .
E"] {}Ptlmﬂatmm {ﬂ} % Flow Table (over loads]
I3 Reports 0 T | |
L] Contour Plot

31

Point of interest = AbsMax Total is an absolute maximum of

utilization factors among all point of interest.
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Criteria Plot Results for All Welds SDC M

VERIFIER

PvmmvBgviiv « S p TAHBHR o [Pk DB B E Gop1 v @ BBy & [QBQ

1,2

1,1

0,9
0,8
0,7
0,6
0,5
0,4
0,3
K
X

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

0,2

0,1
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Create Criteria Plot for Property Shape (Plate) SDC

VERIFIE

. . . Fatigue Check Criteria Plot — w
Execute right click on 1..Fatigue and

select Criteria Plot

ID 2 | Title | |

Load Group and Show Results for:
1..Fatigue Group 1;

Default Title |Overall Damage roct 5 (FG1, All Entities, v1, Total) |

Parameter: Damage root 5 Descrition | v
Options Selection

Direction: Overall Check 1. Fatigue | @ @
Fatigue Group 1. Fatigue Group 1 8| |+ AllEntities | [~ ]

Point of interest: Total; Type: AbsMax Show Resultfor | 1.Fatigue Group 1 >J ﬂ

Parameter | Damage roots _ |

Select +All Entities and press % to Direction

remove them

00000

Add » Point of Interest |Tuta| v| Type |AbsMa} "

& Edit View | 1..Default View v | Elements

=[1  Rename

4 [ Standards (1) e
4 [ 1.BS 7608 Fatigue (2014) Remove Labels None | Limits | None |
b E lnF"Ut Copy To Standard...
4 E Checks “} ,@ Show Parameter References in Formulas | 2 | | Cancel |
1 1. Fatigue S | Mowe
b Pﬂﬂ-PmEEﬁiﬂg Clear Results
@ {}ptimizatiuns (o) BE Table (expand/extreme)
m REPD'”S (0) fg  Components Extreme Table (over selections)
% Flow Table (over loads)
BB Criteria Plot d
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Create Criteria Plot for Property Shape (Plate) (Continuation) SDC M

VERIFIE

_G In Selection, press |*= Fatigue Check Criteia Pot - x
%  Components
I 2 | Tite | | & Materials
Select Pr operty Type ( Rod , Beam ’ Plate yooo ) Default Title |Ouerall Damage roct 5 (FG1, [Empty], v1, Total) | é ::;::es
Description | |V| :P Fern Loads
_e o Colect O Constraints
Select 2..Plate and press OK o : = i
P Chec [1Fatique | [m] [a][a] yll el :
Add Property Shape Condition — O b4 SEgLE Ll |1"Fati{‘:"'le Group 1 | n I:‘ I:' @ Beam Sections 4
_0 Press OK Gperation | — v| Show Result for | 1..Fatigue Group 1 v | I:‘ I:' i i::{i‘:m :
Search Parameter | Damage root 5 v | I:‘ I:' st | Connections 5

D | || 6o | Direction | Overall v Property Type (Rod, Beam, Plate, .) ﬂ
Filter | || e Point of Interest Total v Type | AbsMa ~ Property Shape (Circular Tube, |-Beam, ...

Show | Al [ & ] - |1..Defau|nr.ew .,| emente Element Topalogy (T, Quad, Brick, ..)

Add Visible

T+  Additional Rules »

n 1.Beam . Labels |None | Limits |NOI"IE
2..Plate
[ 3.50lid

[] 4.Bar

[ 5.Red

[ 6.Tube

[1 7.laminate
[ 8.Mass

[] 9.Membrane
1 10.Plane Strain . . .
[ 1.Shear Criteria Plot type shows that each element is coloured, based
[] 12.Bending

1 13.Rigid

[ 14.Curved Tube

[ 15.Curved B
Selected: 1/27 n oK

!

‘L) Recent (6) »

Import from Components

on a single output value for the element.

| Cancel
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PvovEyiv - SR TAEHBERR Pk HODB B E cop1 v @ E Ry & QB0

<

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

1,2 .
1,1

0,9

0,38

0,7

0,6

0,5

04
0,3
0,2

01
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Create Reports in Report Designer

36

SDCM

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

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