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Content

This step-by-step tutorial demonstrates how to implement the fatigue check according FE.M. 1.001
in SDC Verifier.

The following steps are covered:

v

FEM 1.001 Fatigue detailed review;
» Implementation in SDC Verifier;

»  Weld Finder Tool overview;

» Fatigue tables and plots;

» Report preparation and results.
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Fatigue F.E.M. 1.001

Allowable Stress Design method [permissible stress)
ot N/mm?
- -
The following formulae give for all values of k the permissible stresses for fatigue 1
/ AV,
a) k<0 // /
- for tension : o =5.0,/(3-2.x) (1) / ///// ’
- for compression : 6e=2.0w/(1-x) 2 ///// /
ow is given in table above. = /7/ // // e // /
b) K>0 i / =1 - /
- for tension g=0o/[1-x.(1-00/04+1)] (3) W, ,/ 100
Kz —
- for compression o.=12. 0 (4) Ks /// -
/// .
K‘ ———
where oo = tensile stress for k = 0 is given by the formula (1) that is :
0o =1,66. o 0 K
40 08 06 04 02 0 02 04 06 08 10
o+ = tensile stress for k = + 1 that is the ultimate strength or divided by the coefficient of safety Ratio between the extreme stresses
43: On =0,75. or Figure A.3.6.1. - (A 52; tension; group E6)
oy is limited in every case t0 0,75 . or .
By way of illustration, fig. A.3.6.1. shows curves giving the permissible stress as a function of
the ratio x for the following cases :
- steel A.52 ;
- predominant tensile stress ;
- group E6 ;
- construction cases Wy, W1, W: for unwelded components and cases of construction for
joints Ko to Ka.
The permissible stresses have been limited to 240 N/mm?, i.e. to the permissible stress adopted
for checking for ultimate strength.
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Fatigue in SDC Verifier

Kappa Factor [ Add Custem Check _ 0O w
Options
Kx = Oxmin / Ox max ID |2 | Title |Fatigue Check ver Directions
Ky = Oy min / Oy max Alias |Fatigue_013c;k e TrE
Kxy = Ty min | Ty max Description | Load Group Only v
Show Parameter Description 4| Entities

~Fammeters (4)/ Beplacements [T
({Kappa Factor)

Allowable Stress

Parameter = FKappa

211: if{Sweldibs > 0,

SweldMin / SweldMax,

SweldMax / SweldMin)

a) k=0 Parameter = 5f (Stress Fatigume)
- for tension : o =5.0,4/(3-2.x) (1) B1l: Min(units.FromPaToCurrent {Switch{MaterialType, Fe360, Sf Fe360 (ElementGroup, WeldIype),
Fe510, S Fe5l0{ElementGroup, WeldIype))), Static Check.Sallow)
- for compression : 0o =2 .
|| |Farameter = Sallow fatigme (Allowable Stress Fatiguoe)

[x] &) [iw] [] [+]

ow is given in table above. All: if (Keppa > 0, if(Sweldibs >0, (5 / 3 * 3L) / (L - (1 - (5 / 3 * 35Z) / (0.7% * tensile))|*

Kappa), (2 * S£) / {1 - (1L - (2 * S£) / (0.9 * ten3zile)) * Kappa)), if(Sweldibs > 0, (5 * S5f)
b) K>0 {3 - 2 * Kappa), (2 * 5f) / (1 - Kappa)))
- for tension =op/[1-x.(T- Eqv.: 0
- for compression 0c=12.0 L Parameter = Uf (Utilization Factor)

R11: Abs{Sweldibs) / Min(
XY: Aba(Sweldlba) / (Min(Static_Check.

w, Sallow_Fatigue)
Sallow_Fatigue / if(WeldType <= Weld E4, 3QRT(2),

SQRT(3))))
YZ: BAba(3weldRba) f (Min({Stetic Check.Ssllow, Sallow Fatigue / if (WeldType <= Weld K4, SQRT(2),
, . . SQRT(3))))
Utlllzatlon FaCtor Comblned ZX: Rbs(Sweldibs) / (Min(Static CF .58llow, Sallow_Fatigue / if (WeldType <= Weld F4, SQRT(2),
SOBRTL31400

Eqv.: pow(me.x, 2} + pow(me.y, 2) + pow(me.z, 2) + pow(me.xy, 2) + pow(me.yz, 2) + pow(me.zx,
- gign(Sweldhibka.X) * me.x * gign(Sweldhba.¥) * me.v - gign{Sweldibs.Y) * me.y * sign(Sweldibs.[f
* me.z - sign{Sweldhbs.Z) * me.z * sign(Sweldhbs.X) * me.x

Overall: Max{me.x, me.y, De.Z, me.Xy, DE.¥EZ, De.zZX, sgri{me.egv / 1.1))

] (1] [ Gorrents |

where the stress values oy, 0ya and T,y are those resulting from the application of formulae (1),
(2), (3) and (4) limited to 0,75 . og.

(Ox max / Oxa )2 + (Cy max / Oya )2 - 4_/—_

meax-Uymaxé(loxal-|0'ya|)+
(Txymax/Txya) <1

2

|| T |

oK
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Stress Fatigue

Stress Fatigue is used in Fatigue Allowable Stress calculations. Stress Fatigue depends on:
- Weld Type (W0-W2, KO-K4);
k<0 - Element Group / Loading Group (B1-B6);
- for tension a=5.[u/k3-2.x) (1) - Material Type ( St360/St37, St510/5t52).

- for compression : Oc = 2 ( 1-x) (2)

Table TA36.1. , Corresponding values of Stress fatigue in SDC Verifier:
Values of oy depending on the component group and construction case (N/mm°)
Welded components  Bxtreme Table - u] X
Unwelded components Consltruction cases =y e
Com- Construction cases (Steels St 37 to St 52, Fe 360 to Fe 510)
ponent Wy W, W D . T Extreme X Y z Xr Yz Zx Eqv Overall
group | Fe 360 Fe 360 Fe 360 e L
St37 | St52 | St37 | St52 | 5137 | St52 Ka K1 Ka Ka K Tz | K2 | [sssess 11380045 12750046 || 14780646 | 0.00e+6
St44 [Fe510| St44 |Fe510| St44 |Fe510 P Gement ID T = g3 1 1
E1 2491 | 2980 | 2117 | 25633 | 1744 | 2086 ((361,9)|(323,1)|(2714)| 193,9 | 1163 Chock [£-Faipie Gk ] [vasmun
= Vel 9560e+6 | 113.80e+6 127.50e+6 147.80e+6 | 0.00e+6
E2 2244 | 2617 | 1907 | 2224 | 1571 | 1832 [(203.8) | 2623 | 2203 | 1574 | 944 Lozd Group [1.Load Group | lir} ;E:EE D p P o p p
Table Type Parameter over Directions Mosoite
E3 2022 | 2298 | 1718 | 1953 | 141,56 | 1608 | 2384 | 2129 | 1788 [ 1277 | 766
I Parameter Stress Fatigue v IVa\ue 95.60e+6 113.80e+6 127 50e+6 14780e+6 | 0.00e+6
E4 | 1821 [ 2018 | 1548 | 1715 | 127,5 | 1412 | 1935 | 1728 | 1451 | 103,7 | 622 Selection Eement ID ! e 2 ! !
AL hs| G |2 B 1 (D
ES 1641 | 177.2 | 1395 | 1906 | 1149 | 1240 | 1571 | 1403 | 1178 | 842 50,5 e
+ Al welds Al
E6 | 1478 | 1556 | 1257 | 132,3 | 103,5 | 108,9 | 1275 | 1138 | 956 | 683 | 410 v %
E7 1332 | 1366 | 1132 | 1162 | 932 95,7 | 1035 | 924 77,6 554 333 pp
-
E8 1200 | 1200 | 102,00 | 1020 | 840 84,0 8.0 750 63,0 45,0 270
o | owes
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VERTITFIER



Weld Type

- \~l
Weld Type — also called Notch Case, defines which elements belong Case K2 - Medium stress concentration
tO What Weld type (KO'K4 - JOIntS affected by Welding, WO'W2 - Reference Description Figure Symbo|
i ; Parts of different thickness butt %
elements and joints, not.affected by welding). Weld Type depends welded (0.Q.) at right angles to the <_|—_\'_,_ — >b
on shape, structural design, whole pattern or type and quality of 2,1 direction of the forces. Asymmetrical & ><
slope : 1in 3 (or symmetrical slopes :
Cruciform joint made with K-welds D
24 (S.Q.) perpendicular to the direction of y} ét(
Case Wo the forces -
Reference |Description Figure Symbol
Parent metal, homogeneous surface. - c K.-S t trati
Wo Part without joints or breaks in continuity - ase A - Severe siress concenlration
solid bars) and without notch effects Butt weld with backing strip and no
( napars) an i nowch ete — 3,11 backing run. Backing strip secured by .._.@ —_ <
untess the ‘atter can be calcu'atec. intermittent tack welds
Case Kg - Slight stress concentration 4
Cruciform joint made with K-weld D
Reference |Description Figure Symbol 34 (0.Q.) at right angles to the direction E /_’
of the forces
» 4 * -~
0,1 Parts butt-welded (S.Q.) at right
angles to direction of forces P 100 Case K4 - Very severe stress concentration
- 3 +> Q
Reference | Description Figure Symbol
Case K; - Moderate stress concentration Parts of different thickness butt L—b_' >P
41 welded (O.Q.) atright angles to the -+ c
Reference |Description Figure Svymbol direction of the forces. Asymmetrical
B g ! position without blend slope ><
Parts joined by butt welding (0.Q.) at - >P P 4 D
a Q.
1,1 right angles to the direction of the P100 Cruciform joint made with fillet weld &
forces - - or P10 4,4 (0.Q.) at right angles to the direction
>< of the forces e
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Element Group L

Element Group also called Loading Group depends on: Class of Utilization, Load Spectrum.

Example of Load Cycles: Load Spectrum

Load Cycles Number | Total Table T.2.1.4.3. - Spectrum classes
Moves per hour 30 Symbol Spectrum factor ks,
Hours per day 10 300 ﬁ; 0125 < ::SD f g’ggg
1 sp - 3
Days per year 300 90000 P3 0250 < ko < 0,500
Number of Years 20| 1800000 P4 0500 < ke < 1,000
Total Million: 1.8 :

I(sp = (011’ Omax)c (n1 / I'I) + {02/‘ Gmax)c (I'Iz / n) + .. +(0'nf Umax)c (nr/‘ I'I) = z [(Oilr Gmax)c (ni / I'I) ]

r

i=1

ny +npt+ ... +nN = n=n
Class of Utilization B7 (1.8 million < 2 x 1076)
Element Group
Table T.2.1.4.2. - Classes of utilization
ol duration of se Table T.2.1.4.4. - Component groups
Symbol (number n of stress cycles)

BO n < 16 000 Stress Class of utilization

B2 32000 < 63 000

B3 63 000 z rr: < 125 000 class BO B1 B2 B3 B4 B5 B6 B7 .! B8 B9 B10

B4 125 000 < n < 250 000 El E1 E1 E1 E2 E3 = |=5] [=¢) E7 E8

B5 250 000 < n < 500 000 E1 E1 E1 E2 E3 E4 BE5 E6 ] Er E8 E3

B6 500000 < n < 1.000 000, P3 E1 E1 B2 E3 E4 E5 =% E/ ES ES ES
| B7 1 000 000 < n < 2 000 000 P4 E1l E2 2 E4 E5 E6 E7 E3 B8 =) E8

BY 2000 000 < n < 7000 000

B9 4 000 000 < n < 8 000 000

B10 8 000 000 < n
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Open the starter model

. [ SDC Verifier 4.0 - Untitled — O X
LaunCh SDC Verlfler |V © File Settings Model Recognition Job  Tools Standard Report  Help
(e sSYD TS p- ¢ R0 AE-E-55FD2 8 MM &L= L|&F] GoToEmbedMode |
Il

¥ Open =
Open project F.E.M. 1.001 from the « « 4 [ » ThisPC » Other(G) > Tutorials > FEM. 1001 v @ | Search FEM.1.001 p
directory Tutorials/ F.E.M. 1.001. Orgenize ¥ New folder - m @

s 3 Quickaccess MName - Date modified Type Size

+ &2 Dropbor 2.| &1 F.EM, 1,001 22,03.2016 12:00 SDC Verifier Praject mxal

> f@ OneDrive

> [ This PC

> ;‘ Metwork

> *& Homegroup

File name: | F.E.M. 1,001 v| |SDC Verifier Project (*.sdev;*sd |

I Open | | Cancel ‘
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Run Analysis

Press P to start Analysis in Femap

[ SDC Verifier 4.0 - G\ Tutorials\F.EM. 1.001\F.E.M. 1.001 sdev

© File Settings Model Recogniton Job  Tools  Standard Report  Help

EDEl‘é'ﬂ\GQE*x*i—H:lb-l@bkHWIE\@-E-%%%%%IHu{-}hl.

"
i Jb |14} F1 Go ToEmbed Mode |

J Plats (0)
@~ T Tools
Standards (0)
[uil Reports (0)

(@) Create Individual Load(s) for calculation
Calculation Load(s)

| FEM Loads Constraints (® Use Constraint

() Inertia Relisf

(O) Create Individual Load(s) from existing results
Resulis Load(s)

Output Sets

Output Sets per Load

Nodes: 37803 Elements: 39707 Fem Model: G:\Tutorials\F.E.M. 1.001\F.EM. 1.001.modfem
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Weld Finder

Execute Recognition =>Weld Finder =>
Edit...

Press Find Welds.

Press Export

[ Welds Finder — =
Settings Welds
i Al Entiti
SEEEET [ s | | D Tie Elements Nodes Court
Selection - Part of the model where to find pefedt THe | W xoniniyi27s
welds 5 ko P AR RE m
Treat as weld ff diferent properties 4 |4X=296:Y=1262-837) 522 175
Treat Allowable angle between elements in one weld 3&' 3 5(X=-296Y=1238Z=648) 210 7
e o 6 G(X=-296,Y=1238,Z2=779) 3 2
Move Welds. Order is important when one T 7 X 296 Y= 1238 Z=780) 3 5
2 B(X=-296,Y=1238,Z=969) 306 103
element belongs to 2 welds. Angle e e .
10 10(%=-3027. Y =12.75; Z=8.36) 486 163
1hl MNE=-3027.Y=12,Z=841) 504 169
. . Weld 1 Weld 2 12 12(X=-3061;Y=126,Z2=8.37) 522 175
Add, Edit, Combine and Remove Welds. 13 [13X=-3061:Y-1238:Z-649) 210 7
’ - 14 14(X=-3061;Y=1238,Z2=779) 3 2
Treat elements of same property as weld if angle A > 45lz| 5 15 (X= 3061 Y= 1238 2= 781) 3 >
A 16 16 (X=-3061;Y =12.38, Z=5969) 306 103
17 17 (%X =-3061; Y =1212; Z=10.09) 240 21
Preview and Export selected welds 18 [18(X=2961.Y=1251: 2= 261) 2 12
15 19(X=-2961.Y=1247, Z=287) 27 10
20 20X =-2961,Y=1247,Z=417) 27 10 v
. . Find Welds Export
Plot of selected welds in colors and with labels 2. I | |”| J3
of IDs ok || Cancel |

» 10 www.sdcverifier.com SDC M
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Weld Finder. Export

All welds as one component ON
All welds as one group ON ¥ Export - P

[ 1 Al welds intersections (nodal component)

Femap group and new component will
be created. [] Al welds intersections (elemental component)

All welds as one component

3.
@ Press OK. All welds as one group
4.

oK Cancel

It is possible to export weld intersections
into component (Nodal or Elemental)

» Il www.sdcverifier.com SDC M
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Stress Transformation >

Stresses for weld elements are automatically transformed =y
in the direction of the corresponding weld from Weld
Finder Tool using the wedge method. Stresses are
transformed only for plate type elements.

Oxx 1O Oxx—0
O'nn=( xxz ) +( xxz yy)*c0529+ Tyy * Sin 260

Tt = — > % Sin 260 + Ty * cOS 20

_ (O'xx‘l'o'yy) _ (Uxx_ayy)
2 2

* C0S 20 — Ty, * Sin 26

Oxx, Oyy, Txy — Original x,y and shear stress in local element x, y and shear directions

Ott) Onn, Tne — transformed x, y and shear stress in weld x,y and shear directions
6 - angle between the element and weld x directions.

12 www.sdcverifier.com Sﬁ@ w

VERTITFIER



Add Standard

Execute Add => F.E.M. 1.001 in
Standards context menu.

F.E.M. 1.001 - performs static stress
check and fatigue check for steel
structures of crane and crane
equipment. Fatigue calculations are
performed according to Allowable Stress
Design method (ASD).

Add »

M—

—

Remaowve Multiple

Clear Checks results

Lead From Library

ANSIFAISC 360-10
APIRP 24 LRFD (1st, Jul 1993)
DM 153018

Eurocode 3

F.E.M. 1.001

B EEDDERERE R R R

]

SO 19902 (1st, Dec 2007)

Marsok MO (rev.3, Feb 2013)
Plate Buckling ABS 2004

Plate Buckling ABS 2014

Plate Buckling DMV CM30/1%95
Plate Buckling DMV RP-C201 2070

Custom

www.sdcverifier.com
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F.E.M. 1.001 Standard

Selection: All Entities

Press to edit material properties.

Amount of materials with not defined
Tensile or Yield are displayed in the field

Tensile Strength: 360e6
Yield Stress: 240e6 and Press Set.

Press OK.

OO OO

¥ FEM 1.001

ID [1 | Ttle  [FEM 1001

Description |

Classifications
Weld Type |

Blement Group |

Material Type |

Materials with Yield or Tensiee = 0 2.

Create Tables and Plots for Loads 1 =

Unic System [MKS (Meter/Kg/Second) | |y | Blements

Unit System. Stress Fatigue values are
constant for specified material and are
measured in Pa. Changing unit system
enables to convert Pa into Mpa, for
example.

[+ Material Fatigue Parameters

Materials Tensile Strength Yield Stress
1..5355 360000000 240000000

Properties
Tensile Strength

3606

Yield Stress

2406

[ =

www.sdcverifier.com
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Definition of weld categories i

» Weld/notch category determines fatigue resistance
» Division in welds / non welds for FEM 1.001:

WV category is for non welded parts

K category is for welded parts

» Fatigue resistance is further specified by adding classes
WO0-W?2 for non-welded parts
K0-K4 for welded parts

» Better fatigue resistance results in lower class number

15 www.sdcverifier.com Sﬁ@ \/
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Non-weld group W0
nr. description of the main fypes synbol
WO | Part without hole and without joint, -
With a normal state of the surface,
without noteh behariour. ~.
Slight notch behavior group KO
nr. deseription of the mais types symzal

Q 011 Parts, jointed by a butt veld of spacial
I quaji{y, perpendicular to the direction
of fores,

f
Moderate notch behavior group K1
nr. description of tha nain types synhal
11 Parts, jointed by a butt weld of crdinary
quality, perpendicular to the direction Par
of faree, P00
P or
><
P 100
-
Medium notch behavior group K2
nr. deseription of tha nain types synbal

n Prafiles, jointed by butt welds of spocial
quality, parpondicular to the direction of
force.

c{}#}rmo
d><o P 100

Great notch behavior group K3

311 | Parts joinled by a butt weld with a backing
gtrap, without gealing run zad perpend-
jeular to the direction of force.

Backing strap fixed by tack velding.

and a different connection type 351

= -~

nr. description of the main iypes

synbal

351 | Double bevel veld of ardinary quality,
perpendicul ar o the direction of force,
between erossing parts.

\/D

Very great nofch behavior group K4

nr. description of the maln types symoe|
412 | Paris of different thickness, jointed by -
a butt weld of ordinary quality, oy
;arper\dhu]al‘ i e direction of fr"l!r:. - I~ >+ P
Myanetrical Jolnt without slope, — E ] —- :"{ P

and a different connection type 451

451 | Fillel walds of noreal guality or single
bevel wald [included Fi11et vald) with
backing, persendicular to the dirsction
af foree, between crossing pards.

AND
~D
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Stress perpendicular to weld | Stress parallel with weld

Paor e Por

K1 @ e | KO Por

_ >< b s P 100

= o] & | €
K1 |

s AN

No weld (all directions)

WO {/ In the software: 7,(-1) = oy(-1) / sqrt(3)

Steel Grade

Notch group ‘Jl

104.2 |118.8|106.189.1 |63.6




included in the classification

Depends on Stress concentrations:

Slight notch behavior group KO
M3 Gusset, jointed by cutt welds of special

qualtir, perpendioular (o the dlrection 3 ;
of force. 100
-— —
= £ 100
Moderate notch behavior group K1
13 Guggot, jointed by butt walds of ordinary
quality, perpendicular fo the direction Por
of force, P 100
-— —==
P ar
= P00
Medium notch behavior group K2
M3 | Butt weld of speetal quality end continuous —
part, both perpendicilar to the diraction "
of ferce, at o crossing of flanges uith CDH:" P10
An=selded corner plates, The ends of the - —
wlds gra ground to prevent them from d}¢' F100
rotch behaviour, i
Great notch behavior group K3
33 | Butt weld of ordinary quality and continuous
par? balh perperdicular to the direction of Par
Farce, at a crossing of flanges with welded P 100
zarner plates, The ends of the welds have - — Por
been ground to prevent them from rotch > P100
behaviowr,

Very great notch behavior group K4

413 | Butt weld of ardinzry quelity, perpandicelar)
To the alrection of force, at a crossing of
flanges without corner plates,

b e

=P

(not included in this tutorial)

18
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Weld Type classification

OO OO

: [ Edit Classification - X
Press Define for the Weld Type.
ID [1 | Title |weid Type |
Select Weld Type WO. Press Apply to Full e WeldType || |Classification Condition - X
Model condition. Descrtion | [ feecton Select Direction’s)
i =] @  components M
" Classficati ! . X
Press ¥ Add Condition. Select All Welds wzd'Tw:” 2. [ T ] S, Materials %Y
Condition and select operation Add. L Properies %fw
P OK Element (s) Classfication !3 Groups MYz
ress . No. Selection Classfication 3. E & Femloads [A ZX _
1| Full Model wo ot | & Constraints [ Equivalert
I Id . d K1 Previous
Select Weld Type: K1. fossiioat i Sections ,
veld e UL Welds 3.» |I All welds |'
) ) I+ Additional Rules  » All welds intersections
SEIeCt d|rect|0n X. Press OK. ¥ Planes All welds without intersections
%Y,  Coordinates
[+ Classification Cendition — * [ Select Operation - X
~
Selection S Select Direction(s) = 3. | @ Add
o bl B[] [B] ] 98] | =2 O Famere
iy N 6. [ ok |[ e | O ke
w || x O Reselect
oK Cancel
Lo | G

Bt
Classification
Weld Type I| K1 ~| I

» 19 www.sdcverifier.com SDC M



Weld Type

classification 2

Press IEI Add Condition [ Edit Classification — * [+ Classification Condition — =
Selection: All Welds. Selecton
Weld Type: K2. b [ ] e |Weld Type | ALL it
Direction: Y Alias [WeldType | + Al welds ~|l#
Press OK. Descrption | | v] v|[x
Classffication
Press|E| Add Condition e e E Y| o | Bemerts 12400
Selection: All Welds e : Gassficaton
We/d Type KO Mo, Selection Classffication 6.7 |IE| Weld Type I|K2 v|I
: ' 1 |Full Model wo
Direction: XY. 2 | Alwelde K100 [ ok || cance
Press OK. 3 |Allwelds K2 1
4 Alwelds KD (<)
° Press OK.
[ Classification Condition 7. — x
Selection Select Direction(s)
& mg
+ All welds A k¢
Oz
hd ¥ % MR
vz
IZ‘ Import Welds 8. I| OK |I| Cancel % g:ui\ralent
Benerts
Classification
Weld Type [ko v
oKk || Ccancel
» 20 www.sdcverifier.com
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Weld Type classification intersecting we

Press Add Condition.
Selection: All Weld intersections.
Weld Type: K2.

Direction: X.

Press OK.

The last line in the classification
overwrites the previous lines
Therefor the settings of all weld
intersections overwrites its original
setting of K| in X direction

At intersecting welds all stresses
are perpendicular to the weld
direction

21

v Edit Classification — X 7 Classification Condition - X
Selection
ID [ ] Tie [WeldType | |au/ =] @ components M
a5 Materials X
Alizs |WeldType | ) Y
T Properties z
Description | | “ B Groups P( g
L 4 Femloads p Az
Classfication & Constraints Equivalent
WWeld Type v Apply Elements
Previous
Element/(s) Classification Classificatic s Sections b
Weld Type
No.  Selection Classification E |" IEEE ' All welds
I+ Additional Rules  » All welds intersections
1 Full Model Wo :
2 Al welds K109 & [ yz Planes. All welds without intersections
%%, Coordinates
3 | Alwelds K2 (7) B
4 All welds KO XY) %
5 All welds intersections K2 (%) ﬁ
-
-
g‘ Import Welds oK Cancel

www.sdcverifier.com
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Check classification

W Edit Classification

X

D I | Title |Weld Type |

Alizs (WeldType |

Description | ” W |

Classification /

Weld Type KD v | Apply |

Element(z) Classification v
Mo, Selection Classification / @L'Z
1 | Ful Model W0 /

2 | Al welds kiw

3 | Al welds k2

4 | Alwelds 1 o)

h Al welds intersections 2 (¥

[+ Plot

Parameters

Direction

Pt | | Close |

[ Plot

Parameters

Direction

Pt | Close

oK

www.sdcverifier.com
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Element Group classification

Press Define for the Element Group.

Select Element Group: E6. Press Apply. I

Press OK.

OO

¥ Edit Classification - X
ID 2 | Title |Elemert Group |
Alizs | BementGroup |
Oescrpen | [v]
Classfication
Hement Group 2. |[E6 v | Apply
Element(s) Classffication

| Mo.  Selection Classification

www.sdcverifier.com
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Material Type classification

Press Define for the Material Type.

Select Material Type: Fe360 (Fe 37).
Press Apply.

Press OK.

Press OK to create Standard.

OOOO

Material Type defines which steel is used: St37
or St52. Stress Fatigue values are different for
different materials.

[+ Edit Classification - st

ID 3 | Title |Material Type

Alias | Material Type

Description [Fe360 or Fe510

Classification

Material Tipe 2. [[Fe 360 (Fe 37)

v Aepty |

Blement(s) Classification

Mo. Selection
1 Full Model

Classification

Fe 360 (Fe 37)
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Create extreme table

iw[7] 1.Static Stress Check

Execute Extreme Table in Fatigue Check 2. Ftigue Ch: gy X
3. Fatigue Sumi
context menu. eports (0) Predefined ’
# Edit
Load: 1..Load Groupl. Copy
Copy To Standard...
*  Remove
Fatigue check supports only Load Clear Results
Groups. If only one load group exist in BBl Expand Table

[

the project it will be selected By Bdreme Table

automatically.

Components Table

Extrerne Flow Table

B,
B Criteria Plot
&

Contour Plot
Table Type: Parameter over Directions. — ET—
B e
e . D 1 | Ttle [Utiization Factor (LG 1. Al Entmes) | Bdreme * A z L 'z 2 Eav Overal
Parameter: Utilization Factor. I
= ‘ ”Vl Valug 0.00 0.00 0.00 0.00 0.00
Options Element ID 7146 23465 11761 33624 22621
Check |2. Fatigue Check | Mazdmum
. oy Valug
Selection: All Entities. 2.[eaiGoe [t loadiGrae e ey e oo e e
3. [ Table Type |Faﬂ'nderoverDmch’orB Vl Absolute
4. Parameter |ljizabon Factor V| Valug
. Blemert ID 1139 7547 30842 1133 1133
ill Table e e [ [
Press Fi . ol e ] ][] (0] (@
5. |+ All Entties ~ F
v X
Press OK.
-
6 7 | Concel |
» 25 www.sdcverifier.com
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Create components extreme table

Execute Components Table in Fatigue
Check context menu.

Select All except 7, 8, 9.

Press Fill Table.
Press OK.
Properties 2. /
Search
ID || Go
Fter | |
oA
=

[ 5.5t pit 8 mm thics

[A 6.5t plt 15 mm this

[ 7.5t plt 20 mm thks

[ 8. st plt 25 mm thks

[ 5.5t plt 35 mm thks

B4 10. st plt 4 mm thks

B4 11. st plt 12 mm thks

[ 12, stl plt 24 mm thks

[ 13.stl Lbar 100658 mm

B 14. stl Lbar 100658 mm top)
[ 15. stl Lbar 100658 mm (side)

"

[+ Components Extreme Table

6.stl pit 15 mm thks'
10.stl ptt 4 mm thks®

Property'15. stl L-bar 100658 mm (side)’

| R s

D B | e | | Setections

4_gtl plt 10 mm thics
Description | ” v |

5.stl plt 8 mm thks
Options 5..stl pkt 15 mm thics
Check [2. Fatigue Check | |10tk 4 o thcs
Load Group [1.Load Group 1 | 1.5t plt 12 mm thks
Table Type |F er Over Direcli Vl 12.stl ptt 24 mm thks

13_stl Lbar 100658 mm
Parameter |Ltiza:on Factor o |

14.stl Lbar 100658 mm {op)
Selections (3) 2.

15.5tl Lbar 100x65¢8 mm (side)

4. | o || o |

Components table displays results for multiple selections (e.g.
properties, materials or components). For linear properties (beams,
bars etc.) only X, Equivalent and Overall directions are displayed. If

no elements belong to the property - empty fields are displayed.
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Create criteria plot

Execute Criteria Plot in Fatigue Check
context menu

Parameter: Utilization Factor

LG Parameter: Absolute

LG Parameter — enabled only for Load
Groups. It defines which values to take
(minimum, maximum or absolute
maximum)

Direction: Overall

Point of interest: Total

Press to preview Plot in Femap

[+ Custom Check Criteria x

General
ID Tite |
Description | |
Check [2. Fatique Check | I IE
Load Group [1..Load Group 1 | + Al Enties ~#F
Options ||
Parameter 2. |Ltizd:on Factor o |
LG Parameter 3 | Absolute
Direction 4. | Overal &l Elements |39?ﬂ?
Point Of Interest g | Total o Lmis
View |1..Defaut View v [#] = = ’

Minimum 0

Maxdmum 0

Absohtte Value 5
Set Default Title 6. |[®] o Cancel

Press OK
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Report. Tables and plots

COOOOO

—_ H - 2. Fatigue Check 111
ExeCUte Reports => Add Report Des,gner % 3..F|ue Summ{ [  Generate Ctrl+ Alt+3
=> RESU/tS. e Copy Ctrl+C
@ @ Add Report Wizard 3 ‘ [E Easte 5 '
. . . = - = emove €l
Click on Tables in Fatigue Check context :ddm:lﬁw v ;m:tylrsa = Remove Multpl -
= emove Multiple @ odel up
menu. ¥, Generate Multiple 1. ’m. Apply To All 2
ol 7 Add User Chapter
. . al
Type: Extreme. 2 %1—
[ ContourCheck Plot
% Compenents Table
Selection: All Entities. R Flow Edreme Table
] lE‘ Copy structure Ctrl+1
j Paste structure Cirl+2
Restore default titles
Parameter: Utilization Factor. webelors  Yes IIE =S »
Yes Sort Tables/Plots and put in chapters  »
[+ Customn Check Table — *
Press OK.
o Loads
3 [@5m] =
() Expand Selections (1)
LG Parameter Absolute V4. (’ lil
0
Parameter over Directions V|
&
Kappa Factor
Stress Fatigue
5.
~
v
6 || ok ||| cancel
» 28 www.sdcverifier.com
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Report. Tables and plots

OOOOOOO

Click on Criteria Check Plot in Fatigue ¥ Check Plots X
Check context menu. Loads __ Foinis of Interest
Court 1= 77w
o 21/ Top
. . Parameters Directions 31/ Top
Parameter: Utilization Factor.
Kappa Factor X 41/ Top
Stress Fatigue Y 1J / Bottom
Allowable Stress Fatigue Z 2. / Bottom
recti 2 TR | 24/t
Direction: Overall. vz 4.J/ Bottom
ZX End | # Top
v End J / Bottom
Point of Interest: Total. Vons Soectons (1) e
1..Default View Eb. Le] lil Type |None v|
™ Minimum 0
. - ’
Selection: All Entities. [+ Masdmum 0
Abzolute Value
Press OK.
Generate [@ check item
6. I oK I Cancel
tvm L]
C LR Uiz @ Generate Ctrl+Alt+3 I
- Ctrl+C
3

» 29 www.sdcverifier.com
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Report. Results

2..Fatigue Check

Property Value

Category Elemental Custom Check

Selection All Entities

Parameters 4 Utilization Factor (LG1, All Entities)

Alias (Parameter) Kappa (Kappa Factor) Standard 1..FEM 1.1 Check 2.Fatigue Check
Al if{SweldAbs > 0. SweldMin / SweldMax, SweldMax / SweldMin) Load Group 1.Load Group 1 Parameter Utilization Factor
Alias {Parameter) 5f | Stress Fatigue) Selection All Entities

All Min{units. FremPaToCurrent{Switch (MaterialType, Fe380, 5f_Fe360

(ElementGroup, WeldType), FeS10, 5f_FeS10(ElementGroup, WeldType])).
Static_Check Sallow)
Alias {Parameter] Sallow_fatigue {Allowable Stress Fatigue)
All if (Kappa = 0, if{SweldAbs = 0, (5/3*S7/(1-(1-(5/3*S0/(0.75*
tensile)) * Kappa), {2 % Sf) 7 (1-(1- (2 =S}/ (0.2 * tensile)) * Kappal, if
(SweldAbs = 0, (5 * 5f) /(3 - 2 * Kappa). (2 * 30/ (1 - Kappa)))
1]

Eqgv.

Alias {Parameter] Uf [Utilization Factor)

All Abs(SweldAbs) | Min(Static_Check Sallow, Sallow_Fatigue)

XY Abs{SweldAbs) / (Min(Static_Check.Sallow, Sallow_Fatigue ! iffWeldType
<= \Weld_I4, SQRT(2). SQRT{)))

YZ Abs{SweldAbs) / (Min(Static_Check.Sallow, Sallow_Fatigue ! iffWeldType
<= \Weld_K4, SQRT(2), SQRT(E)))

X Abs{SweldAbs) / (Min(Static_Check.Sallow, Sallow_Fatigue ! iffWeldType
<= \Wald_K4. SQRT(2), SQRT(E))))

Eqv. pow(me.x, 2} + powime.y, 2} + powime.z, 2} + pow(me.xy, Z) + powime.yz.
2) + pow(me. zx, 2 - slgn(&ueldﬂ.hs)(] *me.x * sign{SweldAbs.Y) * me.y -
sign{SweldAbs. ¥} * me.y * sign[SweldAbs.Z) * me.z - sign(SweldAbs Z) *
me.z * sign(SweldAbs X) * me.x

Orverall Max{me. x. me.y, me.z, me.xy. me.yz, mezx, sqrifme.eqgv / 1.1})

Minimum

Overall

Value 0.00 0.00 0.00

_Element ID 37148 834585 11761 833624 83821

Element ID

Walue

Maximum

Value

Absolute

1138 37547 30842 1138 1139

Element ID

Absolute Overall Utilization Factor (LG4, All Entfities, 1..Default View)

N 0

12
1.1

ok}
0.8
[tk
06
05
04
03
02
0.1

Check 2. Fatigue Check Point Total
Load Group 1..Load Group 1 Parameter Ovwerall Utilization Factor
Selection All Entibes View 1..Default View
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Fatigue calculation with Eurocode

W SDC Verifier 4.0.1 - C\Users\bos\OneDrive\sdeverifier.examples\F.E.M. 1.001.sdov

File  Settings Model Recognition Job

D& SYEL+YHp- 94N T AB-B-HHHE

Teols

Standard  Report Help

B @ &= A [ F1 GeToEmbed Mode

'IE Individual Loads (5)
++ Load Sets (4)

| pad Groups (1)
FIG Fatigue Groups {0)
B Tables (0)

-~

» |E  ansiaisc 360-10
Remove Multiple E  APIRP 2ALRFD (1st, Jul 1993)
Clear Checks results E DM 15018
Load From Library [E Eurocode 3
4% 3. Material Type B FEM.1.00
B Standard Tables (2) E 150 19902 (1st, Dec 2007)
Checks (3) B MNorsok NDO4 (rev.3, Feb 2013)
1. Static Stress Check ]
2. Fatigue Check El  Plate Buckling ABS 2004
B Tables (1) Plate Buckling ABS 2014
il Plats (1) )
=| Plate Buckl DMV CN30/1995
3. Fatigue Summation S ate Bucking 3
..... Iﬁ Reports (0) Plate Buckling DNV RP-C201 2010
22:50:31 Chllsers‘bos \OneDrive'sdoverfierexamplesWF.E| Custom

22:55:23 Saving backup file...

Z22:55:23 Chlsers‘bos'\OneDrive'sdoverfierexamples'F.E.M. 1.001_autobackup sdch saved

23:00:23 Saving backup file...

23:00:23 ChlUsers'bos \OneDrive sdoverfierexamplas'F.E.M. 1.001_autobackup sdch saved

23:05:23 Saving backup file...

23:05:23 CAlUsers'bos"\OneDrive \sdoverfierexamplestF.E.M. 1.001_autobackup sdch saved

23:10:23 Saving backup file...

231023 Chllsers‘bos'\OneDrive'sdoverfierexamples ' F.E.M. 1.007_autobackup sdcb saved

Nodes: 37803 Elements: 39707 Fem Model: C:\Users\bos\OneDrive\sdoverifier\examples\F.E.M. 1.00T.modfem
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Eurocode 3 settings

[+ Eurccodel — O ¥ Edit Classification — =

D Tile Eurocode 3 D Title |Heduced Range |

Description | Alias |HeducedHange |
Selection Description  |agnitude of the compressive portion of the stress mnge || LS
FAT Class Define =[] [ ] I non-welded details or stressrelieved welded details
| | | | ALL| (A2 G ] (L[ fit g Classification |the effective stress range may be calculated by adding
Reduced Range |2..Heduced Range | | Define | + All Entities . PReduced Typ the teps:le portion of the sirgss range and 607 of the
magnitude of the compressive portion of the stress rangs
Consequence of Failure | Low w | +  Element(s) 1
Assessment Method | Damage tolerant e | I: No. Sel —
Safety Factor (Gamma_Mf) |1 | Elements |35'.-"1]T-" | 1 Full Model Not Reduced #F
Materials with Yield or Tensie =0 b ] Unit System  [MKS (Meter/Ka/Second)
x
f Je,
E
b

@ | mpor Weds oK || Caneel |

» 32 www.sdcverifier.com SDC M
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Furocode 3 formula’s

[ Fatigue Check

Optiong
n} |2 | Title |Fatigue Check | +| Calculate Results over Directions
Alias |Fatigue | | Calculate Results over Points
Description | ” v | Load Calculation Load Group Summation
[+] Show Parameter Description Selection |AII Entities

|

Parameters (8) / Replacements (0}

Parameter = Delta stress (Delta Stress)

Description: The delta stress 15 the stress difference for a leoad group. For the equivalent
delts stress the standard formuls is used with the delta stress as input. The overall results
give the maximum delts stress of the group 1n each of the 7 directions.

A11: if (ReducedRange = NotReduced, SweldDelta, if({SweldMax <« 0, 0.6 * SweldMax, SweldMax) - if
{SweldMin < 0, 0.6 * SweldMin, SweldMin))

W¥: SweldDeltal

YZ: SweldDelta

ZX: SweldDelta

Eqv.: sgro{pow(me.x,2) + pow(me.v,2) + pow(me.z,2) - me.X * me.y - me.¥ * me.z — me.Z2 * me.x +
3 * (pow(me.xy, 2) + pow({me.vz, 2) + pow({me.zx, 2)))

Owverall: AbsMax(me.x, me.v¥, me.Z, Ie.Xy, Me.¥Z, DSe.ZX, Ie.edv)

Parameter = m (m)
All: if (ItemMumber0fCycles <= 5M, 3, if({ItemNumber0flycles < 100M, 5, 1))

Parameter = F=z (Fatigune Strength)
Description: Maximum delta stress for the number of load cvcles in the group.
All: if({Itemiumber0fCycles <= OM, pow(SN({l, FAT), m) * 2M, if(Itemfumber0fCycles <= 100M, pow

A
&

—
pr—
r —

X

2 (2 QR B B e Lok e
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FAT classes (similar to weld / notch gre

-~ | ¥ — 4 1 W |} -
e . X SE
= == | W7 on
I ”/.-. Y {

[+ Edit Classification

- >

ID Tile [FAT Class

Alizs FAT

Description |

Classffication
FAT Stress

Blement(z) Classification

Mo,  Selection

Classification

S
W
] o Vields oK || Cancel

b 34
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FAT classes Eurocode 3

1000

160
140
25

mim?)

§ I :
<] 3:? s — =
Eﬂ 104 T ——
= &3
& 5 3
E 50
2 i
7 ko
o
=
]
T E— ! Detail category Aoy
mes 2 Constani amplitude
Jatigue limit Aoy,
10 } } } |
1,06 404 1,0E 405 1,0E 406 2 : 1,0E 407 1,0E+08 1,0E+089 3 i_’f‘g;;-;gj'ﬁmn A,

Endurance, number of cycles N

Figure 7.1: Fatigue strength curves for direct stress ranges
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FAT classes Eurocode 3

For determination of FAT classes check standard!
In this tutorial only examples are given

No welds:
Table 8.1: Plain members and mechanically fastened joints
Detail . . , e .
category Constructional detail Description Reguirements
NOTE The fatigue strength curve associated with category 160 | Rolled and extruded products: Dictails 1) 40 30
is the highest. Mo detail can reach a better fatigue strength at any
mumber of cycles. . 1) Platcs and flats; Sharp cdges, surface and rolling
160 -u..,::."‘---___ e 21 Rolled sections; flaws to be improved by grinding
— o N ’/'-". 3) Scamless hollow sections, unitil remoy od and smooth
. _"':-:::’c;::_._ - .-.“'L'h.-_,\___'* _ -:-_"'--h_./; cithier rectangular or circular. transition achieved.
1 | %)
6)and 7) Dictails fi) and 7
100 Rolled and cxtruded products as
m=3 i details 1), 20, 3) At caleulated from: W S(L)
It
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FAT classes |

Furocode 3 welded

7) Repaired automatic or manual | 7) Improvement by grinding
fillet or butt welds for categories | performed by specialist to remove
100 Iy to6). all visible signs and adequate
verification can restore the
original category.

I | LI S T =T T J I T S - 1
9) Transv erse splices nmwelded | -The height of the weld convexity
plate girders withowut cope hole. to be not greater than 2076 of the
10) Full eross-soction butt welds | weld width, with smooth
of rolled sections with cope transition to the plate surface.
holes. -Weld not ground flush
11) Transverse splices in plates, | -Weld mun-on and nm-of picces

size offoct flats, rolled sections or plate to be used and subsequently
’ girders. removed, plate odges to be
fior P
B0 T — , ground flush in direction of
SMCEs,
5 -Welded from both sides;
k=25 checked by NOT.
Dictail 10
The height of the weld convexity
to be not greater than 1006 of the
weld width, with smooth
transition to the plate surface.
£) Continuous fillet welds £} A1 to be caloulated from the
transmitting a shear flow, such weld throat arca.
=0 mm asweb to flange welds in plate
B0 :T“"':-‘a_h__ girders, 9) AT to be calculated from the
e, weld throat ara considering the
m=5 —T\-\_"‘""-\—\_\_ P 9) Fillet welded lap joint. total length of the weld. Weld
(E,-I @:l terminations more than 10 mm
from the plate edge, secakod)
and 5) abowe.

37
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\9,

No weld (normal direction)

L] <

38

100

No weld (shear)

100

<
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Set FAT classes

- E S . —
ID |1 | Title |FAT Class
Mlizs [FAT
Description | | '
Classffication
FAT Stress 160 e Apphy
BElement(z) Classification
No. Selection Classification o=
1 Full Mode 160
o
4 All Entities 100 (Y, Y2, ZX)
2 All welds 100 ()
3 All welds BO (Y, XY}

All welds intersections 80 ()
5 Alwdsintersections 3000

W X

Import Welds 0K

39

v Plot — X
Parameters
Direction
Loz
¥ Plot — *
Parameters
Direction Y w

www.sdcverifier.com
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[ SDC Verifier 4.0.1 - C\Users\bos\OneDrive\sdcverifier\examples\F.EM. 1.001.sdcv

File  Settings Meodel Recognition

Standard  Report  Help

O SYPEEeHp- ¢4 %W 4B-2-85 %88 00

i M | [£ F1 GoToEmbed Mode _

- O X

S Jobs (1)

Bl 1.Job 1

42 Individual Loads (5)
#+ Load Sets {4)

)4 Load Groups (1)

-~ 1 | pad Group 1

G

B Tables (0)

Plats {0)

1.FEM 1.001

1T Constarts (10)
anit Characteristics
—-wa Classifications (3)

wta 2. Hement Group
- 3. Materal Type
FH Standard Tables (2)
Checks (3)
w| 1..5tatic Stress Check
2. Fatique Check
EH Tables (1)
A Plots (1)

i 3. Fatigue Summation
=~ 2.Eurocode 3
1T Constants ()
740t Characteristics

~

Add Fatigue Group

ID Tile |

Dlescription |

LG1 1..Load Group 1

” v | Fatigue tem Cycles

1..Load Group 1

Set number of cycles for this
group with stress variation

Total amount of cycles |ZDDDDDD

23:40:23 Saving backup file...

23:42:24 Selection is empty
23:45:23 Saving backup file...

22:50:23 Saving backup file...

22:40:23 C\Uzers"bos OneDrive\sdoverfiersxamples'\F.E.M. 1.001_autobackup sdcb saved

22:45:23 C\Uzers"bos OneDrive\sdoverfiersxamples'\F.E.M. 1.001_autobackup sdcb saved
23:49:49 Fatigue Group "1..Fatigue Group 1" created
23:50:23 Fatigue Group "1..Fatigue Group 1° removed

23:50:23 Ch\Users‘bos'OneDrive'sdoverfierexamples®\F.E.M. 1.001_autobackup sdch saved

Nodes: 37803 Elernents: 39707 Fem Model: C\Users\bos\OneDrive\sdoverifier\examples\F.E.M. 1.001.modfem
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Calculate and show fatigue dam.a.ge

" SDC Verifier 4.0.1 - C\Users\bos\OneDrive\sdeverifier examples\F.EM. 1.007.sdcy

File  Settings Model Recognition Job  Tools  Standard  Report  Help
&R SYLEES+Hp- ¢4 AE-B-5HFHE S B O E W = L 8 F1 GoToEmbedMode |
iti || ¥ Criteria Fatigue Check Plot - O X
General
0 |
imi Stiffened Panels Finder Description | | v]
=k Jobs (1) )
BE 1..deb 1 . Selection
-4 Indvidual Loads (5) Check |2.Fatigue Check
(-4 Load Sets (4) : 1. Fatigue Group 1
=) ﬁ Load Groups (1) Feigue Groce | = : + Al Enties o
. e 1 Load Group 1 [ Fatigue tem o T | -
=-FG Fatigue Groups (1)
-FG 1..Fatigue Group 1 )
B9 Tables () e
...... J Plats {0) Parameter |Sun1n'|ed Damage ~ |
Elements | 39707
LG Parameter ,%Soh_l‘te w
Direction | overall v || Lims
Type |N0ne ~
Poirt Of Interest | Total v
V ]
View 1..Defautt Vi
--ur"a. Classifications (2) | st view vl IE‘ N 0
-EB Standard Tables (1)
Add Set Defaut Ttle | OK | Cancel
Predefined [
23:45:23 Saving backupfile. .. & Edit A
2%3:45:23 Ch\Users\bos\OneDrive'sdev &l Copy tobackup sdch saved
23:49:49 Fatigue Group "1..Fatigue Grot Copy To Standard.. 0
23:50:23 Fatigue Group "1..Fatigue Gro
23:50:23 Saving backup file. . X) Remove
22:50:23 ChlUsers‘\bos \OneDrive'sdov Clear Results Dtobackup sdcb saved
22:53:46 Fatigue Group "1 Fatigue Gro
23:55:23 Saving backup fils... Expand Table n
23:55:23 Ch\Users'bos'\OneDrive'sdev B Extreme Table stobackup sdch saved v
% Compenents Table .
Modes: 37803 Elements: 39707 Ferr = velsdoverifier\examples\F.E.M. 1.001.modfem
H. Extreme Flow Table
IE Criteria Plot
[ ContourPlot
41 www.sdcverifier.com
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Better subdivision of load cycles -

[

» A better fatigue damage can be made if load cycles are
specified more accurately.

» Instead of 2 million load cycles from start to end:

Load cycle | Number of cycles

L4-L1 0,5 e6 LS4, LS3, LS2, LS1, IL1
L4-L2 1,0 e6 LS4, LS3, LS2, IL1
L4-L3 0,5 €6 LS4, LS3, IL1

NB gravity load is also included because the stress variation determines the fatigue damage

Y

1%
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Make new load cycle groups

» Create load group L4-L3

v SDC Verifier 4.0.1 - C:\Users\bos\OneDrive\projects\allseas_course\F.E.M. 1.001\F.E.M. 1.001_2.sdcv

- O X
File  Settings Model Recognition Job  Tools  Standard  Repert  Help
DEH ho%g*ﬁbvaj’&;g'&""@@vgvﬁ}g}%ﬁﬁgﬁE{E}[.L--L EFIGoToEmbedMode
=2 X Sslettmgs ~ Add Load Group
(e Sysem o e > | ssrkeon
il Legend Settings
44 Number Formats Description | Pl N\ |[%] Factor Set
- Views (1) e
[+-EH Model /7 =
[, Recognition L2 _Z L1.Mourting suface i
[‘]5 Jobs (1) ILS/ 312 Mourting surface
=& :"‘hh_ 1 L4 |4 L3Mounting surface | i B
E'-: Individual Loads (5} ] L5 5..L4 Mourting surface L LS3  |3.Load Set 3 L
Jﬂ 1..Gravity.Mourting suface L51 1..Load Set 1 LS4 |4.load Setd 1
*& 2.11.Mounting suface 7 Load Set 2
-4 312 Mourting suface

i 1..Load Group 1
43 4 |3 Mourting surface

L4 5 |4 Mounting suface

-~
<: D."M Load Groups (1)
Diaa ad 1aroup <
D FE Fatlgue Groups (1) v
-F@ 1..Fatigue Group 1 .
- Tavee ) Select LS3,LS4 and |L| gravity load)
J Plots (0)
E-T T
(=R andanls(l]
B 1..Eurocode 3

J'[ Constants (3)

ear results g Create
: — Classffication Types (3} W

- Create load group L4-L2 in the same way
- Rename Load Group| into L4-L1
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Create fatigue groups and set # of cye

" SDC Verifier 4.0.1 - C:\Users\bos\OneDrive\projects\allseas_course\F.E.M. 1.001\F.E.M. 1.001_2.sdcv

File  Settings Model Recocgnition Job  Tools  Standard  Report Help

(e SYPEEdHp- G Ty L0 BE-B-55 588 B0 N == A & F1 GolTeEmbedMode

WA

5‘5{ Settings ~ Add Fatigue Group

5i Unit Sﬁeﬂ .
: Eﬁl Legend Settings ID Tﬁl(‘ﬁled load cycles pattem 6
‘4.4 Number Formats Desciiption | / \ | b Fatigue ltem Cycles Set

H-® Views (1) \
- E Model /
- o 1.L4LT 56 )
i hhs“""“gm" 21413 1e6
S 1..dob 1 :

£+ Individual Loads (5) I:
-4 1_Gravity. Mourting suface
-4 2 | 1 Mourting surface ’/
-4 3 | 2 Mounting surface
42 4 | 3 Mourting surface <
4 5 | 4 Mounting surfacs
-+ Load Sets (4)
=] ﬁ Load Groups (3)

1 L4

4421413
b 3 a2
=I-FI Fatigue Groups (1

“FG 1..0Overall damage
----- EFH Tables (0}
..... A Piots (0)

T Tools
=+ Standards (1) —
- 1.Eurocode 3 Total amourt of cycles |2DDDDD|] (I Create
/ \—:
/

Total number of load cycles is
calculated automatically
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Calculate and show fatigue damage

| & SDC Verifier 4.0.1 - C\Users\bos\OneDrive\sdcverifierexamples\F.E.M. 1.007.sdc
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