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Content

 This step-by-step tutorial demonstrates how to implement the fatigue 

check according F.E.M. 1.001 and Eurocode 3 in SDC Verifier.

 FEM 1.001 Fatigue and Eurocode 3 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
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Fatigue in SDC Verifier

Kappa Factor

Allowable Stress

Utilization Factor Combined
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Stress Fatigue

Corresponding values of Stress fatigue in SDC Verifier:

Stress Fatigue is used in Fatigue Allowable Stress calculations. Stress Fatigue depends on:
- Weld Type (W0-W2, K0-K4);
- Element Group / Loading Group (B1-B6);
- Material Type ( St360/St37, St510/St52).

Corresponding values of Stress 
fatigue in SDC Verifier for 

classification below
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Weld Type

Weld Type – also called Notch Case, defines which elements belong
to what weld type (K0-K4 – joints affected by welding, W0-W2 –
elements and joints, not affected by welding). Weld Type depends
on shape, structural design, whole pattern or type and quality of
welds.
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Element Group

Load Spectrum

Element Group

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

Load Cycles

Numbe

r Total

Moves per hour 30

Hours per day 10 300

Days per year 300 90000

Number of Years 20 1800000

Total Million: 1.8

Example of Load Cycles:

Class of Utilization B7 (1.8 million < 2 x 10^6)

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started


https://sdcverifier.com8

Open the starter model

Open project F.E.M. 1.001

Launch SDC Verifier 1

2

2
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Run Analysis

Press        to start Analysis in Femap1

1
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Weld Finder

Execute Recognition =>Weld Finder => 
Edit…

Press Find.

Press Close.

Preview selected welds

Plot of selected welds in colors and with 
labels of IDs

Press        to Export selected sections to 
components

There were found some Welds with 
all welded Parts; click to close this 
message

Add, Edit, Combine  and Remove Welds.

Move Welds. Order is important when one 
element belongs to 2 welds.
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Weld Finder. Export

Click As One Component

Press OK.

New component will be created.

1
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Stress Transformation

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

𝜎𝑛𝑛 =
(𝜎𝑥𝑥+𝜎𝑦𝑦)

2
+
(𝜎𝑥𝑥−𝜎𝑦𝑦)

2
∗ cos 2𝜃 + 𝜏𝑥𝑦 ∗ sin 2𝜃

𝜏𝑛𝑡 = −
(𝜎𝑥𝑥−𝜎𝑦𝑦)

2
∗ sin 2𝜃 + 𝜏𝑥𝑦 ∗ cos 2𝜃

𝜎𝑡𝑡 =
(𝜎𝑥𝑥+𝜎𝑦𝑦)

2
−
(𝜎𝑥𝑥−𝜎𝑦𝑦)

2
∗ cos 2𝜃 − 𝜏𝑥𝑦 ∗ 𝑠𝑖𝑛 2𝜃

𝜎𝑥𝑥 , 𝜎𝑦𝑦 , 𝜏𝑥𝑦 − original x, y and shear stress in local element x, y and shear directions

𝜎𝑡𝑡 , 𝜎𝑛𝑛 , 𝜏𝑛𝑡 − transformed x, y and shear stress in weld x, y and shear directions
𝜃 – angle between the element and weld x directions.
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Add FEM 1.001 standard

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).

Execute Add => F.E.M. 1.001 in 
Standards context menu.1

1
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F.E.M. 1.001 Standard

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

Selection: All Entities

Press         to edit material properties. 

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

Press OK.

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.
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Definition of weld categories

 Weld/notch category determines fatigue resistance

 Division in welds / non welds for FEM 1.001:

 W category is for non welded parts

 K category is for welded parts

 Fatigue resistance is further specified by adding classes

 W0-W2 for non-welded parts

 K0-K4 for welded parts

 Better fatigue resistance results in lower class number 
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Weld Classes depends on Weld Type
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Welt Type – stress direction

Parallel with weld Perpendicular to weld Shear

Weld K1 K2 K0

No weld W0 tD(-1) = sD(-1) / sqrt(3)

Steel Grade σD(-1) for k=-1  elemеnt group 5  St 52-3

Notch group W0 W1 W2 K0 K1 K2 K3 K4

Stress 
amplitude

163.8 130.3 104.2 118.8 106.1 89.1 63.6 38.2

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started
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For beams SCF of connections can be included in the classification

Depends on Stress 

concentrations:

(not included in this tutorial)
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Weld Type Classification

Press Ok-->Yes (Define for the Weld
Type).

Press to Add Condition.

Select Multiple Conditions options

Press Add all Welds

Press X/Y/XY

X: K1 Y: K2 XY: K0

Press OK
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Weld Type classification intersecting welds 

At intersecting welds all stresses 

are perpendicular to the weld 

direction. 

The last condition overwrites the 

previous ones and settings in 

condition 2 => K1(X) are replaced 

with K2(X) for intersections

Click All welds intersections

Press to Add Condition.

Directions: X

Value: K2

Press OK
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Check classification

1

2

1

2
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Element Group classification

Press for the Element Group.

Select Element Group: E6. Press To All.

Press OK.
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Material Type classification

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

Press for the Material Type.

Select Material Type: Fe360 (Fe 37).
Press To All.

Press OK.

Press OK to create Standard.
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Create extreme table

Table Type: Parameter over
Directions.

Selection: All Entities.

Press Fill Table.

Press OK.

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

Parameter: Utilization Factor.

Execute Table (expand/extreme) in
Fatigue Check context menu.

Load: 1..Load Group1.
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Create criteria plot

Execute Criteria Plot in Fatigue Check
context menu

Parameter: Utilization Factor

Direction: Overall

Point of interest: Total Type: AbsMax

Press Preview

Press OK

Point of interest = AbsMax Total is absolute
maximum utilization factors among all point of
interest.
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Report. Tables and plots

1.

Results => Check Tables

Press => Check ‘2..Fatigue Check’ 
=>

Table Type: Extreme.

Selection: All Entities.

Parameter: Utilization Factor.

Press OK.

Load Group: 1..Load Group
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Report. Tables and plots

Point of Interest: Total.

Direction: Overall

Selection: All Entities.

Results => Check Plots

Press => Check ‘2..Fatigue Check’ 
=>

Load Group: 1..Load Group

Parameters: Utilization Factor

Press OK.
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Report. Fatigue Check

Insert => Appendix => Standards
Description

Choose 1..FEM 1.001

Press OK.

4.

Expand standard 1..FEM 1.001 =>
Generate .
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Report. Results

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started


https://sdcverifier.com30

Eurocode3 Stress history

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

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

L1L2L3L4

Load cycle Number of cycles Content

L4-L1 0,5 e6 LS4, LS3, LS2, LS1, IL1

L4-L2 1,0 e6 LS4, LS3, LS2, IL1

L4-L3 0,5 e6 LS4, LS3, IL1

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

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started
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Add Fatigue Group (stress history)

Select Fatigue Groups in
Navigation tree

Title: Detailed load cycles pattern

Select all groups and press

Select 1..L4-L1 and 3..L4-L3

Fatigue Item Cycles: 0.5e+6 and
Set.

Set 1e+6 cycles for 2..L4-L2

Press Create

Total number of load
cycles is calculated
automatically
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Fatigue calculation with Eurocode 3

Execute Add => Eurocode 3 Fatigue 
(EN 1993-1-9) in Standards context 
menu.

Consequence of Failure: Low

Assessment Method: Damage 
tolerant

Safety Factor Low 
consequence

High 
consequence

Damage 
tolerant

1.0
1.15

Safe life 1.15 1.35
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FAT classes Eurocode3

Perpendicular to weld Parallel with weld Shear

Weld 80 100 80

No weld 160 100

For determination of FAT classes check standard!
In this tutorial only examples are given
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Eurocode3 Fat Class

Press Define for the FAT Class.

Full Model: 160

For welds: X: 100; Y/XY: 80

All Entities: 100 (No weld)

For welds intersections: X: 80
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FAT classes plot

1
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Fatigue Damage Plot

Execute Criteria Plot in Fatigue Check
context menu

Parameter: Summed Damage

Direction: Overall

Point of interest: Total Type: AbsMax

Press Preview

Press OK
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Comparison

Eurocode 3 utilization factor at 2 million cycles

FEM 1.001 utilization factor 
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