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Content

• 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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Open the Starter Model

1

2

3

Launch SDC Verifier 

Open project 

Hot Spot Stress Tutorial_SDC 

Verifier_2025R1.sdcvp

Press Open

2

3

1
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Run Analysis

1 Go to Home section on the Ribbon 

2 Press      on the toolbar to analyze Job
1

2

Job 1 analysis started and finished

Job is the calculation set that contains loads and their combinations to be 

calculated with the defined calculation options.

Job 1 predefined items: Individual Loads, 

Load Sets, Load Groups and Fatigue Group.
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Weld Finder. Find Welds

1

2

In the Model tree => Recognition, 

select Weld Finder and press Edit

Press Find

Add, Edit, Combine and Remove Welds

Move Welds. Order is important when 

one element belongs to 2 Welds

Preview selected Welds

Plot of selected Welds in colors 

and with labels of IDs

1

2

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.
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Set Sizes in Weld Strength Settings

1

2

3

4

In Weld Type, select Double fillet

Apply by throat thickness (a): ON;

Set a = t/2: ON

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

Press OK

The result 1

2

3

4

3
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Hot Spot Stresses. Overview

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:

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.
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Hot Spot Stress Overview

Press to get information about predefined Parameters

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

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 

and respective point of interest (top or bottom) of the 

element by the following interpolation formula:

Displays weld parts with the first point location 

(Yes - located farther than the weld part elements; 

No - located on the weld part elements)

Where:

Crp1, Crp2, Crp3 are interpolation coefficients;

σDrp1, σDrp2, σDrp3 - nominal stresses at the reference 

points at distances Drp1, Drp2 and Drp3
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Hot Spot Stresses Settings and Overview (Continuation)

Information about predefined Parameters

The decision to choose one of 

these formulas depends on 

the size of the mesh.
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Set Reference Points Formula to Weld Parts

1

2

3

Select all Weld Parts (Ctrl + A)

Select Reference Points Formula: 

3) Formula (2.9) (type a)

Press Set Formula

4

Press OK

Distances from the weld toe that are based on weld part vertical leg size (h). Input value depends on 

the Distance Related to Thickness (t) option. If option is turned ON, the distance is calculated as an input 

value * weld part thickness (t). Otherwise, custom distance in model units should be filled in.

Enables/disables usage of third 

reference point to have a quadratic 

interpolation by 3 points.

An option takes distances as coefficient * t 

if turned on or by custom distance in 

model units otherwise.

1

2

3

5

Press Apply

5

4
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Plot Weld Parts + Reference Points

1

2

Select all Weld Parts (Ctrl + A)

Press      and select Weld Parts + 

Reference Points

It displays selected weld parts in colors and draw 

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.

1

2

2
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Plot Weld Parts + Reference Points (Continuation)
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Add BS 7608 Fatigue (2014) Standard

1 Execute right click on Standards and select 

Add => BS 7608 Fatigue (2014) BS 7608:2014 + A1:2015 - Guide to fatigue design and assessment of steel products.

1

An alternative way of adding Standards

1
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Define Environment (Clause 1.5 Air) 

1

2

Press      to define Environment 

Environment Type: Air;

Press OK

2

2

1

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.

Note: if Hot Spot Stress option is disabled 

the Nominal Stress Method will be used. 
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Define Environment (Clause 1.5 Seawater) (Continuation)

Another option of Environment Type: Seawater With Cathodic Protection

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


https://sdcverifier.com

https://sdcverifier.com16

SN Curve Diagram

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.

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.
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Define SN Curve (Clause 12.2)

1

2

Press      to define SN Curve       

1

For Full Model – SN Type: B;

Press Apply

2

2

3 Press      to Edit Condition

3

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;

In Classification tool, it is 

possible to assign S-N curve 

for different selections and 

in different stress 

directions in the 

classification table.
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Define SN Curve (Clause 12.2) (Continuation 1)

1

2

3

4

Press Add all Welds

Select Multiple Condition

Press OK

2

3

2

5

X: C

Y: D

XY: G

4
Press None

5

Note: As Hot Spot Stresses usage was activated (see Slide 14), 

for Y Direction D Class is used. In case Hot Spot Stresses are off, 

for Y Direction F2 can be selected.
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Define SN Curve (Clause 12.2) (Continuation 2)

1

2

3

4

Press Add all intersections

Value: F2;

Direction: X

Press OK

Press      to Edit Condition

1
2

4

5

Press None

3

5

6 Press OK

6

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.
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Classification of Details: All Welds C (X)
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Classification of Details: All Welds F2 (Y); Intersections F2 (X)

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


https://sdcverifier.com

https://sdcverifier.com22

Classification of Details: All Welds G (XY)
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Plot SN Curve Labels in X Direction

1

2

Press      to plot with Values

Select Labels => X

1

2

2

3 Press OK

3
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Define Reduced Range 

1

2

Press      to define Reduced Range 

Reduced Type: Reduced;

Press To All

2

2

1

Reduced range - when the resultant stress range involves stress reversals through zero, the 

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;

3

3 Press OK
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Define Is Butt Weld for all Entities 

1

2

Press      to define Is Butt Weld 

YesNoEnum: No;

Press To All

2

2

1

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

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

3

3 Press OK

4 Press OK

4

The Standard was added
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Define Is Butt Weld for Butt Welds (Optionally) 

1

2 Select All Entities and press       

to remove them              

YesNoEnum: Yes

1

2

3

3 Press and select Group

4 Press       and select Welds → 

By Weld Type 

2

3

4

4
4

The purpose of this slide is to show the steps on how to 

add Butt Welds to the Selection and set YesNoEnum YES.

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started
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Define Is Butt Weld for Butt Welds (Optionally) (Continuation)

5

6

7

8

Operation: Add;

Weld Type: Butt Welds

Press OK

Press OK

Press OK

The purpose of this slide is to 

show the steps on how to add 

Butt Welds to the Selection and 

set YesNoEnum YES.

5

6

8
7

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


https://sdcverifier.com

https://sdcverifier.com28

Create Extreme Table

1

2

4

5

Execute right click on 1..Fatigue and 

select Table (expand/extreme)

Load Group: Fatigue Group and press OK

Fatigue check supports only Load Groups. 

If only one load group exist in the project 

it will be selected automatically.

Table Type: Extreme (worst 

results on selection)

Select +All Entities and press      to 

remove them 

1

2

4

5
5

3 Direction/Parameter: Damage root 5

3

2

2
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Create Extreme Table (Continuation)

6 In Selection, press  

7 Select Welds => By Rule and press OK

8 Press Fill Table

6
7

7

9 Press OK

9

8
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Direction/Parameter Options

Damage root X parameters allow engineers to check for more practical results (how 

much it is required to lower the stresses in order to obtain acceptable results.) 

When calculating Fatigue Damage (and later 

Fatigue Damage Summed), the formulas 

according to Standards usually include raising 

the power of “m” (the slope of the SN Curve).
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Create Criteria Plot for All Welds

1

2

3

4

5

Execute right click on 1..Fatigue and 

select Criteria Plot

Load Group and Show Results for: 

1..Fatigue Group 1;

Parameter: Damage root 5

Direction: Overall

Point of interest: Total; Type: AbsMax

Press OK

1

2

3

4

Point of interest = AbsMax Total is an absolute maximum of 

utilization factors among all point of interest. 

6

6

Selection: + All Welds

5

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


https://sdcverifier.com

https://sdcverifier.com32

Criteria Plot Results for All Welds
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Create Criteria Plot for Property Shape (Plate)

1

2

3

4

5

Execute right click on 1..Fatigue and 

select Criteria Plot

Load Group and Show Results for: 

1..Fatigue Group 1;

Parameter: Damage root 5

Direction: Overall

Point of interest: Total; Type: AbsMax 2

3

4

5

Select +All Entities and press      to 

remove them 

5

1
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Create Criteria Plot for Property Shape (Plate) (Continuation)

6 In Selection, press  

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

8 Select 2..Plate and press OK

7

8

9 Press OK

9

8

6

Criteria Plot type shows that each element is coloured, based 

on a single output value for the element.
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Criteria Plot Results for Property Shape (Plate)
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Create Reports in Report Designer

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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