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This step-by-step tutorial demonstrates how to perform the weld strength check according to Eurocode 3, DNV OS-
C101-LRFD, DNV 0S-C201-WSD standards in SDC Verifier.

The following steps are covered:

- Weld Finder Tool detailed review;
- Weld Stress calculations;
- Standards creation;

- Report preparation and results.
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Run Analysis
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_a

Execute P Analyze from Job1 context
menu

=

[ K Tools
Standan
[ Post-Pro
[Z] Optimiz
[k Reports

Add

Add Job of Jobs
Copy

Rename

Remaove

V(X Lt

Analyze

Select Loads to be Analyzed
Clear Results
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Weld Finder - General overview

V E

SDCM

_0

Execute Recognition => Weld Finder =>

Edit

Navigate option in order to find
weld by ID.

4 B Recognition
_\ Joint Finder
:/: Beam Member Finder
1/ Beam Sections Finder
‘= Panel Finder
4\ Weld Fin
Al Connectii| #  Edit |

[ == I P LY

Add, Edit, Combine, Split and
Remove Weld(s).

Move Welds. Order is important
when the same element belongs to
2 welds

Preview selected weld(s).

Plot of selected weld(s) in colors
with labels of IDs (drop-drop
menu).

Welds Finder - [m} X
\
—
Welds | Weld Strength Settings | Hot Spot Stress
Filter [ None AIE [ apply Fihnj\lﬁnd Weld by ID || Nevigate
o Tite Tensile Strength (Min} [Pa]  Vield Stress (Min) [Pa] s Symmetric lscuved  Nodes  Elements  Weld Parts
—~_| El
il [E]
\.~
[]
(]
| [ check on Weld Design
= =1
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Add exception rule for recognition SDC Iz
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Mot Welded Properties
5 Not Welded Properties
| 4.5t pit 20 mm this - \ Property 1 Property 2 y
: W stl pit 25 mm thks

Press Settings

2.5t plt 8 mm thl

h
3.5t plt 15 mm th
4.5tl plt 20 mm ths

5.stl plt 25 mm thks

6.stl plt 35 mm thks 5

Press Edit for Not weld properties.

8.stl plt 12 mm thks AR

Select property ID4. e | iy

e

Eneral

Select ty ID5 e e
elec pr Oper y . Welds | Weld Strength Settings | Hot Spot Stress | Selection m PPV Treat as Weld if Different Property IDs
\
o Not welded properties I:l Treat Elements of Same Property as Weld if Angle < | 3|3

[[] Title

Default Weld Title Weld Angle < 20 N
Press Add Weld Parts Recognition Settings
* Set All Weld Parts Welded if Different Property IDs
63.44 Angle
1 6 welds 1 weld

Prop Prop 3
P i Treat Elements of Same Property as Weld if Angle > 453

Prop 2 Prop 1

Normals

Angle Prop 1

o o]

[tei]
Connections with properties 4 =
[&]

and 5 are not treated as welds

| [ check on Weid Design |

o [ o |
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Not welded properties. Option2 §DC Iz

Mot Welded Properties X
Add Multiple Not Welded Properties
Property 1: | 1.stl plt 10 mm thks | [property 1 Property 2
4.5t plt 20 mm thks 5.5t plt 25 mm thks
Property 2: P P
1..stl plt 10 mm this ~ E

2.stl plt 8 mm thks

3.stl plt 15 mm thks
4.stl plt 20 mm thks
S.stl plt 25 mm thks
6.stl plt 35 mm thks
T.stl plt 4 mm thks

8.stl plt 12 mm thks

Add by Ids
Property 11D: |4

Property 2 ID: | 5

ok |[ cancel

It is possible to select
properties manually in Femap

by elements to add a not
welded combination
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Recognize welds

Press Find.

SD

VERIFIER

Welds Finder - [u] X
[m] #
Welds | Weld Strength Settings | Hot Spot Stress
Press CIOSG. Find Weld by ID | |[ Navigate |
Tensile Strength (Min) [Pa]  Yield Stress (Min) [Pa]  Is Symmetric s curved MNodes Elements  Weld Parts
0 o
2 Weld 2 [-29.6; 12.38; 11.53] 0 0 6 3
P W ld St th S tt . 3 Weld 3 [-29.6; 12.06; 11.53] 0 0 Yes Mo 6 15 E
ress e reng e 'ngs . 4 Weld 4 [-30.61; 12.6: 11.53] 0 0 Yes No 6 15 3 E‘
5 Weld 5 [-30.61; 12.38; 11.33] 0 0 Yes No 6 15 3 D
6 Weld 6 [-30.61; 12.06; 11.53] 0 0 Yes No 1 15 3 @
7 Weld 7 [-29.6; 11.2: 12.1] 0 0 Yes No 21 &0 3
Check weld design — O ™ 8 Weld 8 [-20.6; 11.84; 12.1] 0 0 Yes No 7 30 4
9 Weld 9 [-29.6; 12.38; 12.09] 1] 0 Yes No 21 60 3
Unable to recognize weld p ically. Welds that match one of the following 10 Weld 10 [-30.61: 11.29: 12.1) 0 0 Yes No 21 60 3
criteria are displayed: 1 Weld 11 [-30,61; 11.83; 12.09] 0 0 Yes No 10 39 4
#  Type Description lssue : :
1 |Wa'vmg |NI weld parts in a weld are welded Continuous parts in real mode! will be treated as welded 12 Weld12[-30.61;12.38;12.00] o o Yes Mo 2 50 3
2 Waming | Different weld part lengths in a weld Different area of the weld that will lead to stress variation 1 Weld 13 [-29.59; 12.27; 5.47] 0 o Ves No 2 2 2
Length of any weld part of a weld is zero | Possible mesh disconnectivity. Weld areais 0 4 Weld 14 [-30.62; 12.27; 5.47] 0 o Vs Ne 2 2 2
15 Weld 15 [-29.6 11.2: 11.43] 0 0 Yes No 15 a2 3
8] Title Modes Blements  Length Criterion Welded Mon-Welded
y 1 3 16 Weld 16 [-29.6; 12.22; 1143] 0 0 Yes No 7 18 3
187 Weld 187 [29.77; 12.27: 5. g 24 0.336667 |1 3 0 17 Weld 171-29.6; 1245 1143) 0 0 Yes Ne 7 18 3
188 | Weld 188 [-30.11; 12.27: 5.47] 9 24 0.336684 1 3 0 18 Weld 18 [-296; 12.67: 1143] 0 0 Ves No 5 2 3
189 Weld 189 [-30.44; 12.27. 5.47] g 24 0.336667 |1 3 0 19 Weld 19 [-30.11; 11.67; 12.1] 0 0 Mo Mo 25 o7 4
20 Weld 20 [-30.61; 11.2; 11.43] 0 o Yes No 15 42 3
21 Weld 21 [-20.61; 12.22; 11.43] 0 0 Ves No 7 18 3
22 Weld 22 [-30.61; 12.49; 11.43] 0 0 Yes No 7 18 3
23 Weld 23 [-30.61; 12.67; 11.43] 0 0 Yes No 5 12 3
24 Weld 24 [-30.11; 12.75; 4.07] 0 0 Yes No 68 201 3
25 Weld 25 [-29.6; 12.38; 7.79] 1] 0 Yes No 2 3 3
26 Weld 26 [-29.6: 12.38; 7.81] 0 0 Yes No 2 3 3
27 Weld 27 [-30,61; 12.38; 7.79] 0 0 Yes No 2 3 3
28 Wel, 7.81] 0 o Yes No 2 3 3
29 Wel 2.12] 0 0 Ves No 2 2 2 . E
Set Parameter | | Check on Weld Design ‘
Set welded parts by elements | | Set non-welded parts by elements | Close. [ settings || Find [ ok ][ cancel |

™M
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Weld Finder - Details

SDC
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Selection gives a possibility to
select a part of the model
(group, component) for
making changes.

This filter can be used to
search the weld(s) due to
different parameters (length,
thickness, area, weld only,
non weld only etc.).

Navigate option in order to
find a weld by ID.

Edit, Combine, Split, Export
and Remove Weld(s).

Preview selected weld(s).

Plot of selected weld(s) in
colors and with labels of IDs

(drop-down menu).

Welds Finder — m] P4
- Weld Strength Settings |Hot Spot Stress
Information
Selection All Entities I Display Weld Parts (O All ® Welded () Mon-Welded I
Filter Rule Show all Y | apply Fitter | JFind Weld by 1D | || Navigate |
—
Current Filter: All Entities; Display Welded Weld Parts; Show all |II‘
. Weld Throat lz
Weld ID  Title Length [m] Weld Type Welded Csys t [m] Si h [m] 5 [m] Alpha Thickness (2) [m] l:
1 |WeldPart 11 [2061; 126,115 [ Rotation [-180; -0; 0} , | I | | | |~
2 ‘Weld Part 2.1 [-29.61; 12.38; 11.53] p.205 Naone Yes, Rofation [-180; -90; 0] 0008 @
3 ‘Weld Part 3.1 [-29.61; 12.06; 11.33]1 p_205 afie Yes Rotation [-180; -90; 0] 0.008
4 Weld Part 4.1 [-30.6; 12.6; 11.5; 0.205 None Yes Rotation [0; 90; 0] 0.008
5 Weld Pa 06 12.38:11.53] 205 None Yes Rotation [0; 90; 0] 0002
|6 ‘Weld Part 6.1 [-30.6; 12.06; 11.533]  p2os None Yes Rotation [0; 90; 0] 0008
7 Weld Part 7.3 [-20.6; 11.29: 12.08] p757 None Yes Rotation [180; 0; 90] 3
8 Weld Part 8.1 [-20.6; 11.84: 12.1] 0337 4 0 -90] 0012
8 ‘Weld Part 8.2 [-29.6; 11.84; 12.09]1  p337 Rotation [-180; 0; 90] 0012
a ‘Weld Part 9.3 [-29.61. o P8 None Yes Rotation [179.56; -89.95; 901 0015
art 10.3 [-3061; 11.29; 12.09] p757 None Yes Rotation [-180: 0; 90] 0012
L —
n ‘Weld Part 11.1 [-30,61; 11.83; 12.09] p.337 None Yes Rotation [-180; 0; 90] 0012
- . X ; - 0 -80]

N | Restore Default | | Set Welded
il ed weld parts Apply to selected weld parts (only for welded parts)
Set Welded / Non-Welded | Yes < [ appy | weldType [ None
Length [m] ‘ D‘ | Apply | ® Apply by sizes Apply by throat thi
Weld part thickness (6 [m] | o AM"
Csys | Apply | Weld leg vertical (h) [m] 0 Seta=1t/2
I Origin \[0;0;01 | Apply | Penetration depth (s) [m] 0 Override type All
Weld Side ‘ LY g | ® Side By Weld Part Csys =Y

Welded/non-welded parts
Weld parts

Welds in colors

Welds in colors + Labels of IDs

Weld parts lengths + Labels of values

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

Coordinate systems

Weld part throat

Welded/non-welded parts + throat

ElE>amm 22k

Side By Direction [0, 0,01 I:‘

N

Apply

https://sdcverifier.com
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Weld Finder - Set weld parameters

SDC W
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Set Non-welded only - change
selected welded parts by
selecting elements on the
model.

Set Welded only - change
selected non-welded parts by
selecting elements on the
model.

Restore default data if some
of them were assigned
incorrectly.

Possibility to apply weld type
and dimensions of weld to all
selected weld(s) parts.

Possibility to modify or
change length, thickness,
coordinate system and origin
to all selected weld(s) parts.

10

Welds Finder - m] X
(] 4
- Weld Strength Settings | Hot Spot Stress
Infarmation
|| Selection |Al| Entities | Display Weld Parts () All @ Welded () Non-Welded
Filter | Showall o] [+v Apply Filter Find Weld by ID | Navigate |
Current Filter: All i Welded Weld Parts; Show all
Weld ID  Titl Length [m] Weld Ty Welded C [m] h [m] [m] Alph. dhcoat Iz‘
el e ngth [m eld Type Wel sys m . r [m; m s[m pha Thickness (a) [m]
Iy 1 Weld Part 1.1 [-29.61; 12.6; 11.53] [N None  |Yes | I | I | |~ 5]
2 eld Part 2.1 [-29.61; 12.38; 11.53] 205 None Yes Rotation [-180; -90; 0] 0.008
3 Weld Part3-30-29.61; 12.06; 11.53] ¢.205 Naone Yes Rotation [-180; -90; 0] 0.008
4 Weld Part 4.1 [-30.6; 1006, 3] 0.205 None Yes Rotation 18:90; 0] 0.008
5 Weld Part 5.1 [-30.6; 12.38; 11.53] g0 MNone Yes Rotation [0: 90; 0] 0.008
i] Weld Part 6.1 [-30.6; 12.06: 11.53]  p.205 hlgne Yes Rotation [0: 90: 0] 0.008
T
T Neld Part 7.3 [-29.6; 11.29: 12.09]  ¢.757 None Rotation [180; 0: 90] 0.012
8 Weld Part 8. TT-29:6=11,84: 12.1] 0.237 Naone Yes Rotaties: 0: -90] 0.012
a Weld Part 8.2 [-29.6; 11.84: 12.09] i) MNone Yes Rotation [-180; 0: 90 0.012
a Weld Part 9.3 [-20.67: 12.38; 12.09] o742 NG Yes Rotation [179.56; -89.95; 90] p.01
10 Weld Part 10.3 [-30,61; 11.29; 12.09] Naone Yes Totation-180; 0; 90
[ 1 0757 1 oo
M Weld Part 11.1 [-30.61; 11.83; 12.09] ¢337 MNone Yes Rotation [-180; 0; 90]
Welt-Pac -30.61: 11.83: n None Rotation 10: - -90 nn - E
Restore Default Set Welded Parts by Elements JJ| Set Non-Welded Parts by Elements
Apply to selected weld parts Apply to selected weld parts (only for welded parts)
Set Welded / Non-Welded | Yes 1| apply Weld Type None
Length [m] | B| | Apply ® Apply by sizes Apply by throat thickness (a)
Hal Weld part thickness (t) [m] | B| | Apply Weld leg horizontal (r) [m] 0 '@ Throat thickness (a) [m]
Coys |[0:(]:0] | | Apply Weld leg vertical (h) [m] 0 Seta=t/2
Origin |[0;(];0] | | Apply Penetration depth (s) [m] 0| Override type All
Weld Side | LY “ | ® Side By Weld Part Csys  +Y
Side By Direction [0,0 01 I:‘
Apply
Settings || Find | ok || concel

https://sdcverifier.com
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Set welded parts by elements

SDCM

Select all welds part by pressing Ctrl+A
keys combination.

Press Set welded parts by elements to
find weld parts by elements and include
them in weld strength calculations (also
this command could be performed for
few or single weld part).

11

Welds Finder

O X
] 4
Welds | Weld Strength Settings | Hot Spot Stress
Information
Selection |AII Entities Display Weld Parts ) All () Welded () Non-Welded
Filter Rule [ show all Find Weld by ID [ Navigate |

Weld ID  Title

Weld Part 4.1 [-
Weld Part 5.1 [-
Weld Part 6.1 [-

WAl Nact 1171 30 E1. 14 02, 13 11

Apply to selected weld parts

Weld Type Welded Csys IRk r [m] b [m] 5[m] Alpha fheoat

Set Welded / Non-Welded | Yes

Length [m] |

Weld part thickness (9 [m] |

Coys oo
Origin oo
Weld Sice [=v

[£]
Thickness (a) [m]
(-]

. am o

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

Apply to selected weld parts (only for welded parts)
‘Weld Type

® Apply by sizes _ Apply by throat thickness®
Weld leg horizontal (r) [m] 0 ‘@ Throat thickness (a) [m]
‘Weld leg vertical (h) [m] 0 ) Seta=t/2

Penetration depth (s) [m] 0| Override type All

# Side By Weld Part Csys | +Y

_ Side By Direction [0,0,0] l:‘

Apply

https://sdcverifier.com
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Set weld part type welded (manually)

Select Non-Welded element(s) which
should be changed to Welded
element(s).

It is sufficient to select only
one element from a weld part

to pick full part
automatically.

Some text in Trebuchet MS, 14 px in Bold
or italic or Bold italic. Two lines max

Some text in Trebuchet MS, 14 px in Bold
or italic or Bold italic. Two lines max

12

In order to get refreshed plot
of the weld(s), select all weld
parts by using Ctrl+A keys

combination and choose
command Welded/non-
welded parts

SDC W

VERIFIER

[T
S,
e - i

-:::::::ﬁ:'::rf.‘.i

4
R
lll'.

:“‘I

)
|/ ]

e
O

T

\

I —
T

EREREREREEEE (REEER

[ Entity Selection - Find weld parts by elements and set to welded
() Exclude

Pl | 9 tof | by[ 1
or

Group |

SDC Verifier *

0 4 weld parts modified. OK to refresh plot?

ok || cancel

N

A Welded/non-welded parts

https://sdcverifier.com
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Set weld parameters

Select all weld parts by pressing Ctrl+A
keys combination.

Select the type of weld Double fillet.

Choose the method: Apply by throat
thickness.

Select =eta=t/Z type (half of
thickness welded plate).

Press Apply.

Press OK.

For beams elements t is the
minimum thickness of shape.
For bars element t is the

minimum of height/width.
For plates element t is a
plate thickness.

13
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¥4 Welds Finder - O x
(] 4
- Weld Strength Settings | Hot Spot Stress
Infarmation
Selection |Al| Entities | Display Weld Parts () All @ Welded ) Non-Welded
Filter Rule | Show all © | +Y Apply Filter Find Weld by ID || Navigate |
Current Filter: All Entities; Display Welded Weld Parts; Show all l:‘
y Weld Throat Izl
Weld ID  Title Length [m] ‘Weld Type Welded Csys t[m] Side r[m] h[m] 5 [m] Alpha Thickness (2] [
1 Weld Part 1.1 [-20.61; 12.6; 11.53] | p.205 None Yes Rotation [-180; -90: 0] 0.008 [l
2 Weld Part 2.1 [-20.61; 12.38; 11.53] | p.205 None Yes Rotation [-180; -90: 0] 0.008
3 Weld Part 3.1 [-29.61; 12.06; 11.53] | p.205 MNone Yes Rotation [-180; -90: 0] 0.008
4 Weld Part 4.1 [-30.6; 12.6; 11.53] 0.205 None Yes Rotation [0; 90; 0] 0.008
5 Weld Part 5.1 [-30.6; 12.38; 11.53]  p.205 None Yes Rotation [0; 90; 0] 0.008
1 ] Weld Part 6.1 [-30.6; 12.06; 11.53] 205 MNone Yes Rotation [0; 90; 0] 0.008
7 Weld Part 7.3 [-29.6: 1128:12.08] (757 None  Yes  Rotation [180;0: S0] 0.012 3DC Verifier x
8 Weld Part 8.1 [-29.6; 11.84; 12.1] 0237 MNone Yes Rotation [0; 0; -90] 0.012
8 Weld Part 8.2 [-29.6; 11.84: 12.09] 337 MNone Yes Rotation [-180; 0; 90] 0.012 Weld type will be changed in 462 welded parts. OK to
i r
9 Weld Part 9.3 [-29.67: 12.38: 12.09]  0.747 None Yes  Rotation [179.56: -89.95: 90] 0,015 continue?
10 Weld Part 10.3 [-30.61; 11.29: 12.09] o757 None Yes Rotation [-180; 0; 90] 0.012
11 Weld Part 11.1 [-30.61; 11.83: 12.09] 0,337 None Yes Rotation [-180: 0; 90] 0.012 el
1 Weld Part 110 1-3081- 19,83 1011 _ o227 Mane es Rotation [0- (- -o0) ooi2 v IE‘
Set Welded Parts by Elements | | Set Non-Welded Parts by Elements |
Apply to selected weld parts Apply to selected weld parts (only for welded parts)
Set Welded / Non-Welded | Yes S | | Apply | Weld Type Double fillet ~
Length [m] | D| | Apply | ) Apply by sizes n Apply by throat thickness (a)
Weld part thickness (t} [m] | u| | Apply | Weld leg horizontal {r) [m] 0 () Throat thickness (a) [m]
Csys ||0;();0] | | Apply | ‘Weld leg vertical (h) [m] (@) Seta=t/2
Origin ||(]:(]:[)] | | Apply | Penetration depth (s) [m] 0 Owverride type
Weld Side | +Y u | | | ® Side By Weld Part Csys  +Y r
Side By Direction [0,0.0] I:‘

B

Find

https://sdcverifier.com
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Export Welds

SD

VERIFIER

Press Export weld.

Select Export welds.

Press Export.

Press OK twice.

[ Export Related Welds (203)] n

Export Weld Parts (462)

s

Export Types
Single Component

Title |

[] Single Group
Title
[ ] Separate Components

[] separate Groups

4 Welds Finder - O X
=] 4
- Weld Strength Settings | Hot Spot Stress
Information
Selection |l Entities Display Weld Parts () All ® Welded () Non-Welded
Filter Rule [ showall Find Weld by ID | Navigate |
Current Filter: All Entities; Display Welded Weld Parts; Show all
y Weld Throat
WeldID  Title Length [m] ‘Weld Type  Welded Csys i [m] Side r [m] h [m] s [m] Alpha Thickness (a) [m]
0.005656854 |[0.005656854 45 0.004
0.005656854 |[0.005656854 45 0.004
0.005656854 |[0.005656854 43 0.004
0.005656854 |[0.005656854 45 0.004
0.005656854 |[0.005656854 45 0.004
0.005656854 |[0.005656854 45 0.004
0.008485281 |(0.008485281 45 0,006
0.008485281 J[0.008485281 45 0.006
0.008485281 |[0.008485281 45 0.006
0.0106066 0.0106066 45 00075
0.006485281 J(0.008485281 45 0.006
0.008485281 |[0.008485281 45 0.006
nnneagster llnnnoagsior | {4 none
e
| Restore Defautt | | Set Welded Parts by Elements | | Set Non-Welded Parts by Elements |
Apply to selected weld parts Apply to selected weld parts (only for welded parts)
Set Welded / Non-Welded | Yes Apply | ‘Weld Type ‘ Double fillet B |
SDC Verifier % apply | O Apply bysizes @® Apply by throat thickness (a)
Apply | ‘Weld leg horizontal (r) [m] 0 ) Throat thickness (a) [m]
1 Apply | Weld leg vertical (h) [m] 0@ Seta=t/2
2 Component(s) and 0 Groups w|
4 1 Apply | Penetration depth (s} [m] 0 Override type
| ® Side By Weld Part Csys  +Y
Side By Direction [0,0,0] I:‘

https://sdcverifier.com
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Weld Stresses Calculation §DC M

RIFIER

Moments depend on the axis in a weld plane and are also
included in the weld strength calculations

Throat
section

T|| = shear design stress (in plane of the throat) parallel to
the axis of the weld (equal to X direction in the check);

oLl= normal design stress perpendicular to the throat (equal to
Y direction of the check);

T 1 = shear design stress (in plane of the throat) perpendicular

The stresses 7|, og and g are evaluated at the points T1,
T2, B1 and B2 as follows:

Stress calculations

to the axis of the weld (equal to XY direction of the check) Tyea 1 0 0 0 0 —siny
a,ry 0 —sina cosa cosa cosa cosy =sina
T,r1 0 —cosa  —sina —sina —sina COSy * cosa
. E
Tjrz 1 0 0 0 0 —siny E
®) 0 . . g
Bottom (B . [ —sina cosa cosa —cosa —cosy *sina -
Angles matrix of e
rOtationS due to Tra | = 0 —cosa  —sina  —sina sina —cosy *cosa i
Top (T) . weld throat plane. Tias 1 0 0 0 0 siny T %
M.
‘ 0,51 0 sine cosa —cosa cosa —cosy +sina I—y d,
] I: weld length M, * Ty
.51 0 cosa —sina sina —sina —COSY * COs @ 1
il
% T)1.52 1 0 0 0 0 siny
a, gs 0 sina cosa —cosa —cosa cosy =sina
T.52 0 cosa —sina sine sine COSYy * cOS

15 https://sdcverifier.com
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Implementation of weld stresses SD Iz

VERIFIER

Weld Check - m] ®
General
D [3 | Tile [Throat stresses for T1 point |
Alias. |Smsses_T1 | /| Calculate Results over Directions
Description | ” L | | Show Parameter Description
Parameters (7) / Replacements (0)

Parameter = S Fx (Throat stress due to Fx)
Kall: @
[X: Weld.Fx_Summed / Dimensions.Aw

Parameter = S Fy (Throat stress due to Fy)
All: @

: -Weld.Fy_Summed / Dimensions.Aw * sin (Dimensions.Alpha_rad)
Y: -Weld.Fy Summed [/ Dimensions.Aw * cos (Dimensions.Alpha_rad)

Parsmeter = 5 Fz (Throst stress due to Fz)
wll: @

: Weld.Fz_Summed / Dimensions.Aw * cos (Dimensions.Alpha_rad)
por: -wWeld.Fz_Summed / Dimensions.Aw * sin (Dimensions.Alpha_rad)

Parameter = S Mx (Throat stress due to Mx) Jﬁ..”z
All: B

¢ Weld.Mx_Summed / Dimensions.kx * cos (Dimensions.Alpha_rad)
IXY: -Weld.Mx Summed / Dimensions.Wx * sin (Dimensions.Alpha_rad)

Tomz

Parameter = 5 My (Throat stress dus to My) E:
All: @

: Weld.My_Summed / Dimensions.Wy * cos (Dimensions.Alpha_rad)
por: -weld.My_Summed / Dimensions.Wy * sin (Dimensions.Alpha_rad)
Parameter = S Mz (Throat stress due to Mz) —_
o / T = Tpex T pry T OLFz T + T my + T mz

X: -Weld.Mz_Summed * Dimensions.Rmax / Dimensions.Ip * sin (Dimensions.Gamma_rad)
Oy = Oypx T Opry T Oypz + Oy px + Oonry + Oz

T)pmz

AN\

: Weld.Mz_Summed * Dimensions.Rmax / Dimensions.Ip * cos (Dimensions.Gamma_rad) * sin (Dimensions.Alpha_rad)
Por: Weld.Mz_Summed * Dimensions.Rmax / Dimensions.Ip * cos (Dimensions.Gamma_rad) * cos (Dimensions.Alpha_rad

saialy

B Von Mises stress at certain
point.

Oypy = ﬂf+3*(fi+1'ﬁ)
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Add Eurocode3 (EN1993-1-8) SDC WV

RIFIER

Execute Add => Eurocode3 Weld
(EN 1993-1-8. 2005) in the Standards
context menu.

_0

. ,5::14 & Add b ABS b
[Eloptim =1 Rename Multiple AlSC v
[hRepor — o .. Multiple API v

. Renumber Al {2005 Edition, 2017)
Clear Results AS 3990 (1993)
ASME v
DIN 15018 (1984)
DNV ¥

DWVS 1608 and 1612

EMN 13001 (2018)
Eurocode3 k Eurocode3 Me 1993-1-1, 2005)

Eurocode3 Weld (EN 1993-1-8.
2005) Design of joints is

implemented £0 Verify the | F.E.M 1.001 (3rd, 1 | Eurocode3 Welds (EM 1993-1-8, 200
structure stability of each b TRLIER R L = =L =
FEMA b Eurocode3 Fatigue (EN 1993-1-9, 2005)
structural member (weld).
150 » Eurocode3 Bolts (EM 1993-1-8, 2005)

Morsok NOO04 (rev.3, 2013) Eurocode3 Fire Design (EN 1993-1-2, 2005)
Eurocode3 Plate Buckling (EM 1993-1-5, 2006)

Eurccode3 Connections (EM 1993-1-8, 2005)

Comparison Standard

YN DHNODDODDODODDODD0NHH

oo mmooEo

Deflection

17 https://sdcverifier.com
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Eurocode3 Correction Factor SDC Iz

VERIFIER

Weld Selection gives a possibility

to include or exclude weld(s), [ Eurocode3 Welds (EN 1993-1-8, 2005) - X
preview chosen weld(s) or go to

weld finder. D 1| Title |Eurocode3 Welds (EN1993-1-, 2005) |

Afies—___|Standard! |

Press the button [® to select the Description | [v]

Correction factor. e \
Welds Hz?wmelds =]
Select the material for which the Correlation factor (betaw) | 2] n

e Correction factor will be applied. [ include Geometrical Check [] _
istics —
Calculation Methad | Summarize per weld part -
Input value of the Correction factor Material Settings Tide Comelsion fecor Bta.v) :
i i : Weld (Minimum Value or User Defi .
acco rd] ng to the ta ble 4 * 1 ) and p ress App ly Use “dmengle from, | [ fmmum Value er Lser me{’} iate correlation factor.EN 1993-1-8, Section 4.5.3.2, Table 4.1 | V|
to se lected . Material factor for plated structures (Gamma_M2) 1.25
Materials with Yield and Tensile = 0 |:| L2 /_1 | AppyTosciected f Tomn |
Press OK. <
| Preview all not supported welds | oK | | Cancel | 08
Table 4.1: Correlation factor g, for fillet welds
Standard and steel grade d
Correlation factor
EN 10025 EN 10210 EN 10219
$235
S235 W S235H S235H 0.8
§275 S275 1
$275N/NL s 2?5521312[% L $ 275 NH/NLH 0.85
S 275 M/ML S 275 MH/MLH
S 355
S355H
§355N/NL $355H
$ 355 M/ML $ 355 NH/NLH et 0.9
S 355 W
[ S420 N/NL
G420 MML S 420 MH/MLH 10
S 460 N/NL
S 460 M/ML $ 460 NH/NLH ::fg SEUI:'LL']: 1,0
1950 0/0L/q1 e e—

18 https://sdcverifier.com
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Eurocode3 Weld Strength §DC M

RIFIER

Press the button |¢v| to apply Material

. . Eurocoded Welds (EM 1993-1-8, 2005) — .
Yield and Tensile parameters.
Select the material for which the ID 1 Title |Eurocode3 Welds (EM1993-1-8, 2003)
Properties will be applied. Alias Standardi
Input value of the Material Yield and Description A
Tensile parameters, and press Set. Characteristics and Selections
Welds 279 / 408 Welds = |®
Press OK. R s Correlation factor (beta_w) Defined L
aterial Fatigue Parameters -
RoZT s [ ] Include Geometrical Check
4705 |
Press OK. ﬁdd:m [Pal Calculation Method Summarize per weld part “
355
. Material Settings
i Use Yield/Tensile from: Weld (Minimum Value or User Defined) ~
Material factor for plated structures (Gamma_M2) 1.25
= Maternals with Yield and Tensile = 0 oy
Gamma_M2 - material 4 a mE
reSiStance faCtor for plated [ oc | & E Preview all not supported welds QK Cancel
structures is a constant value

(=1.25) and used in calculations
to check a base material
strength.
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Create extreme table SDC

VERIFIER

4 [ standards (1)
4 Y 1.Eurocode3 Welds (EN1993-1-8, 2005)
. I [ Input
Execute Extreme Table in the Weld “Bgedsy
[&] 2. Dimensions {Alpha = 0)
C h ec k Tota l Co n teXt m e n u . [&] 3. Throat stresses for T1 point
[&] 4. Throat stresses for T2 point
[&] 5.Throat stresses for B1 point
|Z| 6. Throat stresses for B2 point

Press the button and select Load (&7 Total sresses al ponts

@S..Thrual stresses for T1 point (Alpha = 0}
G rou p 1 II‘Q..Thruat stresses for T2 peint (Alpha = 0)
[E] 10. Throat stresses for B1 point (Alpha = 0)
[&] 11. Throat stresses for B2 point (Alpha = 0)
|Z| 12.Total stresses all points (Alpha = 0)
[&] 13..Utilization factors over points
[&] 14.Base Material Check
1

PreSS OK. 4 e s Tt - e [&] 5. Weld Check To*

I:‘ D 4 [ Post-Processing Add 3
[Z] Optimizations (0) £ it
Reports (0!
D I:l Title | | D B ports (0) =l Rename
Default Title |WE|d Expand (LG1, Component 2. All Welds') l:‘ o
S l q . I l 343 Description | Select Load — [u] X Remove
election: All Entities. - — —
ptions O Individual Load Search Copy To Standard...
Check 15.Weld Check Total — s m
 1.Load Group 1 02 ove
Load G 1.Load Group 1 =
e | e Clear Results
P F . T Table Type | Expand (results on each node/element) - D Fal u n
ll bl . BB Table ({expand/extreme) I
ress ri a e. Direction/Parameter | Uf Overal “]
LG Parameter | e . | Flow Table (over Ioads.)
. . " B Table (Loads vs Selections)
|| Display Governing Loads  Short Title o — — o £
[ Show Weld Part Results 10:14:18 CAUsers'\Engineer\Deskto B Criteria Plot ic

Press OK. .

Extreme table for ‘1..Load

Group 1’ can be added to DNV UL -

0S-C101 and DNV  0S-C201

standards respectively. um
Elements l:‘

OK Cancel

I Fill Table I
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Create criteria plot SDC Iz

VERIFIER

4 [ Standards (1)
4 [ 1. Eurocode3 Welds (EN1993-1-8, 2005)

. . . [ @In u
Execute Criteria Plot in the Weld Ac:e:tk;_(ﬁ) _
Strength Check context menu 2 Dimersions phe =0)
.Throat stresses for T1 peint

[&] 4. Throat stresses for T2 point
[&] 5. Throat stresses for B1 paint
[&] 6. Throat stresses for B2 paint

Load: Load Group 1 ; [&] 7. Total stresses all points
Parameter: UF Overall. oot s for TPt pre =)

IZ‘ 10..Throat stresses for B1 point (Alpha = 0)
IZ‘ 11..Throat stresses for B2 point (Alpha = 0)
IZ‘ 12.Total stresses all points (Alpha = 0)

[&] 13..Utilization factors over points

2] 14.Base Material Check

Press Save as com ponent. b [B] 15.Weld Check T
I Post-Processing Gt '
[Z] Optimizations (0) & Edit
[ Reports (0) =l  Rename
_ _ Copy
Name All Welds. Weld Check Criteria Plot it o

Copy To Standard...

ID Title | & Mo
Press the & to preview Plot in Femap Descrpon | 3 B

&
Dptions Welds on selection B Flow Table (over loads)
&

|15 Weld Check Total . . . . . Ii' Table (Loads vs Selections]

Press OK. P To— 575 i ] B _ceiapoe ]
nl%
Direction 4 Enter Componen X
Criteria plot for ‘1..Load Group 1’ LG Parameter |Hbsoue v| THe Wu—\

can be added to DNV 0S-C101 and Valuestoplot | Element Values v ok ]| conce
DNV 0S-C201 standards respectively. View |1.Defaut View v| [+ Elemerts

|
Labels |None | Limits u:l

Set Defauit Ttle | \| oK | Cancel |
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Add DNV 0S-C101-LRFD SDC[v

RIFIER

Execute Criteria Plot in the Weld
Strength Check context menu

_0

4 [ standards (1) ‘ ‘

4 [ 1.Euracode3 Weld 51

I [ Input 4+ Add 5 ABS ’

4 [v|Checks (15) | & Egjt AISC ’
|Z| 1..0imensig
[dL] 2..Dimensic =l Rename API r
[&] 3. Throat st Copy AlJ (2005 Edition, 2017)
|Z| 4. Throat st

Re =3 | AS 3990 (1993
|Z| 3..Throat st| X meve . ( )
[&] 6.Throat st Convert to Custom ASME i’
% ;Iﬁ;a ula it:: Clear Results DIN 15018 (1984)
& 9"Th £ ot ) | DNV k DMV RP-C203 Fatigue (2016)
- nroat s Apply Values to ldentical Standard
[&] 10.Throat soessesroruvr-poreErpre—=—oy DVS 1608 and 1612 DNV CN30 Plate 995)
II‘ 11..Throat stresses for B2 pc:int {Alpha =0 EN 12001 (2018) DMY RP-C201 Pla Er Buclcllng {2010}
|I| 12.Total stresses all points (Alpha = 0)
[&] 13. Utilization factors over points Eurocode3 g | DNV O5-C101-LRFD Weld Strength (2011
[&] 14..Base Material Check F.E.M 1.001 (3rd, 1998) DMV O5-C201-WSD Weld Strength (2011)
b [R5 Wald Chack Tatal —

The offshore standard DNV OS-
C101 (released in April,

2011) verifies structural
stability for each structural
member (weld).
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DNV 0S-C101. Correction Factor SDC

RIFIER

Weld Selection gives a possibility to

. . DNV O5-C101-LRFD Weld Strength (2011) — *
include or exclude weld(s), preview
chosen weld(s) or go to weld finder. I |2 | Title | DNV 0S-C101-LRFD Weld Strength (2011) |
Alias ‘Standard? |
. Description | |V|
Press the button @ to select Correction e Suiections
factor. Welds 279 / 408 Welds Z|®
Materials Characteristics - m] x
X . Correlation factor (beta_w)
Select the material for which the D [1 | it [cometton facorBeta || [ nclude Geometrical Check
COl'l'eCtion faCtOI' W]ll be appl]ed . s:ﬁpﬁnn I:::ﬁan factor. DNV OS C101 LRFD, &“ |v} Calculation Method | Summarize per weld part
Input value of the Correction factor | ot e
_e according to the table, and press Apply ’:i - - » BT = ‘@\ Use Yield/Tensile from: |Weld (Minimum Value or User Defined) “ |
to selected. I Limit state uLs :
Tl factor for welded connections (Gamma_Mw) E
_o Press O K Material factor lated structures (Gamma_M) —
) Materials with Yield and Tefrsi
& Preview all not supported welds OK Cancel
Steel grade Lowest ultimate tensile strength Correlation factor
NV NS 4610 0.83
Make same action as in slide 20-21 for Exiz 00 g‘:\ ,
DNV 0S-C101-LRFD Weld Strength NV 36 290 0.9
NV 40 510 09
(201 1 ) NV 420 530 1.0
] Export All Details to Excel oK m NV 460 570 0
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DNV 0S-C101. Safety Factors SDC[v

VERIFIER

DNV 05-C101-LRFD Weld Strength (2011) — >

Gamma_Mw - material factor
D ‘2 |T|ﬂe‘DNVDSJC1U‘I—LRFDWeId Strength (2011) | that -is used for DNV OS C 101
Alias Standard2 | calculation can be found in Table
Description | [v] C1, section 9 of the standard.

Characteristics and Selections

Welds 1279/ 408 Welds |

Correlation factor (beta_w) Defined 2]
[ ] Include Geometrical Check
|:| 101  The material factors yy,, for welded connections are given in Table C1.
Calculation Method Summarize per weld part
Table C1 Material factors j,,, for welded connections
Lt S S Limit states Material factor
Use Yield/Tensile from: Weld (Minimum Value or User Defined) v ULS 1.3
Limit state uLs v ALS 1.0
Material factor for welded connections {Gamma_Mw) |_
Material factor for plated structures (Gamma_M) 1.15
Materials with Yield and Tensile = 0 D Gamma_M = matel’ial reSiStance
factor for plated structures is a
(8] [ preview all not supported welds | ok || cancel | constant value (=1.15) and used

in calculations to check base
material strength.
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Add DNV 05-C201 WSD SDC[v

RIFIER

Execute Add => DNV 0S-C201 WSD Weld
Strength (2011) in the Standards context
menu.

& Post-Processing |4 Add ABS
[} Reports (0)
=l  Rename APl
Copy All (2005 Edition, 2017)
X Remove AS 3990 (1993)
Convert to Custom ASME
Clear Resulte DIN 15018 (1984)
S Y | DNV RP-C203 Fati 01
Apply Values to ldentical Standard | S 9 gue (2010)
DVS 1608 and 1612 DNV CN30 Plate Buckling (1995)
EM 12001 (2018) DNV RP-C201 er Buckling (2010)
Eurocode3 DNV OS-C101-L gla Strength (2011)
ngt
The offshore standard DNV 0S-C201 F.E.M 1.001 (3rd, 1998) | DNV 05-C201-WSD Weld Strength (2011)

4 N Standards (2)

I =3 1..Eurocode3 Welds (EN1993-1-8, 2005)

I B 2.DNV 0S-C1

0| BED WAlald S

b (01N

(released in April, 2011) verifies

structural stability for each structural

member (weld)
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DNV OS €201. Correction Factor SDCV

RIFIER
DNV 05-C201-WSD Weld Strength (2011) - X
Weld Selection gives a possibility to
include or exclude weld(s), preview D 3| Title |DNV 0S-C201-WSD Weld Strength (2011) |
chosen weld(s) or go to weld finder. Miss |Standard3 |
Description | |v|
M Characteristics and Selections
Press the button [—| to select el pey— =
Correction factor. Carrelation factor (beta_w) | (2] n
. . |:| Include Geometrical Check
Select the material for which the I — - |
. . . alculation Ummarze per weld pa =
Correction factor will be applied. - B8 X
Material Settings
Input Value Of the COI'I'eCtiOI'\ faCtOl' :ias :;em—w‘ﬁﬂe ‘cu"e'amn corBen) ‘ Uze Yield/Tensile fron: |WEId {Minimum Value or User Defined) B
accord]ng to the table’ and preSS Apply Description |Correlation factor. DNV 05 €201 WSD, Section 9, Table C3. Materials with Yield and Tensile = 0 D
to selected. l\‘;::eerials = I BT Material factor for plated structures (Gamma_M) ‘
Material Value R IE‘ n R
Press OK. [== Yo \ | Preview all not supported welds | BI oK I| Cancel |

Gamma_M - material resistance factor for plated

Press OK. structures is a constant value (=1.15) and used in
calculations to check base material strength.

1 1 i - Steel grad Low Iti il h Correlati
Make same action as in slide 20-21 for teel grade westulimate tensile strengs orrelation factor
DNV 0S-C201-WSD Weld Strength NV NS 200 033
NV 27 400 0.83
(2011) W W 0% .
NV 36 490 0.80
NV 40 510 09
NV 420 530 1.0
[] Expaort All Details to Excel NV 460 570 T
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Add Governing Load SDC

VERIFIER

Setiings Recognitions  Toolz  Standards  Help

. R Results M
Post Processing => Governing Loads => Add S ® ) = L&) Resuits Manager
'IJ - |E.—~ Export Results
Update Model  View Analyze v Report Layout
Result: from Check; Main Fesul s
* b
Governing Loads - m} *
D ¢
Standard: Eurocode 3 Weld. o [ e |
Default Title omponent ‘3..AIl Welds’) |
Description m |V|
Result l:‘
Check: Weld Check Total. P —
Parameter: Uf Overall. —
Limits Criteri - X

1..Load Group 1

Load Group: Load Group 1’ mits Critena 1003 of abs elements f n ® Range I Absolutel

‘ Summary (worst governing load) - |Result| | < ~ |05 |I
9 . |Result| None ~
Sel (1) (Elements)

Press in Limits Criteria => “ T O Number of Elements (Abs Values) 1
AbSOIute; Resu It < 0. 5 => OK 1 Components lEI () Percent of Elements [Abs Values) 100
Result Criteria

Abs
SeleCtion : Components = > All Loads n :emuve selected selections from the list I O “ =nce]

https://sdcverifier.com
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Add Governing Load SDC Iz

VERIFIER

Make the action as in 27 slide for DNV
0S-C101-LRFD Weld Strength (2011)

Make the action as in 27 slide for DNV
0S-C201-WSD Weld Strength (2011)

4 [ Standards (3)
I B 1.Eurocode3 Welds (EN1993-1-8, 2005)
B! ) >2.DNV 05-C101-LRFD Weld Strength (2011)
i B 3.DNV 05-C201-WSD Weld Strength (2011) |{JER
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Add Report SDC Iz

VERIFIE

—0 Execute Reports => Add => Designer - Results

[} Reparts (0} Ll
4 Add b Wizard - Empty
There are 4 templates of the reports: Rename Multiple Wizard - Model Setup
= Remove Multiple Wizard - Results
Empty - only first page and preface items are Renumber Wizard - Full
inClUded; Generate Multiple Designer - Empty

Designer - Medel Setup

Model Setup - description of the model data
(materials,  properties, = components,  boundary
conditions) is included;

IR

Designer - Results

Designer - Full n
Presentation

Results - for each load extreme displacement tables,
stress and displacement plots are included. Predefined
tables: sum of reaction forces, stresses/displacements
summary tables. In addition all standards are included
with a set of tables/plots created in the project;

Full - Model Setup + Results + all tables/plots created
in jobs.
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Report - Governing Load SDC Iz

R1FI

Home Insert Results Post Processing Import

. . - 1 .
Post Processing => Governing Loads => de s N
Import Peak | Goveming |Freebodies
Finders ~ | Loads = n
Add Governing Loads Tables |
Select Governing Loads(LG1) => OK = " Import Governing Loads Tables |
Include Plot: Yes. B select items - o X _'I'ltIeI(DefauItJ 1..Uf_Overall (LGT; All Entities) ~
Search Title (User) 1..Uf_Owverall (LG1; All Entities)
Show only welds: Yes. o | | v Load Set Content
. | || 7 | Include LS Content Peak False
Make the same action for DNV 0S-C101- e - Include LS Content Peak Fac False
" ™ "
LRFD Weld Strength (2011) de Lo v Options
Include Description Table  Yes
A Include Detail On Peak Elermn False
Make the same action for DNV 0S-C201- [] 1..Uf Qverall (LG1: All Entities) Include Detail Plot False
WSD Weld Strength (2011) Include Detail Table False
Lirnits Criteria Range: (-Inf; 0.5)
Table Tg,rpe Summary (worst governing load)
W
Include Plot P I Yes I
Show Max La
Show only welds I Yes I
Views 1 selected...
L
Selected: 1/1
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Report - First Page

Right click on First Page => Edit.

Fill in information about project.

Select Image From View and pick.

Press OK.

Press button & to generate report.

=

Rename F2

Move Up

Maowe Down

Remaove Del

Apply to Selected [

SDC

R1FI

First Page Editor

Engineer details Customer details

Engineer | Support | Contact Person | customer |
Company |SDC Verifer | Compary |company |
E-mail |support @sdeverfier com | E-mail |customer@company.com |
Phone [+31 1530-10-310 | Phone |+31 15 565-55-65 |
Address [Zilvest 25[..] | ] Address [Zilvest 25[..] | ]

Web Ste |5dcver1ﬁer.com | Web Stte |company.corn |

“  SDC

VERIFIER

[x] [

|E| Logo
Z Company

[] Put logo on report plots

Project Details

Image

_ O Fromfie

Name |

L

n@w o ]

B -

Home Insert Results Post Processing Import

B id b (OB &

Save  Save Generate |Export to  Export
Project Report pr-urt As Word to PDF
Save Generate

https://sdcverifier.com
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Report - Results

Eurocode3

DNV OS-C101

SDCM

Load Group '1..Load Group 1
1..Eurocode3 Welds (EN1993-1-8, 2005)

Weld Extreme. (LG1, Al Entities)

Standard 1..Eurmcods Welds (EN1593-1-8, 2005)  Check [51] 15, Weld Chack Total

L oad &mE LGi ii Gro i 1 Selection Al Entities

Minimum 0.00
Maximum 0.79
Absolute 0.79

J..Abs Uf Overall (LG1, Component "3..All Welds', v1)

Check [54] 45, Weld Chack Total Load Group LGY,.Load Group 1
Parameter Absolute LIf Overall Selection Component '3, All Welds'
View 1.Default View

L Uf Overall {LG1; Component '3..All Welds')

Standard $o-Eumeasiel Welds (EN1953-1-8, 2005)  Direction All
Check 15, Walel Check Total Parameter 4uablf Ovarall
Criteria Range: {-Inf: 0.5]

Selection Elements Count Peak Entity Id Peak Value
Component ‘3, All Welds' 5556 | T 5845 0.4 153, Load Set 1

32

2..DNY 05-C101-LRFD Weld Strength (2011)

Weld Extreme. {1G1, Component '3..All Welds')

Standard 2..0HY 0S-C101-LRFD Weld Strength {2011) Check [52] 15, Weld Check Total

Load mE Lﬁiﬁ Gmi 1 Selection ﬁnt iil Welds'

inimum 0.00
Maximum 0.79
Absolute 0.79

Juhls LIf Overall (LG1, 279 Welds, v1)

DNV 0S-C201

3,.DNY 05-C201-WSD Weld Strength (2011)

Weld Extreme. (LG1, Component “3..All Welds')

Standard 3,00y 05-C201-WSD Weld Strength (2011) Check [53] 15, Weld Check Total

Load Groug LG, Group 1 Selection nt ' | Welds"

Minimum 0.00
Maximum 0.64
Absolute 0.64

LAbs Uf Overall (LG1, Component '3..All Welds', v1)

Check [52] 15, Weld Check Total Load Group LG1..Load Group 1
Parameter Absolute LIf Ovarall Selection 179 Welds
View 1. Default View

Z,Mf_Overall (LG1; Component “3..All Welds')

Standard 2,00y OS-C101-LRFD Wald Strength (2011) Direction Al
Check 15, Weld Check Total Farameter 4,.L1f Overall
Criteria Rangs: (-Inf; 0.5

Elements Count Peak Entity Id Peak Value
Component ‘3, All Welds' 5556 [ 5596 5845 044 151, .Load Set 1

Y m st m 4]

Check [52] 45, Weld Chack Total Load Group LG4, Load Group 1
Paramster Absolute Jf Overall Selection Component '3,,All Welds'
Vigw LeDafzult View

3uMf Overall (LG1; Component '3..All Welds')

Standard 3,0y 05-C201-WSD Weld Strengeh (2011) Direction Al

Check 15,5, Check Total Parsmeter 4yblf Ovarsll

Criteria Range: (-Inf; 0.5

Selection Elements Count Peak Entity Id Peak Value
Compenent ‘3, All Welds' 9996 J 5556 236 0.45 152, Load Set 2
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