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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 OS-
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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Weld Finder SDC M
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Execute Recognition -> Weld
Finder -> Edit.

_0

It is possible go to
Recognitions on
I G Views (1) Ribbon tab and press
I EH Model Weld:
4 B Recognition
_,_Joint Finder
/| Beam Member Finder
+t' Beam Sections Finder

= Panel Finder File Home  Seifings Toolz Standards  Help
4\ Weld Find -
*Eunnedinj Edit n -
" Jobs (1) L L /A =2 A N
" # Tools Recognize Al | Joint Beam Member Panel ‘Weld Connection Beam Section
= standards (0)
| Post-Processing Finders
[=] Optimizations (D)
[}l Reports (0)
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Weld Finder - General overview SDC M

VERIFIER

Welds Finder - ] X
] 4 Navigate option in order to
Welds |Weld Strength Settings |Hoi Spot Stress| find Weld by ID-
Filter  None o= “ Find Weld by ID | Navigate
D Title Tensile Strength (Min) [Pa]  Yield Stress (Min) [Pa] s Symmetric [s curved Modes Elements  Weld Parts
L] Add, Edit, Combine, Split
] and Remove Weld(s).
[]
E
&
Move Welds. Order is
o important when the same
B element belongs to 2 welds
[&]
] Preview selected weld(s)
o
Plot of selected weld(s) in
| Check on Weid Design colors and with labels of IDs
Settings || Find | ok || cancl (dl’Op-dOWﬂ menu).
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Add exception rule for recognition
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Press Settings.

Press Edit for Not weld properties.

Select property ID3.

Select property ID4.

Press Add.

Press | @

Mot Welded Properties

Add Multiple

Not Welded Properties

Praperty 1: 1.T = 0.01 (b6 bodies, matld 1)

b Property 1

Property 2:

3.T = 0.012 (7 bodies, matld 1)

1.T = 0.01 (6 bodies, matld 1)
2.T = 0,008 (21 bodies, matld 1)
3.T = 0,012 (7 bodies, matld 1)
4.T = 0.015 (8 bodies, matld 1)

Property 2
4.T =0.015 (8 bodies, matld 1)

[x][#][e]

Weld Finder Settings

\All Entities

|

u General
Add by lds Selection
Property 11D: |
| Neot welded properties |l]
Property 2 1D:
Default Weld Title |We|d
n Weld Parts Recognition Settings

Set All Weld Parts Welded if Different Property IDs

Settings

Find

Prop 1

Prop 2

Prop 3

General

| Treat as Weld if Different Property IDs

of Same Property as Weld if Angle < E

Angle < 20 Angle < 70
63.44 Angle
6 welds 1 weld
Treat Elements of Same Property as Weld if Angle > 45 :

https://sdcverifier.com
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Plot of Not weld properties

Plot of Connections with properties
3 and 4 are not treated as welds
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It is possible to select properties
manually in Ansys by elements to
add a not welded combination

Not Welded Properties

Add Multiple

x
Not Welded Propgirties

Property 1: 1.T = 0.01 (6 bodies, matld 1)

- Property 1 Property 2

Property 2:

3.T = 0.012 (7 podies, matld 1) 4.T = 0.015 (8 bodies, matld 1)

1.T = 0.01 (6 bodies, matld 1)
2.T = 0,008 (21 bodies, matld 1)
3.T = 0.012 (7 bedies, matld 1)
4.T = 0,015 (8 bodies, matld 1)

(x][#][#]

Add by Ids

)

Property 1 1D: |

|

Property2ID: |

|

oK || Cancel
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Recognize welds SDC M

VERIFIER

Press Find.

Welds Finder — O b4
. (] 4
Welds | Weld Strength Settings | Hot Spot Stress |
Filter = - Apply Filter Find Weld by ID | || Navigate |
.
Press Weld Stren g th Settin gs. D Title Tensile Strength (Min) [Pa]  Vield Stress (Min] [Pa] |s Symmetric lscurved  Nodes  Elements  Weld Parts
1 Weld 1[0.5; 0.15; -2.64] 470000000 355000000 Yes No 5 12 3 ~ l:‘
2 Weld 2 [0.5; 0.37; -2.64] 470000000 355000000 Yes No 5 12 3 D
Check weld design _ O % 3 Weld 3 [-0.5; 0.69; -2.64] AT70000000 355000000 Yes No 5 12 3 |:|
4 Weld 4 [0.5; 0.69; -2.64] 470000000 355000000 Yes No 5 12 3
U|_|ah_le to ret;ugnize weld parameters automatically. Welds that match one of the following 5 Weld 5 [-0.5: 0.37: -2,64] 470000000 355000000 Yes No 5 12 3 I:l
criteria are displayed: 6  Weld6[-0.5;0.15; -2.64] 470000000 355000000 Ves No 5 12 3 D
#_ Type  Description lssue 7 Weld 7[0;1.09; -2.08] 470000000 355000000 Ne Ne 19 72 4
1 Waming | All weld parts in a weld are welded Continuous parts in real model will be treated as welded s Weld 8 [05; 0.28 0.5] Ves No s 2 3
2 Waming | Different weld part lengths in a weld Different area of the weld that will lead to stress variation g Weld 9 0'5‘ 0-28‘ 1'02 470000000 355000000 v N s 2 ;
3 Emor Length of any weld part of a weld is zero | Possible mesh disconnectivity. Weld area is 0 €1d 9[03; 0.28; -10.27] 470000000 335000000 == °
10 ‘Weld 10 [0.5; 0.28; -10.8] 470000000 355000000 Yes No & 21 3
D Tile Nodes Eemerts _Length  Crteron  Welded _Non-V/ckded 1 |Weld 11 105028 -1107] 70000000 125000000 - o . > ,
158 | Weld 153[31111 1227 54?1 24 03366 |1 0 :i xe:: E ig: s'i:" ?E 470000000 235000000 :es :ﬂ : ; :
= L; Ly -1 470000000 355000000 == o
155 Weld 159 [-20.44; 12.27, 5.47] 9 24 03367 1 3 0
14 Weld 14 [0.5; 0.28; -10] 470000000 355000000 Yes No 8 21 3
15 Weld 15 [0.5; 0.24; -11.57] 470000000 355000000 Yes No 10 18 2
16 Weld 16 [0.5; 0.28; -8.97] AT70000000 355000000 Yes No a 21 3 |:|
17 Weld 17 [0; 0.48; -9.5] 470000000 355000000 Yes No 19 54 3
18 Weld 18 [0; 0.48; -9.77] AT70000000 355000000 Yes No 19 54 3 I:I
19 ‘Weld 19 [0; 0.48; -10.27] 470000000 355000000 Yes No 19 54 3 I:I
20 Weld 20 [0; 0.45; -10] AT70000000 355000000 Yes No 19 54 3
21 Weld 21 [0; 0.48; -8.97] 470000000 355000000 Yes No 19 54 3
22 Weld 22 [0; 0.48; -11.07] 470000000 355000000 Yes No 19 54 3 |:|
23 Weld 3] 470000000 355000000 Yes No 19 54 3 |:|
|i| Weld 71 470000000 355000000 Yes No 19 36 2
1 ATNONNNNN 25500NANA Yes No 19 54 3 -
|i| | ‘ Check on Weld Design |
Set welded parts by elements | | Set non-welded parts by elements | Settings | | Find | oK | | Cancel |
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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.)
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Weld Finder - Details
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Navigate option in order to

Welds Finder - m] X
] 4
- Weld Strength Settings | Hot Spot Stress
W
Selection All Entities Display Weld Parts ) All ® Welded ) Non-Welded
Filter Rule Show all I [ Apply Filter || Find Weld by D | [ Navigate ||

Cunenlﬁn:AlEnﬁiEDisplayWeldedWeldPrlgSWl/

Weld Throat

find a weld by ID

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

Preview selected weld(s).

Side By Direction

Weld 1D Title Length [m] Weld Type Welded Csys tml r[m] h [m] s[m] Alpha Thickness {a) [m] D

1 Wl et 111049, 015 264) Rotaton 180 0.0 _[ERIOel| I | ” || || B
|~ ‘Weld Part 2.1 [0.49; 0.37:-2.64] 205 None Yes Rotation [180; -90; 0] 0.008

3 Weld Part 3.1 [-0.49; 0.6%; -2.64] p205 None Yes Rotation [180; 90; 0] 0.008 A

4 Weld Part 4.1 [0.49; 0.69; -2.64] (205 None Yes Rotation [0; -90; 0] 0,008

5 ‘Weld Part 5.1 [-049; 0.37; -2.64] p.205 None Yes Rotation [-180; 90; 0] 0.008

3 ‘Weld Part 6.1 [-0.49; 0.13; -2.64] p205 None Yes Rotation [180; 90; 0] 0.008 L1

7 ‘Weld Part 7.3 [0; 1.09; -2.08] 1 None Yes Rotation [174.77: 0; -180] 0015

7 ‘Weld Part 7.4 [0; 1.09; -2.08] 1 None Yes Rotation [-5.23; 0: -180] p.015 » FI

| Restore Default | [ Set Welded Parts by Elements | | Set Non-Welded Parts by Elements || & Welded/non-welded parss
W Weld parts

Apply to selected weld parts Apply to selected weld parts (only for welded parts) A Weldsin colors

Set Welded / Non-Welded | Yes > | \ Apply | Weld Type | None N | W Welds in colors + Labels of IDs

Length [m] | u| ‘ Apply | # Apply by sizes Apply by throat thickness (a) M Weld parts lengths + Labels of values

H  Weld parts throat thickness + Labels of values
Weld part thick: t 0 A Weld leg horizontal (r) [m] 0 '@ Throat thickness (a) [m]
o partickness 1 | | ‘ el | M Weld types + Labels of values
Csys |[0,(l;0] | ‘ Apply | Weld leg vertical (h) [m] 00 Seta=t/2 A Coordinate systems
Origin |[0,(!;0] | Apply | Penetration depth (s) [m] 0| Override type All A Weld part throat
. A Welded/non-welded parts + throat
Weld Side | ¥ . | ‘ | ® Side By Weld Part Csys  +Y

o0 |[]

Plot of selected weld(s) in

colors and with labels of IDs
(drop-down menu).

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

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

11

Welds Finder

(] 4

Welds | Weld Strength Settings Hot Spat Stress

Infarmation

-

1 | Weld Part 1.1 [049; 015; 2.6

Selection | At Entites | Display Weld Parts O All ® Welded () Non-Welded
\N{Rule [ showal o [ev Find Weld by ID [ Maviga
Current All Entities; Display Welded Weld Parts; Show all /
WeldID  Title Length [m] ‘Weld Type Welded Csys t[m] U\!’e\d r[m] h [m] s [m] Alpha J .
Side Thickness (a) [m]

Rotation [-180;-90;0] [ |

L~ 1 |~

=][®][=\=] = X

[0,0,0] D

Side By Direction

Apply

2 Weld Part 2.1 [0.49; 0.37; -2.64] .20 None Yes Rotation [180; -90; 0] 0.008
3 Weld Part 3.1 [-0.49; 0.69; -2.64] 0,205 MNane Yes Rotation [180; 90; 0] 0.008
4 Weld Part 4.1 [0.49; 0.6%; -2.64] 0205 No Yes Rotation [0; -90; 0] 0.008
5 Weld Part 5.1 [-0.49; 0.37; -2.84] 0,205 MNone 2 Rotation [-180; 90; 0] 0.008
i} Weld Part 6.1 [-0.49; 0.15; -2.64] 0,205 Nane Yes Ratation [180; 90; 0] 0.008
7 Weld Part 7.3 [0; 1.09; -2,08] 1 None Yes Rotation®¥I4.77: 0; -180] 0015
7 \Weld Part 7.4 [0; 1.09; -2.08] 1 MNone Yes Rotation [-5.23; INE0]  0.015 )
< —
\L Restore Default II Set Welded Parts by Elements IISet Non-Welded Parts by Elements I
Apply to selected weld parts Apply to selected weld parts (only for welded parts)
Set Welded / Non-Welded | Yes < [ appy ||| weld Type | None “]
Length [m] | 0‘ | Apply | & Apply by sizes Apply by throat thickness (3)
‘Weld part thickness [t} [m] | 0‘ | Apply | Weld leg horizontal (r) [m] 0 ‘@ Throat thickness (g) [m]
Csys |[(]:0;0] ‘ | Aol | Weld leg vertical () [m] 0 Seta=t/2
Qrigin |[(]:0;0] ‘ | Apply | Penetration depth (s} [m] 0| Overnde type All
Weld Side | +Y . ‘ | | ® Side By Weld Part Csys  +Y

SDC
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Restore default data if
some of them were
assigned incorrectly

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

Set Non-welded only -
change selected welded

parts by selecting
elements on the model.

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

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

Press Set welded parts by Elements to
find weld parts by elements.

It includes them in weld strength
calculations (also this command

could be performed for few or single
weld part).

12
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Welds Finder - O x
- Weld Strength Settings | Hot Spot Stress

Infarmation

Selection Al Entities | Display Weld Parts () All @ Welded () Non-Welded

Filter Rule | show all o .y Apply Filter | Find Weld by ID | Navigate |

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

Weld ID  Title Length [m]

Apply to selected weld parts

Weld Type Welded Csys

Rotation [-5.2

Apply to selected weld parts (only for welded parts)

t [m]

Weld
Side

Throat

r[m] Thickness (a) [m]

hm] s [m] Alpha

3: 0; -180] @15

El[el[el =B e |

E -

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

Set Welded / Non-Welded | Yes I mppy | weldType  None
Length [m] | of [ Apply | @ Applybysizes Apply by throat thickness (a)
Weld part thickness (t) [m] | U| | Apply | Weld leg horizontal (r) [m] 0| '@ Throat thickness (a) [m]
Cays ) [#£][ Aty | = Weidieg vertical () Im] 0 Seta=t/2
Origin |[QQ01 | | Apply | Penetration depth (s} [m] 0 Override type Al
Weld Side | Y . | ® Side By Weld Part Csys  +¥

Side By Direction oo |[]

Apply

Settings || Find [ ok || cancel

https://sdcverifier.com
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Set weld part type welded

SDC W

VERIFIER

Select elements according to Screenshot 1.

Press OK.

Press OK.

Find weld parts by elements and set to welded

o Select Elements and press "Yes’

Screenshot 1
(before)

Mon-Welded

0.000

0.500

1.000 ()

0750

SDC Verifier

0 4 weld parts mud'i'ii iitn refresh plot?

. ok || cancel

13

Screenshot 2
(updated)

Meon-Welded

0.000

0.250

0.500

1.000(rm)

0.750
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Set weld parameters

Select all welds part by pressing Ctri+A
keys combination

Select the type of weld Double fillet.

Choose the method: Apply by throat
thickness.

Select type |Seta=t/2
welded plate).

(half of thickness

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.
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Welds Finder — O x
(] 4
- Weld Strength Settings | Hot Spat Stress
Information
Selection |AII 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 |:|
. Weld Throat |z|
Weld ID  Title Length [m] Weld Type Welded Csys t [m] Side r [m] b [m] = [m] Alpha Thickness (a} [m]
1 Weld Part 1.1 [0.49; 0.15; -2.64] 204 MNone es Rotation [-180; -90; 0] 0.008 ~
2 Weld Part 2.1 [0.49; 0.37; -2.64] (.205 None ‘fes Rotation [180; -90; 0] 0.008
3 Weld Part 3.1 [-0.49; 0.69; -2.64] 205 None es Rotation [180: 90: 0] 0.002
4 Weld Part 4.1 [0.49; 0.69; -2.64] (.205 None ‘fes Rotation [0; -90; 0] 0.008
5 Weld Part 5.1 [-049; 0.37: -2.64] 205 None fes Rotation [-180; 90; 0] 0.008
6 Weld Part 6.1 [-049; 0.15; -2.64] 205 None ‘fes Rotation [180; 90; 0] 0.008
7 Weld Part 7.3 [0; 1.09; -2.08] i None Yes Rodation N34 37 0. 100
SDC Verifi X | i
7 Weld Part 7.4 [0; 1.09; -2.08] ] None Yes Enmer
8 Weld Part 8.3 [0.5; 0.28; -9.5] 0.305 None fes
9 Weld Part 9.3 [0.5; 0.28; -10.27] 305 Nome  Yes Weld type will be change. arts, OK to
continue? 1
10 Weld Part 10.3 [0.5; 0.28; -10.8] p305 None ‘fes
1 Weld Part 11.3 [0.5; 0.28; -11.071 p.395 None fes
[ ok ]| caner | v IE‘
[ Set Welded Parts by Elements | | Set Non-Welded Parts by Elements |
Apply to selected weld parts Apply to selected weld pa d parts)
Set Welded / Non-Welded | Yes “|[ apply | WeldType [ Double fillet
Length [m] 0 Apply () Apply by sizes (@ Apply by throat thickness (a)
| | | 7 ha=45°|__t
Weld part thickness (t) [m] | U| | Apply | Weld leg horizontal {r) [m] 0 () Throat thickness (a) [m] l\
Cays |[Q():0] | | Apply | Weld leg vertical (h) [m] ® Seta=t/2 ™
Origin |[Q():0] | | Apply | Penetration depth (s} [m] 0 Overnde type
Weld Side | LY M | | | ® Side By Weld Part Csys  +Y r
Side By Direction [0,0,01 |:|
n
Settings | | Find ‘ 0K | | Cancel |

https://sdcverifier.com
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Export Welds SDC M

VERIFIER

Welds Finder - | X

Select all welds by pressing Ctrl+A keys ] 4 _
. . -EEEH Weld Strength Settings | Hot Spot Stress
combination and Press Export weld.

Information
Selection Al Entities | Display Weld Parts () All ® Welded () Non-Welded
Select Export welds FierRule [shonat = Find Weld by 1D [ avigte |
L]
Current Filter: All Entities: Display Welded Weld Parts; Show all
) Weld Throat
Weld ID  Title Length [m] Weld Type Welded Csys t[m] Si:e r[m] h [m] s [m] Alpha Thirckness (@) [ml

Press Export.

& [x] |

0.005656854  ||0.005656854 45 0.004 .
0.005656854  ||0.005656854 45 0.004
0.005656854  ||0.005656854 45 0.004
0.005656854  ||0.005656854 45 0.004

Press OK twice t5.1 0. ' |0008 0005656854 _| 0005656854 15 0004
: 6.1 [-049; 0.15; 264 M|ooos 0005656854 _| 0005656854 15 0004

066 45 00075
SDC Verifier 4 - = 0.00
Export * 656854 45 00
656854 45 0.004
Export Related Welds (284) o 2 Component(s) and 0 Groups were created, 656854 45 0.004
656854 45 0.004
Export Weld Parts (290) . £12.3 10.5: ) Iluutule fillet | Yes jEsags As. 0004 _ E
E:q:l T _ ISet Welded Parts by Elements | | Set Non-Welded Parts by Elements |
ort Types “
Single CDFI'IPOI'IEIT‘ Apply to selected weld parts Apply to selected weld parts (only for welded parts;
Set Welded / Non-Welded | Yes “|[ Apply | WeldType | Double fillet “]
Title | Len | | | | ) Apply by sizes @ Apply by throat thickness (a)
gth [m] 0 Apply PRy ply by
Alpha=45°
|:| Single Named Selection Weld part thickness (t) [m] | U| | Apply | Weld leg horizontal (r) [m] 0 () Throat thickness (a) [m] .
Csys [oo0 |[#][ mpply |  Weld ieg vertical () [m] 0@ Seta=t/2 /\
Title ) ; ’—‘
Origin |[Q():0] | | Apply | Penetration depth (s) [m] 0 Override type All L
[] Separate Components Weld Side | LY " | | | ® Side By Weld Part Csys  +Y =) r
) Side By Direction [0,0,0
[] Separate Named Selections Y eoo D

D = 2 -
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V E

SDCM

000

16

View -> Default View -> Edit

Locate View in Mechanical as shown on

picture and press Get.

Press OK.

4 @ Views (1)
@ 1DEfa 1+ Sianar
I B8 Model = Add
- B Recognitio | #  Edit
4 [ Jobs (1)
I f@ 1.5tatic] = Rename
I # Tools Copy
I [ standards %
P Post-Proce iR
(=] Optimizati Preview
" [ Reports (1} Preview Location
Preview Settings

View

Rotx [-050  |Rotv [052  |Rotz |-832

X
Settings
Deformation
Coio
o
Independent Bands
Coler Scheme
Madlel Display

[] Logarithmic Scale

Min, Max on Calorbar

[] Semi Transparency

Date and Time

Show Legend Show Triad
Show Ruler [] Show Mesh

[] Show Thick Shells and Beams

Legend Limits
(®) Use limits from legend settings

) Use local limits

J
J w

Maode Automatic

Min

Max

Number of levels 12
Format a hd
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Weld Stresses Calculation

T| | = shear design stress (in plane of the throat) parallel to the
axis of the weld (equal to X direction in the check); c1= normal
design stress perpendicular to the throat (equal to Y direction of

the check);
T L = shear design stress (in plane of the throat) perpendicular to
the axis of the weld (equal to XY direction of the check)

Bottom (B)

Top (T)

‘ ] 1: weld length

17

Angles matrix of rotations

due to weld throat plane.

SDC W

VERIFIER

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

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

Stress

calculations

Tjir1 1 0 0 0 0 —siny
G,11 0 —sina cosa cosa cosa cosy * sina
T,r1 0 —cosa —sina —sina —sina oSy * cosa
T2 1 0 0 ] 0 —siny E
x
. . A
0,12 0 —sina cosa cosa —cosa —cosy *sina F“’
y
T,r2 0 —cosa  —sina —sina sina —cosy*cosa A,
| £
51 1 0 0 0 0 siny A,
Me 4
.51 0 sina cosa —cosa cosa —cosy *sina I 7
M
T,B81 o cosa —sina sina —sina —COSy * cosa I), *
M, *1,
52 1 0 0 0 0 siny £ ma
| . 2
G52 0 sina cosa —cosa —cosa cosy * sina
T.52 0 cosa —sina sina sina cosy *cosa

https://sdcverifier.com
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Implementation of weld stresses

SDC W

VERIFIER

Weld Check (built-in, not editable)

Options
D |3 | Title |Thmat stresses for T1 point | Selected Welds =
Alias |Stresses_T'| | | Calculate Results over Directions
Description | ” ' | | Show Parameter Description

Parameters (7) / Replacements (0)

O
X

Parameter = 5 Fx (Throat stress due to Fx)
wll: 8
: Weld.Fx Summsd / Dimensions.Aw

Parameter = S Fy (Throat stress due to Fy)

AlL: @

I¥: -Weld.Fy Summed / Dimensions.Aw * sin (Dimensions.Alpha_rad)
XY: -Weld.Fy_Summed / Dimensions.Aw * cos (Dimensions.Alpha_rad)

Parameter = S Fz (Throat stress due to Fz)

AlL: @

IY: Weld.Fz_Summed / Dimensions.Aw * cos (Dimensions.Alpha_rad)
]XY: -Weld.Fz_Summed / Dimensions.Aw * sin (Dimensions.Alpha_rad)

Paramster = S Mx (Throat stress due to Mx)

All: @

IY: Weld.Mx_Summed / Dimensions.Wx * cos (Dimensions.Alpha_rad)
PO : -Weld.Mx_Summed / Dimensions.Wx * sin (Dimensions.Alpha_rad)

Parameter = 5 My (Throat stress due to My)

All: @

I¥: Weld.My Summed / Dimensions.Wy * cos (Dimensions.Alpha_rad)
POY: -Weld.My_Summed / Dimensions.Wy * sin (Dimensions.Alpha_rad)

Parameter = 5 Mz (Throat stress due to Mz)

all: @

[: -Weld.Mz_Summed * Dimensions.RAmax / Dimensions.Ip * sin (Dimensions.Gamma_rad)
Y: Weld.Mz_Summed * Dimensions.Rmax / Dimensicns.Ip * cos (Dimensions.Gamma_rad) * sin
XY Weld.Mz_Summed * Dimensions.Rmax / Dimensions.Ip * cos (Dimensions.Gamma_rad) *

nsicns.Alpha_rad)
s (Dimensions.Alpha_rad)

Parameter = 5 Total {(Throat stress total)
A11l: S Fx + S Fy + 5 Fz + S Mx + S My + 5 Mz
Equivalent: sgrt{pow(me.y, 2) + 3 * (pow(me.x,2) + pow(me.xy,2}))

= & (v [ =

T = T|LFx T T Fy T ez + Tpmx + T)my + 7)1z
0, = O,px T+ O,y + O,z + O px + O,y + Oy M2
T, = Torx T Tory T Torz T Tome + Tomy + Tomz

Oyp = Jﬂf + 3t(ri+1'|2|)

| O iz ||FndFa’aneta's oK

18

Von Mises stress at certain point.
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Add Eurocode3 (EN1993-1-8)

SDCM

RIFIER

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

Stand/
- £3 Post-I
[Z] Optim
[} Repor

Add

Rename Multiple
Remove Multiple
Renumber

Clear Results

19

ABS
AISC

APl

All {2005 Edition, 2017)
AS 3990 (1993)

ASME

DIN 15018 (1984)

DNV

DVS 1608 and 1612

EN 13001 (2018)

Eurocode3

Eurocodel MEM 1993-1-1, 2005)

F.EM 1.001 (3rd, 1998)
FKI

150

Morsok NOO4 (rev.3, 2013)

WA A RAR AR AN [VEARAR AR AR AR AR AR AR

Comparison Standard
Deflection

Eurocoded Welds (EN 1993-1-8, 2003)

WENRARARA A

Eurccode3 Fatigue (EM 1993-1-9, 2003)
Eurocode3 Bolts (EN 1993-1-8, 2005)
Eurocode3 Fire Design (EN 1993-1-2, 2005)
Eurocode3 Plate Buckling (EN 1993-1-5, 200€)
Eurocode3 Connections (EM 1993-1-38, 20035)

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

to verify the structure stability of each
structural member (weld).

https://sdcverifier.com
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Eurocode3 Correction Factor

SDC W

VERIFIER

Press the button [%] to select the
Correction factor.

Materials Characteristics — m} X

Eurccode3 Welds (EM 1993-1-8, 2003) - X

Select the material for which the 5

Correction factor will be applied. wi [emw
ID 1| Title Eurocode3 Welds (EN1993-1-8, 2005) e e

| Title |Correlatior| factor (Beta_w) |

Input value of the Correction factor according | 4= [sendet ||| ot

to the table 4.1, and press Apply to selected. | =] [v] LB oo L | T°“"@|
Characteristics and Selections 1..2::::Im| — ::"E
Welds |22'_-'; 284 Welds E 26,4151 1020 Steel, cold rolled 0.4

Press OK.

CamEstm e |

[] Include Geometrical Check I:'

Calculation Method | Summarize per weld part - |

Table 4.1: Correlation factor g, for fillet welds Material Settings

Standard and steel grade Use Yield/Tensile from: | Weld (Minimum Value or User Defined) ~ |
Correlation factor f i
EN 10025 EN 10210 EN 10219 Matenal factor for plated structures (Gamma_M2) 1.25
sszigsw $235 H $235H 0.8 Materials with Yield and Tensile = 0 |:|
S275 S275H -
$275 N/NL g 2‘_!552:]&]-’[]\]”-] $ 275 NH/NLH 0,85 | Preview all not supported welds. | | oK | | Cancel |
S 275 M/ML S 275 MH/MLH
$ 333 S355H
$355N/NL $355H S 395 NHUNLE 09
S 355 M/ML S 355 NH/NLH > i i ihili .
s $ 355 MH/MLH Welt_j Selection gives a possibility [ Export Al Deais o xce
S420N/NL S 420 ME/MLE 10 to include or exclude weld(s)
S 420 M/ML X . ,
S 460 NNL S 460 NIUNLH preview chosen weld(s) or go to
S 460 M/ML $ 460 NH/NLH o 460 MIMLI 1,0 .
S 460 Q/QLIQLI weld finder.
20 https://sdcverifier.com
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Eurocode3 Weld Strength §DC

RIFIER

Press the button |¢v| to apply Material
Yield and Tensile parameters.

Gamma_M2 - material resistance

Select the material for which the factor for plated structures is a
. . . . Eurocode3 Welds (EM 1993-1-8, 2005) — X
Properties will be applied. constant value (=1.25) and used in
) . calculations to check a base ID 1| Title |Eurocode3 Welds (EN1993-1-8, 2005) |
Input value of the Material Yield and material strength. [ |
Tensile parameters, and press Set. Descrption | [v]

Characteristics and Selections

Welds 227 f 284 Welds
Press OK. | |
Material Fatigue Parameters - O x Correlation factor (beta_w) | | @
Properties [[] Include Geometrical Check |:|
Materials Tensile Strength [Pa] Yield Stress [Pa] Tensie gth [Pa]
Stren . - d v
P ress OK. 1. Structural Stesl 470000000 355000000 - Calculation Method | Summarize per weld part
ield Stress Material Settings
355000000 Use Yield/Tensile from: | Weld (Minimum Value or User Defined) ~
Material factor for plated structures (Gamma_M2)

Materials with Yield and Tensile = 0 1 ]

| Preview all not supported welds | ok || cancel |

21 https://sdcverifier.com
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Create extreme table SDC Iz

VERIFIER

Weld Check Table - ] b
. B[P
Execute Extreme Table in the Weld o | |

Chec k Total Con teXt men u . Default Title ‘We\d Expand (LG1, All Entities) |

Description | [v]

[e] ]

Options

Press the button and select Load _ & n

|

u o]

. ‘Exueme(wurslresultnnselectim) ~|

Group 1 . P Standards mn er | UfOverall -]
]

4 Y 1;Eurocode3 Welds (EM1993-1-8, 2003) |G Parameter [ Absolute
I Input [] Display Governing Loads  Short Title
4 |v|Checks (15) v Weld Part Resal
Press OK' [&] 1..Dimensions e —
[4L] 2..Dimensions (Alpha = ) ::::m -

[&] 3. Throat stresses for T1 point
%4..Thruat stresses for T2 point
5.Threat stresses for B1 point
SeleCt EXtreme- [&] 6. Throat stresses for B2 paint
[&] 7. Total stresses all paints
@S.Jhruat stresses for T1 point (Alpha = 0)
|I|9..Thruat stresses for T2 point (Alpha = 0)

L]

- o 343 |Z| 10.Throat stresses for B1 point (Alpha = 0)
SeleCtlon ° All Entltles' [8L] 11.Throat stresses for B2 point (Alpha = 0) [+l
[4L] 12, Total stresses all points (Alpha = @) £l
|I| 13..Utilization factors over points

[&] 14..Base Material Check Eements
: [BL] 15.Weld ChasleTatai .
Press Fill Table. v 2 Post-Processing Add ,

©000000

[Z] Optimizations (0) | & gy
[ select Load — m] b3
m Reports (0) =]l Rename Load Type Load Group
) Individual Load ‘ Search
PreSS OK. Copy ® e  1.Load Group 1
Remaove ©“"’_"G“;“P
Copy To Standard... J’cbs “
Extreme table for ‘1..Load < m
Group 1’ can be added to DNV E
Table {expand/’ me]
0S-C101 and DNV 0S-C201 b (expend/extieme)
X Flow Table {owver loads)
standards respectively. B Table (Loads vs Sclections)
EE  Criteria Plot
22 https://sdcverifier.com
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Create criteria plot §DC M

RIFIER

Execute Criteria Plot in the Weld
Strength Check context menu

Load: Load Group 1; ‘ r‘:dl?rds “j 3 Welds (EN1993-1-8, 2003)
~Euracoce sl ] wd Weld Check Criteria Pl — >
Parameter: UF Overall. b B input % Weld Check Criteia Plot
4[] Checks (15)

IZ‘ 1.Dimensions |n] |'I | Title

[&] 2..Dimensions {Alpha = 0) "
Press Save as component. [&] 3.Throat stresses for T1 point Description |

[&] 4. Throat stresses for T2 point ) )

IZ| 5.Throat stresses for B1 paint Options 2 Welds on selection

[&] 6. Throat stresses for B2 point Check |15..Weld Check Total 4 m Ii‘

[&] 7. Total stresses all points

Name All Welds. [&] 5. Throat stresses for T1 point (Alpha = 0) i [1. Load Group 1 | 227 Welds
%?E.T?Lﬁiftsfiiiﬁ;:ﬁfﬁl?;ﬁi?ﬁ;i:fﬁ; Parameter | Uf Overa ]
A A e B !
Press the @ to preview Plot in Femap 13- Unzaton factors cverpeins - [Pose ]
(4] 15.Weld Chack Tatal ' P Bement Vaes |
Doy | 5 ] e odakVen | #] 4] Soens
Press OK. 13 Reports () = Rename

000006

Copy Labels |N0r'|e | Lirnits. m

Femore B o Femed ]

Copy To Standard...

Move

Criteria plot for ‘1..Load Group 1’ Clear Results tme <
can be added to DNV 0S-C101 and g ;:L:br“";i“f’e:’)’
] Table (Loads vs Selections) Tre |NI Helds |

nlg Criteria Plot | OK || Cancel |

DNV 0S-C201 standards respectively.
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Add DNV 0OS-C101-LRFD

SDCM

RIFIER

Execute Add -> DNV -> DNV 0OS-C101-LRFD Weld
Strength (2011) in the Standards context menu.

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

2011) verifies structural stability

Rename Multiple
Remowve Multiple
Renumber

Clear Results

24

ABS

AlSC

API

Al (2005 Edition, 2017)
AS 3990 (1993)

ASME

DIN 15018 (1984)

R for each structural member (weld).

DNV

DNV RP-C203 Fatigue (2016)

DWS 1608 and 1612

EN 13001 (2018)
Eurccode3

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

150

Morsok NOO4 (rev.3, 2013)

DNV CM30 Plate Buckling (1995)
DNV RP-C201 Plate/Stiffener Buckling (2070)

DNV 05-C101-LRFD Weld Strength (2011) | n

DNV O5-C201-WSD Weld Strength (2011)

-

ViR R

Comparison Standard
Deflection
Custom

QDO LDDNLDOENORD0DH0 00N H

Load from Library
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DNV 0S-C101. Correction Factor

SDC

RIFIER

000000

Press the button to select the
Correction factor.

Select the material for which the
Correction factor will be applied.

Input value of the Correction
factor according to the table.

Press Apply to selected.

Press OK.

Press OK.

Weld Selection gives a possibility
to include or exclude weld(s),

preview chosen weld(s) or go to
weld finder.

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

I 2 | Title | DNV 0S-C101-LRFD Weld Strength (2011) |

Alias IStandard2

Description |

Characteristics and Selections
Welds 1227/ 284 Welds

Correlation factor (beta_w) |

=|[e]
1 8
L]

[] Include Geometrical Check

25

Caleulation Method | Summarize per weld part - |
Steel grade Lowest ultimate tensile strength Correlation factor Material Setfings

NV NS 4610 0 33 Use Yield/Tensile from: | Weld (Minimum Value or User Defined) v
NV 27 400 0.83 Limit state uLs v
NV 32 440 0.86 Material factor for welded connections (Gamma_lMw) E'
NV 36 = 929 Material factor for plated structures (G M)
NV 40 510 09 aterial or for plated structures (Gamma_
NV 420 530 1.0 Materials with Yield and Tensile = 0
NV 460 570 1.0

Materials Characteristics - O *

ID |1 | Title |Correlation factor (Beta_w)

Alias | Beta_w

Description |Correlaﬁon factor. DNV OS5 C101 LRFD, Section 9, Table C4.

Materials

Value

Material

1.5tructural Steel

26..AI51 1020 Steel, cold rolled

| Preview all not supported welds

| General Shape Slenderness |D Expart All Details to Excel | oK || Gl

https://sdcverifier.com
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DNV 0S-C101. Safety Factors §DC M

RIFIER

DNV 0S-C101-LRFD Weld Strength (2011) — ¥
ID 2 Title |DNV 0S-C101-LRFD Weld Strength (2011) Gamma_Mw - material factor that is used
Alins Standard? for DNV OS C 101 cglculatlon can be found
in Table C1, section 9 of the standard.
Description W

Charactenstics and Selections

o —

Welds 227 /284 Welds =

o —

. M c g
LEEEIICIEEET IHE el o Gamma_M - material resistance factor for

[] Include Geometrical Check plated structures is a constant value (=1.15)

and used in calculations to check base

Calculation Methad Surnmarize per weld part = )
material strength.

Material Settings
Use Yield/Tensile from: Weld (Minimum Value or User Defined) *
Limit state ULs e
Material factor for welded connections (Gamma_Mw) 13 . . i .

101 The material factors p,, for welded connections are given in Table C1.
Material factor for plated structures (Gamma_M) 1.15

Table C1 Material factors for wel nnections
Materials with Yield and Tensile = 0 Q & ab ¢ C aterial facto ?{Mw - ¢ dEd comnectis

Limit states Material factor
L 1.
& E Preview all not supported welds QK Cancel EL: l.{?;
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Add DNV 05-C201 WSD SDC[v

RIFIER

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

_0

The offshore standard DNV 0S-C201
(released in April, 2011) verifies
4 [ Stangiasde o0 structural stability for each structural

>3[4 Add b ABS b member (weld)

" B12 =) Rename Multiple AISC b
I &3 Post| __ )
Elopti = Remove Multiple APl ¢
[ Repc 7] Renumber Al (2005 Edition, 2017)
AS 3990 (1993)

Clear Results
ASME 3

DIN 15018 (1984)

DNY »
DWS 1608 and 1612

EN 13001 (2018)

Eurocode3 k
F.EM 1.001 (3rd, 1998)

FKI ]
IS0 [
Morsok NOO4 (rev.3, 2013)

A DDOODODDODOHDO00 0000053

DNV RP-C203 Fatigue (2016)

DNY CM30 Plate Buckling (1995)

DNY RP-C201 Plate/Stiffener Buckling (2010}
DNV O5-C101-LRFD Weld Strength (2011)

DNV 05-C201-WSD Weld Strength (2011) | n

il RARRA

Comparison Standard
Deflection
Custom

Load frem Library
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DNV 0S-C201. Correction Factor

000000

Press the button to select the
Correction factor.

Select the material for which the
Correction factor will be applied.

Input value of the Correction
factor according to the table.

Press Apply to selected.

Weld Selection gives a possibility
to include or exclude weld(s),

preview chosen weld(s) or go to
weld finder.

SDC

R1FI

ER

™M

Press OK.
Press OK.
Steel grade Lowest ultimate tensile strength Correlation factor
u )
NV NS 400 0.83
NV 27 400 0.83
NV 32 440 0.86
NV 36 490 0.89
NV 40 510 0.9
NV 420 530 1.0
NV 460 570 1.0
28

DNV 05-C201-WSD Weld Strength (2011) — X

I 3| Title DNV 0S-C201-WSD Weld Strength (2011) |

Alias ‘Standard3

Description |

Characteristics and Selections

Welds 1227/ 284 Welds B
Correlation factor (beta_w) | 1 A
[] Include Geometrical Check I:I
Caleulation Method | Summarize per weld part -
Material Settings

Use Yield/Tensile from: | Weld (Minimum Value or User Defined) B

Materials with Yield and Tensile = 0

Material factor for plated structures (Gamma_M)

| Preview all not supported welds

Materials Characteristics - O *
D I | Title | Correlation factor (Beta_w) |
Alias |Be13_w
Description |Correlation factor. DNV OS C201 WSD, Section 9, Table C3. 4 [ [v]
Materials
Value 086 || ApplyToselected || Tomr |

Material Value

El

1.5tructural Steel

[

[

26..AI51 1020 Steel, cold rolled

| General Shape Slenderness | [] Export All Details to Excel

OK

| | Cancel
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Add Governing Load

SDCM

RIFIER

Result - from Check.

Standard: Eurocode 3 Weld.

Check: Weld Check Total.

Parameter: Uf Overall.

Load Group: Load Group 1.

Press in Limits Criteria ->
Absolute; Result < 0.5 and press OK.

Selection: All Entities.

Press OK.

00000600060

Y]

Home -> Post Processing -> Governing Loads.

S e »
Update Model  View Analyze L
Main

Settings  Recognitions

Report Layout )

Tool= Standards  Help

[l Results Manager | ‘g Governing Loads
[5+ Export Results i

Result FPost-Processing

Governing Loads

D [+ it

Description

Result
(") from Load (@ from Check

Standard | 1.Eurocode3 Welds (EN1993-1-8, 200: - |

Check ‘ 15.Weld Check Total - | n
Parameter ‘ 4..Uf Overall - |

Direction All

Opticns

Load Group 1.Lload Group n

Input parameters from

step 7

Limits Criteria - x

(® Range Absolute

|Result] u

Limits Criteria | Range: [-Inf: 0.5} [+
Table Type | Summary (worst governing load) () Mumber of Elements [Abs Values) 1
[] Show Only Welds () Percent of Elements (Abs Values) 100
Selections (1) (Elements) Result Criteria Abs
o 9 ] ()
All Entities IE‘
-
[]
[]
o e ]

https://sdcverifier.com
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Add Governing Load (DNV) SDC Iz

VERIFIER

Make the action as in 22,23 and 29 slide for
DNV 0OS-C101-LRFD Weld Strength (2011)

Make the action as in 22,23 and 29 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

VERIFIER

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

There are 4 templates of the reports:

Empty - only first page and preface items are included; [ Reppuct=—tm
4 Add v Wizard - Empty
Model Setup - description of the model data (materials, ~ | Rename Multiple Wizard - Model Setup
properties, components, boundary conditions) s = | Remove Multiple Wizard - Results
included‘ Renumber Wizard - Full
)
Generate Multiple Designer - Empty

Designer - Model Setup

Designer - Results | n

Designer - Full

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;

= EENEIEEE

Presentation

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

VERIFIER

Post Processing -> Governing Loads ->
Import Governing Loads Tables

Press All. Select [tems - O >
Search
Press OK. | | o | Title (Default) 1.Uf_Owerall (LG1: All Entities) [
: | ¥ | Title (User) 1.Uf Overall (LG1: Al Entities)
| All S o | ~ Load Set Content
Include Plot. Yes Include LS Content Peak False
Sh l : ld . Y Include LS Content Peak Fac False
Ow only welds: res. [ 1.Uf Overall (LG1: All Entities) ~ Options
2.Uf Qverall (LG1; All Entities) Include Description Table  Yes
3.Uf Overall (LG1: All Entities) Include Detail On Peak Elem False

Include Detail Plot False

Include Detail Table False

Lirnits Critera Range: (-Inf; 0.5)
Home Insert Results Post Processing Import Table 'ﬁ,rpe Summary (worst governing load)

— v
2 o =
1 Include Plot I‘I’es I
= .0 oL
ing | Free ies
Finders = . Show only welds I‘I"es I
I ) Views 1 selected...
Add Governing Loads Tables W
| Saarch Import Governing Loads Tables a
Selected: 3/3 | OK | | Cancel
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