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Content

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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Open Project

Launch SDC Verifier

Open the project Weld Strength
check_example

SDC Verifier 5.3 - Untitled - O X
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Run Analysis

®

Execute p» Analyze from Jobl
context menu

-4 Settings
El@ Jobs (1)
=&
E g Add
.* &=  Add lob Of lobs
SR Copy
---F[ »*  Remove
e = Analyze
G"'K Toal Select Loads to be Analyzed...
----- H stanc Clear Results
-fl Post-
Scheme
..... @ Repo
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Weld Finder — General overview

®

Execute Recognition =>Weld Finder =>
Edit.

Navigate option in order to find weld by
ID.

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

.~ Joint Finder
. Beam Member Finder

Welds Finder - m} K
LIE]
Recognition  Fitter
Filter None | [E Apply Filter —rlk Y Find Weld by ID Mavigate
——————————
ID Title Tensile (Min) [Pa] Yield (Min) [Pa] Is Symmetric  |s curved Modes Elements Weld Parts L

=ph

=l e|@ &

Settings

Find

Check on Weld Design

0K

Cancel
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Add exception rule for recognition

Press Settings

Press Edit for Not weld properties.

Select property ID4.

Select property ID5.

Press Add.

Press 2

DOOOOG

=<

By

ol

Connections with properties 4 and
5 are not treated as welds

Not Welded Properties

Add muttiple

Not welded combinations

X

A IF'mpefty 1

4.sll pk 20 mm ths -l

Property 2

1.stl pit 10 mm thks ~

2.stl pit 8 mm thks

3.stl plt 15 mm thks

4_stl pit 20 mm thks

6. stl plt 35 mm thks

7.stl pt 4 mm thks

8.gtl pit 12 mm thks [

Property 1
4 _stl plit 20 mm thks

Property 2

5.stl plt 25 mm thks

o
be

WeldsFmder Add by IDs
Propety 11D: [ J®
Fitt
iter Na Add
D Title
0K Cancel
Weld Finder Settings - X =h
General Welds Recognition Settings x
Selection & Treat as Weld ff Different Property IDs 4]
Not welded properties m Treat Neighbor Weld Blements as One Weld f Angle < 3= By
Defaut Weld Tite | Angle < 20 Angle < 70
Weld Parts Recognition Settings
Set All Weld Parts Welded ff Different Property 1Ds
> 1 6 welds 1 weld
rop Prop 3
Treat Elements of Same Property as Weld f Angle > 4515
Prop 2 Prop 1 o
. ~ v
~Angle §
|
Normals &
Angle, Prop 1 ye)
OK Cancel p
J
Set etel Check on Weld Design
1.
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Not welded properties. Option?2

Not Welded Properties - hat

Add multiple Not welded combinations

Froperty 1: 1..stl pit 10 mm thks ~ Property 1 Property 2

Property 2: 4 st pit 20 mm thks 5_stl plt 25 mm thks

1..stl plt 10 mm thks -
2 stl plt 8 mm thks

3.3t plt 15 mm thks

4_gtl plt 20 mm thks

5..stl plt 25 mm thks

6..stl plt 35 mm thks

7.stl plt 4 mm thks

8..stl plt 12 mm thks ¥

o

x

Add by IDs

Propery 110: N i
Propery 210: 0

0K 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.

Welds Finder — m} X
3
Press Close. Recogntin| ier | 3-
Fiter None V|| Find Weld by 1D | | | Navigate |
D Tie Tensile (Min) [Pa] Yield (Min) [Pa] Emm e lscuved  Nodes Hemerts  Weld Pats |E|
Press Filter. 1 Wold 112 3 [#]
2 |Weld 2 [-29.94: 1275 6.89] 0 [ Yes No 24 [ 3
3 |Weld3[-29.94; 12.75; 7.54] 0 0 Yes No 15 2 3
4 |Weld 4[29.94; 12.75: 8.19] 0 [} Yes No 24 9 3
5 |Weld 5 [29.94; 12.75; 8.84] 0 0 Yes No 15 2 3
6 |Weld 6 [29.94: 12.75: 9.45] 0 0 Yes No 24 & 3
7 |Weld7[-29.94; 1275 10.26] 0 0 Yes No 20 57 3
8 |Weld8[-29.94,1275 11.02] 0 0 Yes No 19 54 3
9 |Weld9[29.94; 12.22: 5.98) 0 0 Yes No 31 0 3
10 |Weld 10[-29.54; 12.14; 6.89] 0 0 Yes No 2 5 3
11| Weld 11[-29.94; 12.08; 754] 0 0 Yes No 15 2 3
Check weld dedign T 12 |Weld 12[-29.84; 12.02: 8.19] 0 0 Yes No 24 [ 3
; 13 |Weld 13[-29.94; 11.96: 8.84] 0 [ Yes No 15 2 3
e LTS T el 14| Weld 1412994 1151:949] 0 0 Yes No 2 65 3
% Type  Desorption s 15 |Weld 15[-29.94; 11.84; 10.26] 0 0 Yes No 20 57 3
1 Waming | All weld parts in a weld are welded Continuous parts in real model will be treated as welded 16 Weld 16 [72394 11.76; 11 D‘“ 0 0 Yes No 20 57 3
2 ‘Waming | Different weld part lengths in a wE!d vaferent area of the weld that will lead to stress variation 17 Weld 17 [_2954 M7z 1 43] 0 0 ‘es No n 9 3
3 Emor | Length of any weld part of a weld is zero | Possiole mesh disconnectiviy. Weld area is 0
13 |Weld 18 [-29.6: 126; 5.28] 0 0 Yes No 2 4 3
T nodes ) Blanartz L enth C"'E"“" Wad‘“’ ""'Wad‘“’ 19 |Weld 19[-29.5; 126, 5.4] 0 0 Yes No 5 12 El o
254 |Weld 234 [29.77. 12.27, 5.47 9 2 0336667 |1 3 0 20 Weld 20[-29.6; 12.6; 5.97] 0 o Yes Ho 30 a7 3
295 |Weld 2953011 1227, 547 9 2% 0336564 |1 3 0 21 |Weld 21[-256; 126: 6.89] 0 0 Yes No 24 ) 3
2% |Weld 2963044 12.27. 5.47) & 2 0335667 g 3 L] 22 |Weld 22 [-29.6; 12.5; 7.54] 0 0 Yes No 15 42 3
23 |Weld 23296 126: 8.19] 0 0 Yes No 24 [ 3
24 |Weld 24 [29.5: 125 .84 0 [ Yes No 15 2 3
25 |Weld 25[-296: 126: 9.49] 0 0 Yes No 24 ) 3
26 |Weld 26 [296: 126 10.25] 0 [} Yes No 20 57 3
27 |Weld 27 [296; 12.6: 11.04] 0 0 Yes No 20 57 3
28 |Weld 28 [296: 126: 1153 0 0 Yes No 5 15 3
29 Weld 29 [-796- 17 38- 5 28] [1] 0 Yes Moy 2 4 3 &
= Set P | Check on Weld Design |
Set welded parts by elements | | Set non-nelded parts by elements | 2. Close. B d _
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Weld Finder — Details

Selection gives a possibility to select a [ welds Finder - o X
part of the model (group, component) -~
. Filter
for making changes. S
Selection |AII Entities | r I
. . Digplay Weld Parts O Al @ Welded () Mon-Welded
This filter can be used to search the Aﬁ“ﬂ”‘e o ol aosly
WEId(S) due to different parameters Weld ID Tile [Lnf]”gh Weld Type Welded  Csys tml Em] fm] h [m] Alpha m‘;"f’ness @ in] “Ne
(length, thickness, area, weld only, non _EEE_EEE---__ a
Weld Part 2.3[-29.84;12.7... |D.774 None Rotation [90; 0; 90] | 0.008
weld on Iy etc.). 3 Weld Part 3.3[-29.54; 127, | D525 None Yes Rotation [30; 0; 90] | 0.008 G
4 Weld Part 4.3[-29.94;12.7... [0.77 None Yes Rotation [30; 0; 90 | 0.008 By
5 Weld Part 5.3[-29.84;12.7... |D525 None Yes Rotation [90. 0-
. . . 6 Weld Part 6.3 [-29.54; 127, | D774 Ratation [90: 0: 90] | 0.008 =
Edit, Combine, Split, Export and B 70 e Yes | Rotaon [50.0:50) 0008 &
8 Weld Part 8.3 [25 94;127.. 0742 None Yes Retation [90; 0; 90] | 0.008 B
Remove Weld (S) : 9 Weld Part 5.3 [-29.94; 122 1.031 Mone Yes Rotation [-85.04; ... | 0.008 —
10 Weld Part 103 [29.94; 12.... [D.77 None Yes Rotation [-84.82; ... |0.008 2
1 Weld Patt 11.3[-29.84; 12.... |0.527 None Yes Rotation [84.82; ... |0.008 JO
Navigate option in order to find a weld 12 Weld Pat 123 [29.94: 12.... [0.778 None Yes Rotation [-84.82; .. | 0.008 v
< ]
N
by ID. A Weid by 1D | || Navigate | Restore Defaul Set Welded P{ 4L Welded/non-weld
ﬁ s
Apply to selected weld parts Oply to selected weld parts (only for welded parts) 0‘ Welds in colors
Length [m] Apply Weld type Nane B Welds in colors + Labels of IDs
. _| wedpmtickess il | 0] & Weld parts lengths + Labels of values
Pre\”ew SeIeCted Weld (S)' 3 | 00 i Weld parts throat thicknesses + Labels of values
sy |[0:0:0] Weld leg horizontal ) [m] 0 W Weld types + Labels of values
Origin |[D: 0;0] Apply Weld leg vertical (h) [m] 0 A Coordinate systems
. X - A Weld part throat
Plot of selected weld(s) in colors and | R A ! Al I Welded/non-welded parts » throat
with labels of IDs (drop-down menu). ]
Settings Find 0K Cancel
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Weld Finder — Set weld parameters

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.

Recognition ~ Filter
Information
[ArEntties N | |#
O Al ® Welded MNon-VWelded
Fitter Rule Show all - Apply Fiter
Weld ID Title Welded Cays t [m] rim] s [m] h [m] Alpha %:—glfltness @) il .
Foaton B0.0.501 0008 | |||
2 ‘Weld Part 2.3 [-23.94;12.7... | Rotation [30; 0; 307 | 0.008
3 Weld Part 3.3[-29.94;12.7.. | 0.525 Rotation [30; 0; 50] | 0.008
4 V 77 ion [90; 0: 0] | 0.003
5 Weld 0: 0: 50] | 0.008
6 "
X, 03
3 Rotation [30; 0: 307 | 0.00:
Rotation [-85.04; ... [0.008
Yes Rotation [-84.82; ... T8
fes Retation [-84.82; ... | 0.008
\ ‘Weld Part 15.3[29.94; 11.... None Retation [-84.82; ... | 0.008 v
< >

\| Restore Defauf l Set Welded Parts by Elemerts l Set Non-Welded Parts by Blements

Find Weld by 1D Navigate \
to selected weld parts

Apply to selected weld parts (only for welded parts)

Weld type

MNone ~

Weld leg horizontal () [m] 0 0

Weld leg vertical (h) [m]

B (x|~

' @ B ¥ E

10

Penetration depth (s) [m]

Al

Apply

Length [m] [ o ey

Weld part thickness &) [m] I:l Apply
Coye  [0:0:0) | |#] | #eply
Oigin [[0: 0; 0] | |#] | #epy
Settings Find

oK Cancel
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Set welded parts by elements

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 — m] x
Recognition  Filter
Information
Seecton s
Display Weld Pats (O Al @® Welded (O Non-Welded
Filter Rule Show all | = Apply Fitter
Length Throat ~ | [
Weld ID Title m Weld Type Welded Cays t [m] rim] s [m] h [m] Alpha Thickness () m
94; None Rotation [90; 0; 90] x
4 None Rotation [30; 0; 50] %
4 None Rotation [30; 0; 50]
4 None Rotation [30; 0; 50] @
4 None Rotation [30; 0; 50]
M None Rotation [30; 0; 50]
94: None Rotation [30: 0: 50]
94: None Rotation [30: 0: 50]
9 None Rotation [-85.04; ... =é3
9.94: None Rotation [-84.82. §
9 None g
None
None ﬁ
None p
Weld Part 15.3 [29.94; 11 None Rotation [-34. P
FndWeldbyD [ || Navigate Restore Default 2] et Welded arts by Bements ||| Set Non-Weided Parts by Blemerts
Apply to selected weld parts Apply to selected weld parts {only for welded parts)
Lengin [ o[ Al wedpe == ~
Weldpatthickness®)iml | 0| Aoy
Cos  [[0:0.0] | |#] | ooy Weld leg horizontal ) fm] 0 0
Oigin  [[0:0:01 ||# | ooy Weld leg vertical (h) jm] 0 Seta=
Penetration depth (g} [m] 0 O Al
Apply
Settings Find OK Cancel
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Set weld part type welded (manually)

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

element(s).

d
S N
Allhill=== "|=

It is sufficient to select only one

element from a weld part to pick full
part automatically.

Press OK.

~

|
= Jw

EENERSENEL -1

TEREEN

HH-HHHH

-
H
]
L
L 4

Press Cancel.

naEwmes =t
EEERE DR

FY T L T ]
NEEEEREL WS

Updated plot shown below

BEREEE.
T
lllllIlllrJ======.=
o AT I B E e BT R M |

pEAEROEORFL.
SEEREREEE .-

IEEESEENEN_ NFESEEE

Non-Welded Welded

Entity Selection - Find wekd parts by elements and set to welded

®add  ORemove O Exchade + 183%

+ 890% SelectAl  Reset
f[' | 5 M | Prevous || Deete
E; ] Growp More | Methed
- ]
40 [}
it |
1 |
= SDC Verifier *
1
o 4 weld parts modified, OK to refresh plot?
Welded
[ ok ] I Cancel I 3.
In order to get refreshed plot of the o
. 2
weld(s), select all .welf:l parts by using W Crarrrr |
Ctrl+A keys combination and choose [TES

command Welded/non-welded parts
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Set weld parameters

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

Length m] [ o[ ey
Weldpartthickness il | 0] | Apply

Cays  [0:0) | | #] | sty
Oiign [[0:0: 0] | |#] Aoty
Settings Find

Weldtye 2 | poute et -

@ Select all weld parts by pressing ‘Fi""” -0
. . [
Ctrl+A keys combination. e
Information
St 7
@ S.elect the type of weld Double Dottt O A ® Wod O N et
fillet. Fitter Rule Show all v |= Apply Fiter
Weld ID Ttle [Lr:fgﬂ‘ Weld Type Welded  Cays tm] - - hm] Alpha m‘"c’!f;egs ] Al
Choose the method: Apply by 1 Weld Part 1329 ] Rotation [90; 0: 90] | 0.008 x
i 3 Weld Part Rotation [90; 0; 50] |0.008 a
throat thickness. 3 Weld Part 3. Rotation [30; 0; 30] | 0.008
4 Weld Part 4. : None Rotation [30: 0; 90] | 0.008 )
5 Weld Part 5. None Rotation [90: 0: 901 | 0.008
E W
Select seta=t/2 type (half of
thickness Welded plate) ; \(v\é'e-l\tdirz;:‘;willbechanged in 458 welded parts. OK to o
Wel =
e 1 B i =
Press Apply. Weld Pat 14302054 11 [0773 Nore Rotatio o
Weld Part 15.3 [-29.54; 11.... None Rotation [
< > r
FrdWedby!D [ || MNavigate Restore Defaut Set Welded Patts by Elements | | Set Non-Welded Parts by Elements
@ Press OK Apply to selected weld parts Apply to selected weld parts {only for welded parts)

O Apply by sizes
Weld leg horizontal ir) [m]
Weld leq vertical th) [m]

Penetration depth (s} [m]

Alpha = 45°

3.|® Aoply by throat thickness (a) |

0/ (O Throat thickness (a) ] 0

4

] Overmide type | Al o
5 Apply

oK Cancel
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Export Welds

Press Export weld.

Select Export welds.

Press Export.

Press OK twice.

Export weld parts (462)
Export types
Single component
Tile |

[ Single group
Title
[] Separate components

[] Separate groups

Close

Welds Finder

=

Recognition ~ Filter
Infarmation
Selection

[ Al Entiies | |#

Digplay Weld Partz O M
Filter Rule

@ Welded () Non-Welded

Show all ~v|l= ~

Apply Filter

Weld ID Tile Length Il

Rotation [30; 0;
Rotation [90; 0;
Rotation [30; 0;
Rotation [90; 0;

Double fillet Rotation [30; 0

Doul = Ruotation [30; 0;
Double fillet

AT

Rotation [$0: 0:
Rotation [30:
Ruotation [-85.
Ratation
Retation [-84.8.
Rotation [-84.8.
Rotation [-24.8.
Rotation [-84.8.
Rotation [-84

Double fille
Double fillet
Doul et
Double fillet
Doul et
Double fillet
Double fillet
Double fills

= [wes
=

~
Apha Throat

I I

F

o —

Ppply to selected weld parts

Mavigate Restore Defautt

Apply to selected weld parts (only for welded parts)

Set Welded Parts by Elements

Length [m] |:| Apply Weld type Double filet ~
Weldpatthicknesst)m] | 0| | apoy O Aoply by sizes ® Apply by throat thickness (2)
Cos [0:0:01 | |#] ] ooy Weld leg horizontal {1) [m] 0 O Throatthickness fa) [m]
Orgin  [[0: 0. 0] || #] | Aooty Weld leg vertical (1) [m] 0 @ seta=t/2
Penetration depth (5) ] 0| OQvemdetype |Al
Apply
Settings Find
SDC Verifier K

14

o 2 Component|s) and 0 Groups were created.

N e

Set Non-Welded Parts by Elements

Alpha = 45°

0
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Weld Stresses Calculation

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);

ol= 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)

I: weld length

15

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

The stresses )1, 0g and tg are evaluated at the points T1, T2, B1 and
B2 as follows:

Angles matrix of rotations due to Stress
weld throat plane. \ calculations
T)r1 1 0 0 0 0 —siny
0,71 0 —sing cosa cosa cosa cosy *sina
Tr1 0 —cos@  —sina —sine  —sina COSy * CcOs @
. E
Tjr2 1 0 0 0 0 —siny A
w
. . 5
[ 0 —sina cosa cosa —cosa —cosy *sina 1
w
Tz | = 0 —cosa¢  —sina  —sina sina —CoSYy * cosa * i
w
. M,
T)51 1 0 0 0 0 siny - d,
1,
M,
G,p1 0 sina cosa —cosa cosa —cosy *sina T d,
¥
. . ) M * Tnas
T.B1 0 cosa —sina sina —sina —COSy * cosa i
b
T).82 1 0 0 0 0 siny
O,.p2 0 sina cosa —cosa —cosa cosy *sina
T.B2 0 cosa —sina sina sina COSY * COS T
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Implementation of weld stresses

[ Weld Check

- O X
General Options
D [3 | Title [Throat stresses for T1 point | selected weds =
Mias |Stressesz1 |
Description | | b
Parameters (7) / Replacements (0)
Parameter = 5 Fx (Throat stress due to Fx) (e
All: 8
X: b -Fx_Summed / Dimensions.Aw

Parameter = S Fy {Throat stress due to Fy)
Kall: @

mmed / Dimensions.Aw * sin (Dimensions.Alpha_rad)

XY: -l ummed / Dimensions.fw * cos (Dimensions.Alpha_rad)

Parameter = S Fz (Throat stress due to Fz)

B1l: 8
+ el

Summed / Dimensions.Aw * cos (Dimensions.Alpha_rad)
ummed / Dimensions.Aw * sin (Dimensions.Alpha_rad)

Parameter = 5 Mx (Throat stress due to Mx)

cos (Dimensions.Alpha_rad)
* sin (Dimensions.Alpha_rad)

Parameter = S My ({Throat stress due to My)
ALl: B8
: el

Summed / Dimensions.Wy * cos (Dimensions.Alpha_rad)
_Summed / Dimensions.Wy * sin (Dimensicns.Alpha_rad)
Parameter = 5 Mz (Throat stress dus to Mz)

Bnll: @

mmed * Dimensions.Rmax / Dimensions.Ip * sin (Dimensions.Gamma_rad)

Parameter = 5 Total (Throat stress total)

mmed * Dimensions.Rmax / Dimensions.Ip * cos (Dimensions.Gamma_rad) * sin (Diniénsions.Alpha_rad)
ummed * Dimensions.Rmax / Dimensions.Ip * cos (Dimensions.Gamma_rad) * cos (Dimensions.Alpha_ra

\ —

e T)|.mz
/ JE-M b4

/ Tn,Mz

T = Tex + TLey + T ez T Timx Ty Tz
JE — JE,F.T —|— Jﬁ,F}’ -l— Jﬁer + Jﬁ,Mx + JﬁM*}-" + JﬁJMZ

pll: S Fx + 5 Fy + 5 Fz + 5 Mx + 5 My + 5 Mz [
Fqv: sgri(pow(me.y, 2) + 3 * (pow(me.x,2) + pow(me.xy,2))

B |5

Clear results

Cancel

Ty = Torx T Ty T Trz + Topx T Tomy 1 Tomiz

16

Oypy = a::rf+3*[ff+1:ﬁ)

Von Mises stress at certain point.
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Execute Add => Eurocode3 Weld
(EN 1993-1-8. 2005) in the Standards
context menu.

Add Eurocode3 (EN1993-1-8)

Add

Rermove Multiple

|
=]
£ 110]e

Renumber

Clear results

Load From Library

ABS

AISC

AP

ASME VI (2010)
DIM 15018 (1984)

DMV *
EMN13001 (2018)

Eurccoded *
F.E.M. 1.007 (3rd, 1998) 1.
150 19902 (1st, 2007)

Maorsok MO0 (rev.3, 2013)

Eurocode3 Members (EM 1993-1-1, 2005)
Eurccode3 Welds (EM 1993-1-8, 2003)
Eurocode3 Fatigue (EM 1993-1-9, 2005)
Eurccode3 Bolts (EM 1993-1-8, 2003)

Custom

Eurocode3 Weld (EN 1993-1-8.

2005) Design of joints is implemented to
verify the structure stability of each
structural member (weld).

17 www.sdcverifier.com



Eurocode3 Correction Factor

Weld Selection gives a possibility to
preview =~

include or exclude weld(s),
chosen weld(s) or go to weld finder.

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

Title

| Eurocode3 Weld (EN1393-1-8, 2005) |

Description |

—~—

Press the button | M| to select the
Correction factor.

Characteristics and Selections \

Vields 279 / 408 Welds

| =] | ®] |4

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

Comelation factor (beta_w) |

[ Include Geometrical Check

Input value of the Correction factor
according to the table 4.1, and press

Calculation Method

OJOXOIO

Material Settings
Apply to selected. g

Use Yield/Tensile from: Weld (Minimum Value
Press OK. Material factor for plated structures (Gamma_M2)

Materials with Yield and Tensile =0

Preview all not supported welds

Summarize per weld pa

Table 4.1: Correlation factor g, for fillet welds

Standard and steel grade
Correlation factor 5,
EN 10025 EN 10210 EN 10219
S35
riew S235H S235H 0.8
S275 S50
S 275 N/NL 275 1 275 Nfi.’NLII 0.85
2I5NA $ 275 NH/NLH 52 : »
S 275 MIML S 275 ME/MLI
5355 NNL S$355H 5355 H
oo oo S 355 NH/NLH 09
S 355 MML S 355 NH/NLH i ML
S 420 N/NL i
S S 420 MH/MLH 1.0
S 460 N/NL e
S 460 M/ML S 460 NH/NLH ::{:’SG:::EIII 10
S 460 Q/QL/QLI :

18

1) M
Materials Characteristics *
Appropriate comelation factor EN 1993-1-8, Section 4.5.3.2, Table 4.1
D [1 | Title [Comelation factor (Beta_w) |
Mias |Be'la_w |
Description [Approp  factor.EN 1993-1-8, Section 4.5.3.2, Table 4.1 [[»
Materials
Value 3 Jes [ Apply To Selected ||| To Al
Material Val ]
2.
A
4 -OK Cancel
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Eurocode3 Weld

Press the button ., to apply Material
Yield and Tensile parameters.

Select the material for which the
Properties will be applied.

Input value of the Material Yield and
Tensile parameters, and press Set.

Press OK.

Press OK.

Strength

X

3 - O

Tensile Strength [Pa]
470000000

355000000

Yield Stress [Pa]

Properties
Tensile Strength [Pal
4706

Yield Stress [Pa]

iI

et

-

0K Cancel
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Eurocode3 Welds (EM 19593-1-8, 2003) — >
ID Tile  [Eurocode3 Weld (EN1593-1-8, 2005) |
Description | | LY
Characterigtics and Selections
Welds 273 / 408 Welds = 8 AL
Comelation factor (beta_w) | Defined | @
[] Include Geometrical Check o
Calculation Method Summarize per weld part e
Material Settings
Ize Yield/Tensile from: Weld (Minimum Value or User Defined) ~

Material factor for plated structures (Gamma_M2)

Materals with Yield and Tensie =0

Preview all not supported welds 5.

oK

Gamma_M2 - material resistance

factor for plated

structures is a constant value (=1.25) and used in
calculations to check a base material strength.
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Create extreme table

Execute Extreme Table

in the

Weld Check Total context menu.

Press the
Load Group 1

[ button and select

Press OK.

Selection: All Entities.

Press Fill Table.

DOOOO O

Press OK.

Extreme table for ‘1..Load Group 1’
can be added to DNV 0S-C101 and
DNV 0S-C201 standards respectively.

&8 Standards (1)

BE 1..Eurocode3 Weld (EN1993-1-8, 2005)
B Input

{¥#] Checks (15)

----- (L 1..Dimensions

----- [ 2..Dimensions {Alpha = 0

----- [ 3. Throat stresses for T1 point
----- [ 4. Throat stresses for T2 point
----- [ 5. Throat stresses for B1 point
----- [ 6. Throat stresses for B2 point

----- [ 7. Total stresses & Add
----- [ 8. Throat stresses .
----- (L 9. Throat stresses # Edi
----- (L] 10.Throat stresseg =1

----- [ 12.Total stresses
----- [ 13..Ltilization fact
----- [ 14.Base Material

[

Rename
----- [ 11.Throat stresse: |1| Copy

Remove

Copy To Standard...

Clear Results

----- [uil Reports (0)
Weld Check Table 1, |ﬁ| Table (expand,/extreme) |
= u.& E Criteria Plot
o L — 2
Desarption | [~ 2
Options i
Check [15.Weld Check Tota ] Select Load X |
Load Group [1. Load Group 1 21 Load Type Load Group |
Table Type [Ev— o O Indvidual Load |
(O Load Set |
Table Structure  Direction over Parameters v |
[ooee] |
Al Eae
LG Parameter Absolute 4 Jobs :
[] Display Goveming Loads  Short Title |
Nene
e 1
UF Qveral
Order Descending
Selection 3,' oK | Cancel
ks DG @ A
4_| + All Entities | A | #
v X
2L
{::]
- B
Set Defautt Ttle 5_| Fill Table I 6-' OK I Cancel
www.sdcverifier.com



Create criteria plot

. . . =-H Standards (1)
Execute Criteria Plot in the Weld 5 1 Furocode Weld (EN1983-1.8, 2005)

E Input
Strength Check context menu B Grecks (19

----- @] 1..Dimensions
----- @] 2..Dimensions (Alpha = 0
----- @] 3..Throat stresses for T1 paint

Load: Load Group 1;

OO ©

Parameter: UF Overall;, | % 4. Trvost siesses for T2po
..... Thro or B1 poi
Selection: All Entities. | [ 6.Throat siresses Add v
----- [ 7.Total stresses a Edit
- T ] [ 8..Throat stresses & !
Press the [m to preview Plotin | @] 9. Throat stresses| = Rename
----- [ 10.Throat stresse: GOy
Femap ----- [ 11.Throat stresse: Ill "
----- @] 12.Total stresses Remove
:% EE’;‘::::;:;‘ Copy To Standard...
Press OK - Check Clear Results
D% Pod_ﬁ;’;ﬁﬁm BB Table (expand/extremne)
1. B  Criteria Plot
Weld Check Criteria Plot - X
ID Title |
Description | | w
. . ¢ ’
Criteria plot for ‘1..Load Group 1’ can Options VWelds an selection
be added to DNV 0S-C101 and DNV Check [15..Weld Check Total | A Rs| ) (2 ] & 8
0S-C201 standards respectively. loadGrowp 27 .Coad Group 1 i [CAEes o) Al
Parameter 2 L Overall w~ v X
: r se
LG Parameter Absolute hd
alues to plot Blement Values
View 1. Default View v o | ¥ Elements
Labels Nene | |#]  Lmts &
3. 4.
Set Default Title “ Cancel
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Add DNV OS-C101-LRFD

Execute Criteria Plot in the Weld
Strength Check context menu

Euﬂ Standards (1) | |

P = et B e e Ta =)

EIE 1. Eurocoded W
= 4 Add b |

mim|

ISC 15802 (1st, 2007)
Morsok MO0 (rev.3, 2013)

DMWY O5-C201-W5D Weld Strength (2011)

Custom

B aes »

& Edit H aisc 3

=l Rename H ar »

Copy B  AsME VI (2010)

#  Remove B oDiniso1a(19ag

B Convert To Custom |E DNV ’|E DNV RP-C I

Clear results H e300 (2018) H DNV CN30 Plate Buckling (1995)

B Eurocode3 * |H DNV RP-C201 Plate/Stiffener Buckling (2010)
H FEM.1.001 (3rd, 1998) 1. DMV 0S-C101-LRFD Weld Strength (2011)
S |
S |
S |

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

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

Weld Selection gives a possibility to
include or exclude weld(s), preview
chosen weld(s) or go to weld finder.

Press the button M select Correction
factor.

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

Input value of the Correction factor
according to the table, and press Apply
to selected.

OO OOG

23

Press OK.
Press OK.
Materials Characteristics - m] X
D I1 I Title |Correlation factor (Beta_w) l
Alias |Beta_w ‘
Description |Conelation factor. DNV OS C101 LRFD, Section 9, Table C4. ] v
Materials
Value 3_I|0ABS | I Apply To Selected Il%"' Al

DMV O5-C101-LRFD Weld Strength (2011) — x

I8 @ ] e

|DNV 05C101-LRFD Weld Strength (2011)

Description | | LY 3

Characterighi Selections

Welds 279 / 408 Welds =| [ 4]
Comelation factor (beta_w) | 1| mh,'!-"
[ Include Geometrical Check o
Calculation Method Summarize per weld part ~
Material Settings

Use Yield/Tensile from: Weld (Minimum Value or User Defined) W
Limit state ULS ~
Material factor for welded connections (Gamma_Mw)
Material factor for plated structures (Gamma_M)
Materials with Yield and Tensile = 0 D
Preview all not supported welds 5. | Cancel

Steel grade Lowest ultimate tensile strength Correlation factor

l‘u By

NV NS 400 0.83
NV 27 400 0.83
NV 32 440 — 1 — 0386
NV 36 490 0.89
NV 40 510 0.9
NV 420 530 1.0
NV 460 570 1.0
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DNV OS-C101. Safety Factors

DY O5-C101-LRFD Weld Strength (2011) - >

ID Tile DNV OS-C101-LRFD Weld Strength (2011) |

Description | | L
Gamma_Mw - material factor that is
Characteristics and Selections used for DNV OS C 101 calculation can
Welds (279 / 408 Welds = [® (& be found in Table C1, section 9 of the
standard.
Comelation factor (beta_w) |Deﬁned |

[] Include Geometrical Check &
101 /The material factors py,, for welded connections are given in Table C1.

Calculation Method Summarize per weld part ~
']‘76[2 C1 Material factors j,,, for welded connections
Material Settings — -
Limit states Material factor

Ise Yield/Tensile from: Weld (Minimum Value or User Defined) b ULS 1.3
Limit state LLS " ALS 1.0
Material factor for welded connections (Gamma_Mw)
Matesial factorfor plaked sinchses (Gamma, M) Gamma_M - material resistance factor

for plated structures is a constant value
Metcaicls wilh Vieki and Ternik: =) I A (=1.15) and used in calculations to check

material strength.

Preview all not supported welds QK Cancel base material stre gt
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Add DNV OS-C201 WSD

@ Execute Add => DNV 0S-C201 WSD

Weld Strength (2011) in the Standards
context menu.

e-JF 1..Eurocode3 Weld (EN1593-1-8, 2005)
=28 S |2 DNV 05-C101-LRFD Weld

MBS 3
AISC 3
AP 3
ASME VI (2010)

DIMN 15018 (1984)

DNV » |
EN13001 {2018)

Eurocode3 »
F.EM. 1.007 (3rd, 1998)

1SC 19902 (1st, 2007)

Morsok MO0 (rev.3, 2013)

=l Rename

Copy

¥  Remove

DNV RP-C203 Fatigue (2016)

DNV CN30 Plate Buckling (1995)

DNV RP-C201 Plate/Stiffener Buckling (2010)
DNV O5-C101-LRFD Weld Strength (2011)
DNV 05-C201-WSD Weld Strength (2011) 1.

B Convert To Custom

Clear results

Custom

The offshore standard DNV 0S-C201
(released in April, 2011) verifies
structural stability for each structural
member (weld)
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DNV OS C201. Correction Factor

Weld Selection gives a possibility to

include or exclude weld(s), preview
chosen weld(s) or go to weld finder. D [3 | ™e  |DNVOSC201-WSD Weld Strength (2011) |

Press the button M| to select Correction
factor.

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

Input value of the Correction factor
according to the table, and press Apply

OGO

DMWY O5-C201-WSD Weld Strength (2011) - *

D [~

Characteristics and Selections

Welds [[279 / 408 Welds = S A
Comelation Factor (Beta_w) | ]l@
[ Include Geometrical Check o
Calculation Method Summarize per weld part ~
Material Settings

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

Materials with Yield and Tensie = 0 O s

Material Factor for Plated Structures (Gamma_M)
Preview all not supported welds 5. CAncel

Gamma_M - material resistance factor for plated
structures is a constant value (=1.15) and used in
calculations to check base material strength.

to selected.
Press OK.
Press OK.

Materials Characteristics - O X
ID |1 | Title |Conelation factor (Beta_w) |
Alias IBeta_w I
Description |Correlation factor. DNV OS C201 WSD, Section 9, Table C3. | v

Comelation factor. DNV OS5 C201 WS5D, Section 9, Table C3. :
Materials
Value 3.|[0ss | [ Aoply To Selected _f4—Fo-l
Material Value \,‘
0.8
26

Steel grade Lowest ultimate tensile strength Correlation factor
l‘I.I ﬂn‘
NV NS 400 0.83
NAL DT 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
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Add Report

®

Execute Reports => Add => Designer -
Results

®

Exclude all checks except the Weld
Check Total in each standard (also for
DNV 0OS-C101 and DNV 0S-C201).

27

There are 4 templates of the reports:
Empty — only first page and preface items are included;

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

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.

B Repors (&

=
I

=5

Add

Wizard -

-
£ il

h J
v

Remaowve Multiple

Renumber

Generate Multiple

Wizard -
Wizard -
Wizard -

ml...[=

B EEHBB

Designer -

@ Designer -

Empty
Model Setup

Results

Full

Empty
Model Setu

Designer - Results 1.
Designer - Full

ﬂg Presentation

Bria
-[|7] Table of Contert

|E| Preface

[l 1..Job 1

—-pAE] 1..Eurocode3 Weld (EN1333-1-8, 2005)
T Constant

-- Characteristics

EI v| Checks

2.

Ald] 1..Dimensions

AbAE] 2. Dimensions (Alpha = 0)

AbAET 3. Throat stresses for T1 point

AbAED 4. Throat stresses for T2 point

A& 5. Throat stresses for B1 point

AbAE] 6. Throat stresses for B2 point

AbAE 7. Total stresses all poirts

AbAE0 8. Throat stresses for T1 pairt (Apha = 0)
LA 9. Throat stresses for T2 point (Apha = 0)
AbAET 10, Throat stresses for B1 poirt (Alpha = 0)
AbAE 11, Throat stresses for B2 poirt (Alpha = 0)
AbAET 12, Total stresses all points (Apha = 0)
AbAE 13 Utilization factors over poirts

&) 14. Base Material Check

-] 15..Weld Check Total

#-E 20NV 05-C101-LRFD Weld Strength (2011)
H-E] 30NV 05-C201-W5D Weld Strength (2011)
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Report - Governing Load

Click Governing Loads in Weld
Check Total context menu

Result: from Check;

Standard: Eurocode 3 Weld.

Check: Weld Check Total.

Parameter: Uf Overall.

M Pl 15 \eld Check Totg

Load Group: Load Group 1.

Selection: All Entities.

Criteria: Result >0.5.

Press OK.

GOOOOOOOOO

N

8

3 DNV O5C101-LRFD Wel @ Generate Ctrl+Alt+G
3.DNV OSLC201-WSD Wel Copy Ctrl+C
[ Paste 3
Remowve Del
CI= 2] VE‘ — i
2. DNV OS5 C101 LRFD :—  Remowve Multiple Ctrl + Del
3.DNV O3 C201 W5D Restore default title
ﬂ
Criteria Plot
Table (expand/extreme)
Governing Loads “
Governing Loads — *
Result 2. Criteria
() from Load|®) from Check g.|® [Resuy | > ~| |04 Absaolute
Standard 3.] 1.Eurocode3 Weld (EN1993-1 ~ () Mumber of elements (Abs result)
Check 4. () Percent of elements (Abs result) 100
Parameter 5.| 4.Uf Overall = LG Parameter Abs
Direction Al
Options
Load Group 6. 1.Load Group 1| [
Selection 7_IAII Entities .l
Type | Summary 4
Show Max Label ‘ For each Load B
9. oK Cancel
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Report - Governing Load

Select Governing Load at the report
tree (click once on this chapter).
@ Include plot: Yes _ _

= EI@ 15. Weld Check Total
S, MR 1.Weld Extreme (LG1, All Ertities)

Show only welds: Yes. . A 1. Abs LK Overall (LG1, Al Ertities, v1)
& {EE 2 DRVOST T
- 3.DNV 0S-C201-WSD Weld Strength (2011) 9

Add Governing Load for ‘1..Load
Group 1’ also possible for DNV OS- IE' @ E v

C101 and DNV 0S-C201 standards.

a4l | B
Break: Page Before No
Enabled Yes
Title (Default) Goveming Loads (LG1; All Entities)
Title (User)

Include Description Table | Yes

Include Plot Yes 2.
Selection All Entities
Show Max Label For each Lead
Yes 3.
IewWs 1 =elected. ..
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Report - Copy/Paste Structure

Execute Copy Structure in Weld
Strength Check context menu for
Eurocode 3 standard.

Execute Paste Structure in Weld Check
Total context menu for DNV OS-C101
standard.

Repeat Paste structure for ‘l..Load
Group 1’ for DNV 0S-C201 standard.

W 15..Weld Check Tota|

B 1.Weld Extreme
B3 1..Abs Uf Overal

Goveming Loads
~“1H 2..DNV 05C101-LRFD Weld
E 3. DNV OS5-C201-WSD Weld

3=

Enabled

Show formulas

Al =

£ ®

Show only result parameters| No

A 4. Throat stress
& 5. Throat stress
[ 6. Throat stress
[ 7. Total stresses
& 8. Throat stress
[ 3. Throat stress
& 10..Throat stres
[ 11..Throat stres
[ 12 Total stress
& 13..Ltilization fa
[ 14. Base Materi
S
=18 3.DNV 05-C201-WsD
[ 7T Constant

A [ = <

0 8 &

|
®
@

Restore default title

Criteria Plot
Table (expand/extremne]

Governing Loads

Apply To All

Replace

Sort Tables/Plots

Sort Tables/Plots and put in chapters
Add User Chapter

Add Load Containers

Add Selection Containers

Copy structure

Ctrl+1

Generate

Copy

Paste

Remove

Remaove Multiple

Restore default title
Criteria Plot

Table (expand/extreme)
Governing Loads
Apply To All

Replace
Sort Tables/Plots

Ctrl+Alt+G
Ctrl+C

Del
Ctrl + Del

Group selected sub-items

Title (Defautt) 15.Wel Sort Tables/Plots and put in chapters
Title (User)
31  Add User Chapter
p
Add Load Containers
£2
B H z.DNV OSC101-LRFD @ Generate Ctrl+Alt+G @ Add Selection Containers
T Constart £ -
nable/Disable sub-lterns
 Characteristics Copy HIE ) .
= Checks [ Paste s Enable/Disable sub-Iltems recursive
e ‘I..D?mens?ons »*  Remove Del 1. Copy structure Ctrl+1
& 2..Dimensions {f{ ._ )
[ 3.Throat stress{ — Remove Multiple Ctrl + Del Paste structure Ctrl+2

Maove all sub-itermns to parent (ungroup)

FEE

30

Paste structure Ctrl+2 2.
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Report — Governing Load

Press Edit

®

in governing

load context
menu in DNV 0S-C101 standard.

Select standard: 2..DNV OS-C101-LRFD

Press OK.

=[] 15.Weld Check Total
B8 1. Weld Edtreme (LG1, All Ertities)
E!| 1..Abs L Overall (LG, All Entities, v1)
- Goveming Loads (LGT; All Entitices
EI .E 3. DNV OSC201-WSD Weld Strength (201 [
----- i fe] T Constant
- -5 Characteristics
=-[¥] Checks
A& 1..Dimensions
[I[&] 2..Dimensions (Alpha = 0)
[ 3. Throat stresses for T1 poirt
|I| 4. Throat stresses for T2 point

Governing Loads *
Result Criteria
() from Load @) from Check (®) |Result] = ~ | |05 Absolute
Standard 2. || 2.DMV QS-C101-LRFD Weld & ~ () Number of elements {Abs result)
Check 15.Weld Check Total - ) Percent of elements (Abs result)
Parameter 4. Uf Overall = LG Parameter Abs
Direction All
Options
Load Group 1.Lload Group 1
Selection All Entities
Type Summary -
Show Max Label | For each Load v
3. OK Cancel
31

Generate Ctrl+Alt+G
1.ll# Edit Ctrl+Alt+E
Copy Ctrl+C
[ Paste
¥ Remove Del
—  Remove Multiple Ctrl + Del
Repeat editing operation in DNV

0S-C201 by selecting a proper standard
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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.

OGO

Report Designer
5
:

ChIE

@ ﬁ & Toolbox

iRy [

Hr it

First Page Editor - O *
Engineer details Customer details
Engineer |5upport | Contact Person |cu5tomer |
Company |SDC Verifier | Company |cc:m|::am.r |
E-mail |5upport@5dcveriﬁer.com | E-mail |customer@compan'_f.com |
Phone [+31 15 30:10:310 | Phone [+31 15 5B5-55-65 |
Address [Zivest 251.] [v] Address [Zivest 251..] [v]
Web Ste |5dcueriﬁer.com | Web Ste |compan'_.r.com |
“ ISDCV x ~
x Company x
VERIFIER
Put logo on report plots image
Praject Details
Name | | x
3.|® From View 1. Defauit View ~||
Ao ] o

o o] %% ® | Fe

| " Document

ID 1 | e [Repot ]
Description | ” v‘

|
%g Table of @  Generate Ctrl+Alt+G

32

~HE] Prefacef ¢ Edit CieAl+E || 1
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Report - Results

Eurocode3

DNV 0OS-C101

DNV 0OS-C201

15..Weld Check Total 15..Weld Check Total 15..Weld Check Total
Property Value Property Value Property Value
Category \Weld Check Category Weld Check Category Weld Check
Parzmeter Count 4 Parameter Count 5 Parameter Count 4
1..Weld Extreme (LG4, 335 Welds) 1..Weld Extreme (LG1, 335 Welds) 1..Weld Extreme (LG1, 335 Welds)
Standard 1.Eurococed Weld (EN1983-1-8, 2005)  Check [51] 15.Weld Check Total Standard Z.DNV OS C101 LRFD Check 152] 15.Weld Check Totzl Standard 3.DNV OS C201 WSD Check [S3] 15 Weld Check Total
Load Group LG1..Load Group 1 Welds 335 Load Group LG1..Load Group 1 Welds 325 Load Group. LG1._Load Group 1 Welds 335
treme: Uf VM total UF N total UT material total Uf Overall treme Uf VM total Uf N total Uf material total Uf Overall treme: UT VM total UT N total UT material fotal UT Overall
Minimum 0.00 0.00 0.00 0.00 Minimum 0.00 0.00 000 0.00 Minimum 0.00 0.00 0.00 0.00
Maximum 0.81 047 00 081 Maximum 0.1 044 0.65 0.81 Maximum 0.62 034 055 085
Absalute 0.81 047 070 031 Absolute 0.81 0.44 0.65 0.81 Absolute 082 0.34 0.85 085

1..Absolute Uf Overall (LG1, 335 Welds, v1)

1..Absolute Uf Overall (LG1, 335 Welds, v1)

1..Absolute Uf Overall (LG1, 335 Welds, v1)

Check [51] 15_Weld Check Total Load Group LG1_Load Group 1 Check [52] 15..Weld Check Total Load Group LG1..Load Group 1
Parameter Absolute Uf Overall Welds 335 Parameter Absolute Uf Overall Welds 335
View 1..Default View View 1..Default View
Governing Loads (LG1; All Entities) Governing Loads (LG1; All Entities)
Standard 1_Eurocodel Weld (EN1283-1-5, 2005)  Direction A Standard 2.DNV OF C101 LRFD Direction Al
Check 15.Weld Check Total Parameter 4_Uf Qverall Check 15..Weld Check Total Parameter 4..Uf Overall
Criteria Abs{value] > Abs(0.5) Criteria Abs{value) > Abs(0.5)
oad Element Count Peak Element Id Peak Value oad Element Count Peak Element id Peak Value
L32 Load Set 2 144 36318 0.81 L52.Lozd Set2 144 38318 0.81
LS1. Load Set 1 2 1318 052 LS1..Load Set 1 2 1318 0.51
] sl
™1 e Lt L
. o P} " oo™}
PR zomex
o6 o6
S ] st o is1]

33

Check [S3] 15_Weld Check Total Load Group LG1. Load Group 1
Parameter Absolute Uf Overall Welds 335
View 1. Default View
‘Governing Loads (LG1; All Entities)
Standard 3.DNV OS C201 WSD Direction Al
Check 15..Weld Check Total Parameter 4..Uf Overall
Criteria Abs{value) = Abs(0.5)
oad Element Count Peak Element Id Peak Value
LS2. Load Set2 T2 268318 085
¥
z47mex
P |

www.sdcverifier.com



