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Content SDC Iz

VERIFIER

SDC Verifier is a powerful all-in-one software solution for structural design, FEA analysis, and verification according to standards.

This step-by-step tutorial is designed to get you started with the main SDC Verifier features.
You will learn how to:

* Launch SDC Verifier;

» Recognize Beam Members;

» Analyse the model with Nastran solver

» Add two Standards: AISC 360-22 Members (2022) and Eurocode3 Fatigue (EN 1993-1-9, 2005);
* Run Beam Member Check;

» Recognise and preview Welds;

* Run Fatigue Check;

» Create Criteria Plot for fatigue Check
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Open the Starter Model SDC Iz
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Launch SDC Verifier 2023 R2.1 oy Mo S e T _ S
D -'- H '1 ® s = Parametric Model v

New  Openv

Press Open and select project Project bisc
StructuralChecks t @VEI!VEV:IV| - o LA HHE A | F R K | H N # | HE Gmup:0V| 5

Open *

Press Open + I_,', » ThisPC » Desktop » SDC Verifier Standalone » Structural Checks v O Search Structural Checks 2
Organize + MNew folder == ~ [H o

-

L Mame Date modified Type Size

# Quick access
@ StructuralChecks.sdovp 14/12/2023 11:33 SDC Verifier Project 12.285 KB

@ Nextcloud
| demo
| development

1 .
| education

] .
ormice
1
software
1
standards

| tutorials
@ OneDrive - Persor
[ This PC

_J 3D Objects

[ Desktop o
v

11:33:32 Floating License was sug =N

File name: | StructuralChecks.sdcvp ~ | |SDC Verifier Project (".sdovp;™s ~ |

Cancel
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Beam Members Recognition

VERIFIER

o The Recognitions tab provides users with a variety of Recognition Tools to define such structural
Wi-telel-lpl[ale PR ELRDISIGL By members as Joints, Beam Members, Panels, Welds, Connections and Beam Sections. Recognize All
Member command allows to define all structural members at once and for a short period of time.

File Home Geometry Mesh  Setfings Tool: Standarde Help
. I
Press Find L L A = A g
Recognize All Joint  Beam Member Panel ‘weld Connection Beam Section
Finders
:ﬁ\':z:'m OvmvEyiEiv - S r @A HERE e [F R K EHD® HE oo v @
[ ﬂ Recognition
Press OK B recoqn
I % Tools Beam Member Finder — ] *
Standards (0)
I &8 Post-Processing 1 A
B postbrocesina, | 2= 4 [BI[=]
[ Reports (0) Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
reak Joint Dptiens D Title Hlements Length ="M ¢ Type Modified loint - NodelD [oint Type] =2
| Length ¥ - Factor
1 b1 (¥, [3.00; 0.00: 6.00] - 1..Box250x10) 40 12 14[3D] 25[30] 36[3D]
b [ User 2 bm2 (¥, [3.00; 3.00; 6.00] - 1.Box250x10) 40 12 58[3D] 69[30] 80130] E
20y Plate 20y 3 bma3 (¥, [0.00; 0.00; 6.00] - 1..Box250x10) 40 12 102[2D] 113[30] 124[3D]
4 brmd (Y, [0.00; 3.00: 6.00] - 1..Box250x10) 40 12 146[2D] 157[20] 168[3D]
Th B M b F d T l [ 20z L] Plate 202 5 bm5 (Y, [1.50; 0.00; 3.00] - 2.l-beam200) 10 3 1 A
m5 (Y, [1.50; 0.00: 3.00] - 2.l-beam
€ béam ember Finder 100 [ 20 Und. [ Plate 20 Und. 6 bmé (¥, [1.50; 3.00; 3.00] - 2.l-beam200) 10 3 1 a
detects the beams on the model » pice 30 7 70 S000D600-24bem20) O 3 1 A
. . . 8 bm& (¥, [1.50; 3.00: 6.00] - 2.)-beam200) 10 3 1 A SDC Verifier e
n a l '. d] rections: Le n gt h Y, Beam-Flaiz 9 bm@ (¥, [1.50; 0.00; 8.00] - 2.)-beam200) 10 3 1 A
o Set K=0.01 for members fixed by plates 10 bm10 (¥, [1.50; 3.00; 9.00] - 2.]-beam200) 10 3 1 A
Length Z and Length TorS]Onal' 1 b1 (¥, [3.00; 1.50; 2.00] - 2.l-beam200) 10 3 1 a
| Update Selected Members | 13010 2 00] - 2 )
12 bm12 (¥, [0.00; 1.50; 3.00] - 2..1-beam200) 10 3 1 A 32 Beam Members were recognized
Set to Selected 13 bm13 (¥, [3.00; 1.50; 6.00] - 2.|-beam200) 10 3 1 A
Length [m] | | \ Set | 14 bm14 (¥, [0.00; 1.50: 6.00] - 2.I-beam200) 10 3 1 A
Lenath Factor | | ‘ P | 15 bm15 (¥, [3.00; 1.50; 9.00] - 2.l-beam200) 10 3 1 A
J 16 br16 (¥, [0.00: 1.50; 9.00] - 2.|-beam200) 10 3 1 A “
Cm Type | A v Set | 17 bm17 (¥, [1.50: 3.00: 1.50] - 3. Tube150x6) 14 4.243 1 A
A=085 18 bm18 (¥, [1.50; 0.00; 1.50] - 3.Tube150x6) 14 4243 1 A 3
8 = Caleulate 19 bm19 (Y, [3.00; 1.50;4.50] - 3.Tube150x6) 14 4243 1 A 345[207]
used in API 24, AISC89. 15019902
2nd Norsok NOO4 standiards 20 bm20 (¥, [3.00; 1.50; 4.50] - 3.Tube150x6) 14 4243 1 A 245[2D7]
21 bm21 (¥, [0.00; 1.50; 4.50] - 3.Tube150x6) 14 4243 1 A 377[2Dz]
22 hm22 (VM0N0 1 504 50 - 2 Tuhe1S50vAY 14 4243 1 a ATT20 - @
= 2
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Plot Beam Members SDC Iz
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Beam Member Finder — O X
. . = 4 [E][=
I n Length Y Sect]on ’ W]th Ctrl+A Length ¥ | Length Z ll_englh Torsional | Edit Member (in all directions) | Fﬂler|
Comb]natlon, Select a“ Beam Mem berS |BI'_:::;';)% . D Title Elements  Length t::f: Cm Type Modified Joint - NodelD Uoint Typel > I:‘
1 b1 (¥, [3.00;0.00; 6.00] - 1.Box250x10) 40 12 14[30] 25[30] 36[30] D
o [ User 2 bm2 (¥, [3.00; 3.00; 6.00] - 1..Box250x10) 40 12 58[3D] 69[3D] 80[3D] Iz‘
PreSS -n-"‘I and Select Plot Members ID f 20y Plate 2Dy 3 bm3 (¥, [0.00; 0.00; 6.00] - 1.Box250x10) 40 12 102[30] 113[3D] 124[3D] D
4 brnd (¥, [0.00; 3.00; 6.00] - 1.Box250x10) 40 12 146[3D] 157[3D] 168[3D]
La be l S ; L1202 L] ptate 20z 5 bms (Y, [1.50; 0.00; 3.00] - 2.l-beam200) 10 3 1 A
. [ 2D Und. [ Plate 2D Und. [5 bmé (¥, [1,50; 3.00; 3.00] - 2.|-beam200) 10 3 1 A
PlOtt] ng can be done - Plate 3D 7 b7 (¥, [1.50; 0,00; 6.00] - 2.I-beam200) 10 3 1 A
: P bma (¥, [1.50; 3.00; 6.00] - 2.|-beam200) 10 3 1 A
Press OK n Length Z and Beam-Plate 9 bmd (¥, [1.50; 0.00; 9.00] - 2.|-beam200) 10 3 1 A
Len gth To rsion al Set K=0.01 for members fixed by plates 10 bm 10 (¥, [1.50; 3.00: 9.00] - 2..|-beam200) 10 3 1 A
3 p— 11 b1 (¥, [3.00; 1.50; 3.00] - 2.1-beam200) 10 3 1 A L
sections as well. | — J—— n
Set to Selected 13 bm13 (¥, [3.00: 1.50; 6.00] - 2..l-beam200) 10 5 1 A
- — Length [m] | | | Set | 14 bm14 (¥, [0.00: 1.50: 6.00] - 2./-beam200) 10 3 1 A
[Dvmv B i . o [T L B o|F kK B B e oy @ Lenoth Fact | || - | 15 bm15 (¥, [3.00; 1.50; 9.00] - 2.I-beam200) 10 3 1 A
nomh recter 16 bm16 {¥, [0.00; 1.50; 8.00] - 2.I-beam200) 10 3 1 A
Cm Type | A v Set | 17 bm17 {¥, [1.50: 3.00; 1.50] - 3.Tube150x6) 14 4243 1 A
A=085 18 bm18 (¥, [1.50; 0.00; 1.50] - 3.Tube150x6) 14 4243 1 A
B = Calculate 19 bm19 (¥, [3.00; 1.50; 4.50] - 3.Tube150x6) 14 4243 1 A 345[2D]
:;ﬁ::gf&g;i‘::&ﬁg; a002 20 bmz20 {Y, [3.00; 1.50; 4.50] - 3.Tube150x8) 14 423 1 A 345[2D2]
21 bm21 (¥, [0.00; 1.50; 4.50] - 3.Tube150x6) 14 4243 1 A 3771202
22 22 0V NN 1580 4 501 - 2 Tuhe1580wAL 14 4242 1 a ATTMIN=1
=
| & Plot selected members
Bl  Plot Length Criteria
M Plot Members ID Labels
In order to make sure that "
oy e Plot Full Members ID Labels
The members have been the recognition has been o (U
recognized and the forces will : |
b g ed carried out properly, other B Plot Cm Type Labels
ecen summarized. Plotting options can be B Plot Length Factor Labels
SeleCted . L Plot Joints for Selected Members
A Plot Members ¥ and £ axes
M  Plot Length Labels in ¥ and Z axes
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Beam Member Finder Editing Functionality SDC Iz
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section to modify the configurations added or removed in the relevant
points to split them manually.

Beam Member Finder — O *

In this case, the big member is
split into four sub-members in L= 4 [E[=]

| Length Y | Length Z | Length Torsi | Edit Memb [|n all dlrectlons}

Joint Node ID 14, 25 and 36 Beam Member | 1.bm1 (13.00; 0.00; 6.00] - 1.Box. -

Joint Node ID Y IZ/ Torsional Joints
14 E]

El
£l

€& E
€& E

The specific Members can be i
edited by nodes.

1..bm1 ([2.00: 0.00; 6.00] - 1.Box; v | @

1.bm1 ([3.00: 0.00: 6.00] - 1..Box250x10)
2.bm2 ([2.00: 3.00: 6.00] - 1.Box250x10)
3.bm3 ([0.00: 0.00: 6.00] - 1.Box250x10)
4.bmd4 ([0.00: 3.00; 6.00] - 1.Box250x10)
18.brn19 ([2.00; 1.50; 4.50] - 3. Tube150x6)
20.bm20 ([3.00: 1.50; 4.50] - 3..Tube150x0)
21.bm21 ([0.00; 1.50; 4.50] - 3. Tube150x0)
22.bm22 ([0.00: 1.50; 4.50] - 3. Tube150x6)
25.bm25 ([2.00: 1.50; 10.50] - 3.Tube150xE)
26.bm26 ([2.00: 1.50; 10.50] - 3.Tube150x8) 12

27.bm27 ([0.00; 1.50; 10.50] - 3.Tube150x8) - [ ok ][ ol |
28.brm28 ([0.00; 1.50; 10.50] - 3. Tube150:x6)

29, bm29 ([1.50: 0.00; 12.00] - 2.1-beam200)
30.brm30 ([1.50: 3.00; 12.00] - 2.I-beam200)
31.br31 ([2.00; 1.50; 12.00] - 2.I-beam200)
32.bm32 ([0.00: 1.50; 12.00] - 2.1-beam200)
6 https://sdcverifier.com
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Beam Member Finder Filter Functionality SD Iz
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This slide is devoted to demonstrative Filter section allows to single out the groups of beams with the similar parameters.
purposes of Filter section functionality.

Beam Member Finder - ] >
(= 4 ==
. . | Length ¥ | Length Z | Length Torsional | Edit Member (in al directions) | Filter
Press Filter section Beam Member
Criteria Title Length [m] Length Factor (K) Cm Type D
() By selection (full member in selection) 1.1.bm1.1 (¥, [3.00; 0.00; 1.50] - 1..Box250x10) 3 1 A A
R - 1.2.bm1.2 (¥, [3.00; 0.00; 4.50] - 1.Box250x10) 3 1 A
By Le ngt h [ m] 1S ON ; AlEntites D 13.bm1.3 (¥, [3.00; 0.00; 7.50] - 1.80x250x10) 3 1 I
_ ) By elements (one element of member fits) 1.4.bm14 (¥, [3.00: 0.00; 10.50] - 1.Box250x10) 3 1 A
Se leCt >= and 5 D 21.bm2.1 (¥, [3.00; 3.00; 1.50] - 1.Box250x10) 3 1 A
22.bm2.2 (¥, [3.00; 3.00; 4.50] - 1.Box250x10) 3 1 A
2 (O] ByLength[n‘ll‘ >= ~||5 | 23h
3.bm2.3 (¥, [3.00; 3.00; 7.50] - 1.Box250x10) 3 1 A
° 24.bm24 (¥, [3.00; 3.00; 10.50] - 1.Box250x10) 3 1 A
Press Filter
) Members with Different Elements Orientation 3.1.bm3.1 (¥, [0.00; 0.00; 1.50] - 1.Box230x10) 3 1 A
3.2.bm3.2 (¥, [0.00; 000; 4.50] - 1.Box250x10) 3 1 A
3 m 3.3.bm3.3 (¥, [0.00; 0.00: 7.50] - 1.Box250x10) 3 1 A
Apply To Selected 3.4.bm324 (¥, [0.00; 0.00; 10.50] - 1.Box250x10) 3 1 A
Length | = 41.bm4.1 (¥, [0.00; 3.00; 1.50] - 1..Box250x10) 3 1 A
4.2.bm4.2 (¥, [0.00; 3.00; 4.50] - 1..Box250x10) 3 1 A
Length Factor () | L R e {¥, [0.00; 3.00; 7.50] - 1.Box250x10) 3 1 A
Cm Type | A “ Set | 44.bmA 4 (¥, [0.00; 3.00; 10.50] - 1.Box250x10) 3 1 A
5.bm3 (¥, [1.50; 0.00; 3.00] - 2.I-beam200) 3 1 A
6.bmé (¥, [1.50; 3.00; 3.00] - Z.I-beam200) 3 1 A
7.bm7 (¥, [1.50; 0.00; 6.00] - Z.l-beam200) 3 1 A
. £.bma (¥, [1.50; 3.00; 6.00] - 2.l-beam200) 3 1 A
The filtered members by Length 25 v [150,000; 00] 2 -bear2) : i A .
o e

Title Length [m] Length Factor (K) Cm Type
1.bm1 (Y, [3.00; 0.00; 6.00] - 1.Box250x10) 12 1 A
2.bm2 (¥, [3.00; 3.00; 6.00] - 1..Box250x10) 12 1 A
3.bm3 (¥, [0.00; 0.00; 6.00] - 1.Box250x10) 12 1 A
4.bm4 (¥, [0.00; 3.00; 6.00] - 1..Box250x10) 12 1 A
29.bm29 (¥, [1.50; 0.00; 12.00] - 2.1-beam200) 9 1 A
30.bm30 (¥, [1.50; 3.00; 12.00] - 2..-beam200) 9 1 A
31.bm31 (Y, [3.00; 1.50; 12.00] - 2..-beam200) 9 1 A
32.bm32 (¥, [0.00; 1.50; 12.00] - 2..-beam200) 9 1 A

7 https://sdcverifier.com
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Add AISC 360-22 Members (2022) Standard §DC M
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Home Geometry Mesh Setiings Recognitions Tools ESIEGGEIGEE Help

In Standards section of the Ribbon,

press on AISC and select AISC 360-22 00 0O 6@ @aA[

ABS v AISC~ AP|~ ASME v DNV~ Eurocode3 v FKM 150~ Other~  Custom
Members (2022) AISC ASD 89 Members (9th, 1989) |
@VEVEV:IV|' ("'J\.EH@@HE‘F H| E|.:‘: Gmup:1v|t

_0

! ﬁ\fiﬂ AISC 360-10 Members (14th, 2010]

 CEM
| BB Reed B} AISC 360-22 Members (2022)
=)
|

Jobs AISC 360-10 Bolts (14th, 2010)

.’(TooE

[ standards (0)
Standards can be added either through the Model | E‘;ﬁ‘i;:il';i?ii"?m
Tree, or in the Ribbon - Standards section. Reports @

8 https://sdcverifier.com
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Define AISC 360-22 Members (2022) Standard SDC

VERIFIER

A selection section gives a possibility to define

Properties Characteristics - . o re
Resistance Factors: LRFD o a certain part of the model to be verified.
e D |5 | Title |Secliun Build Type ‘ \
::;Pm :Sﬁm}mlwpe AISC 360-22 Members (2022) \ - X
In Section Build Type’ press I s 3 IEEEEiETe ID 1| Title |AISC 360-22 Members (2022) \ |
Property Value El Alias 'Standard1 \ |
In Properties’ Build Type: Rolled and 2:I-beam200 Rolled Description |This Standard implements checks for the design of me‘ﬂ}ers for tension, compression (Chapter D and E includind v

3. Tube 1506 Rolled \

6.Bar 1208 Rolled Settings Selection
press To Al s Al - KB
Section Build Type y) D + 17 Shapes [~]
PreSS OK ) Calculate Cb (based on moment diagram, Chapter F1) Tt + 17 Shopes - |:| E
® User defined Cb El Operation [ Add .
Press || to check the number of Stffener Distance (Chapter G2.1) Deinea | [@] d T =
supported shapes; Net Ares (Chapter D22) Detnes |[M] | e | L]
Close the window Shear Lag Facor (Tl 031) ones |[8] | ™ =

[] Callculate asymmetric shapes as symmetric
[¥] 1.Rectangular Bar A
2.Rectangular Tube
Press OK mER or

000000

4.7 I Tube .
[] Use API 2A RP for tubular shapes L S

r
6.Circular Tube
Second order effects (APPENDIX 8) [[]7.Hexagonal Bar

] 8.Hexagonal Tube

[] Take into account second-order effects (B1 multiplier) oL1-8EAM or Wide Flange

 UseCm=1 (COHSENEEVE) 10‘.Channel (C) Section
11.Angle (L) Section
The Standard has been added. ® Calculate Cm: case a = 0.6 - 04 * M1/ M2, case b = 1.0 [|12_Ts:cti(i
Mot subject to transverse loading (case a) when Shear Fo g:ii:z::m
["115.General 4

. . Torsion Selected: 17/36

When defining the Standard, SDC 4 ndards ) B Lt
epe . . . 4 1..AISC 360-22 Members (2022
Ver] fler 1 nform at]ve Help page m]ght I F I + ) Warping is neglected for the torsion check, Additional assessment is therefore required for open sections 0z
. Sty INpU flagged with a UC = 1234.5DC returns this error UC code for open sections with an UF.torsion exceeding: :

be helpful. Press F1 to open it. b [¥] Checks (17)

[Preview Not Supported Elements q ok || cancel
9 https://sdcverifier.com
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The Access to Formulas in Custom Check

10

Execute right click on 7..Axial
Strength and select Edit

Press OK

SDCM

Il FIER

The formulas and the calculation procedure of the Checks are open. Every Parameter has a

description, in which the source Standard the formula has been taken from is listed. Also,

the formulas can be edited and modified, but they need to be converted to Custom Check.
To conclude, the formulas can be written from scratch by selecting Custom feature.

File Home Geometry Mesh Seffings Recogritions Tools (ELlEiig]

CCOC O @ @O

ABS™  AISCv  APIV  ASMEV DNV v~ Eurocode3 ™ FKM ~ IS0~  Otherv  Custom

Custom Check (built-in, not editable)

Options

D [ Title [Avial Strength

| Calculate Results over Directions

Alias |M5€_Pmal5treﬂg1h

| Calculate Results over Points

Description |Chapter5 D and E - Design of Members for Tension and Ccmpm” 4 | Load Calculation

+| Show Parameter Description

Parameters {6) / Replacements (13)

Selection Component "1_AISC360 selectior

Replacement = Yshear (Y shear)

Replacement = Zshear (Z shear)

Parameter = Cw (Cw)

IDescription: Shear center Y with respect to centroid
if(5DCSectionType = sdc_Cbeam, Aisc_BeamC.Yshear, @)

IDescription: Shear center 7 with respect to centroid
[if(sDCSectionType = sdc_Cbeam, Aisc_BeamC.Zshear, @)

IDescription: Warping comstant, for Round and Rectangular HSS is taken @
iswitch(sDCSectionType, sdc_Cbeam, Aisc BeamC.Cw, sdc_IBeam, Aisc_Beaml.Cw, sdc_BoxBeam, @, sdc_CircleBeam, )

Replacement = r@ 2 (Polar Radius of gyration Square)

Description: Equation (E4-9)

Replacement = H 1 (Flexural constant)
IDescription: Equation (E4-8)

Parameter = SlenderType (Slender Type)

IDescription: Limits from table B4.1a
sdc_CBeam, Aisc BeamC.SlenderType)
Parameter = Area Eff (Effective Area)

IDescription: Chapter E User Note
iswitch(SDCSectionType, sdc_CircleBeam,

pow(¥shear, 2) + pow(Zshear, 2) + (Alsc_Beams.Shapelzz + Aisc_Beams.Shapelyy) / Aisc_Beams.ShapeArea

1 - (pow(¥shear, 2) + pow(Zshear, 2)) / re_2

Switch(SDCSectionType, sdc_CircleBeam, Aisc Circle.SlenderType, sdc_BoxBeam, Aisc Box.SlenderType, sdc_IBeam, Aisc BeamI.SlenderType,

Aisc_Circle.Ares_Eff, sdc_BoxBeam, Aisc_Box.Ares_Eff, sdc_IBeam, Aisc_Beaml.Area Eff,
isdc_CBeam, Aisc BeamC.Area Eff, sdc_RectangleBar, Aisc_Beams.Shapedres, sdc_CircleBar, Aisc_Beams.Shapedrea)

Replacement = FezTorsional (Fez Torsional)
T

e —ci et dams Eenofdon 7C

Clear resufts

Main
S e () OveBgviv - S R M A BER C|FK K B HEcopiv @
i B Recognition
I Jobs (1)
- a x I x Tools
4 [ standards (1)
4 B4 1.AISC 360-22 Members (2022)
nput
hecks (17)
Z 1.Beam Characteristics
~ 2 2.Circular Tube
[¥] 3.Rectangular Tube
[“4.Bars
Z 5.5ection C
[ 6.Section |
A | [ 7..Axial Stre
[¥] &.Shear Str Add
; s cening 1
[+]10..Bending
[4111.Bending R
[ 12.8ending [ Copy
7] 13. Axial Remove
[¥] 14.Shear
Ic] (] 15.Bending Copy To Standard...
z 16.Torsion M
* I ] 17.Overall
I Post-Processing Clear Results
E] Optimizations (0) Table (expand/extreme)
[ Reports (0)
g Components Extreme Table (over selections)
Criteria Plot
{y  Beam Member Diagram
E v ¢

https://sdcverifier.com
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Preview the Results of the Checks SDC Iz
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Expand 17..0Overall => Plots, and
execute right click on 2..Abs Uf o Hone Sandars

Overall 000 8 @88 8

ABS~  AISCv  API~  ASMEv DNV~ Eurocode3 v FKM ~ ISOv  Otherv  Custom

Main

L -
Select Preview | Views Ov e B v
I BB Recognition
I [ Jobs (1)
I % Tools
4 [ Standards (1)
4 1. AISC 360-22 Members (2022)
u Input
. Checks (17)
1.Beam Characteristics
2.Circular Tube
3.Rectangular Tube
4. Bars
5.5ection C
6.5ection |
T.Axial Strength
B.5hear Strength
9.Bending Strength Rectangular
10.Bending Strength Bars
11..Bending Strength |-beams
12.Bending Strength Channels
13.Axial
14.5hear
15.Bending
16.Torsion
17.Overall
I B Tables (1)
4 3 Plats (2)

1..4Abs Uf Overall (LG1, Component "1.AISC

[ 2.Abs Uf Qvg—itoca o 4 nice
I &2 Post-Processing & Edit
[Z] Optimizations (0) =l Rename
[ Reports (0)

cor DA HBEIRE Frs OB B E o v @

Sl - S PMLHELO HRKED S B E o - ©

I(H<II<II<II<II(II(II(II(H(H(H(IMII<II<II<II<

Copy

XK Remove
yl
&

Preview

Preview with current View

Preview with current View And Selection

11 https://sdcverifier.com
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Create a Table SDC Iz
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File Home Geometry Mesh Seitings Recogniions Tools JESIENLENRE

Expand Tables, and execute right click 000 O 088
on 1..0ver Load Groups; ABSV  AISCY  APIV  ASMEV  DNVY  Eurocode3¥  FKMY  ISOv  Otherv Custom
Select Edit . e
| i ® Qrevmgeliv o S MAHELRC Fr K HE B B Ece v @
Loads Count: Selected loads: 2; " B Recognition
’ E g
. . i B Jobs (1)
Direction/Parameter: All; + 5 Tools
. 4 [ Standards (1)
Extreme Opt'lonS: Absolute P 1L;.,|a|sc 360-22 Members (2022)
I B Input
+ MiCheds (17
. [4] 1.Beam Characteristi
Press Fill Table 12 Crevlr Tube
[“] 3.Rectangular Tube
24..Bars
[]5.5ection C
[] 6.5ection |
|+] 7. Axial Strength
Press OK ZS..ShearStrer?gth
Z 9..Bending Strength Rectangular
Check Extreme Flow Table - O X d 10..Bend{ng Strength Bars
|+111..Bending Stremgth |-beams
@ [ 12..Bending Strength Channels
=l [] 13 Asial
D l:lTIlIE|OvErLuadGmups | Table Info: Component '1..AISC360 selection (s1)', 2 Loads, Direction: X, Extreme Options: Abs ZH:.Shear
Load ¥ UfAdal ¥ UfBendin ¥ UfBendin ¥ UfShear ¥ UfAxalar ¥ UFOverall 7 ] 15.Bending
Load Group "1.Envelope (Il 028 045 021 017 076 076 1] 16.Tersian
Load Group ‘2.Envelope (LS)' 036 0.56 027 021 095 095 41 17.Cverall
4 'Eébles [0}
1.0ver Load
. . « 9 Plots (2)
G \\ To obtain more details, [B 1405 v e 1
Check 17.0vera) Y o . [ 2..4bs Uf Ove
S — K 2 | additional Loads can be applied  @rost rocesing Copy
N . . . | Optimizations (0) Remove
e by incorporating this option. [ Reports (0)
[] Maximum
Selection
EEEEEE
+ Component '1..AISC360 selection (s1)" I:‘
L1k acond Contour:
Third Contour: § Unknown
Elements Displaying 2 of 2 rows and 7 of 7 columns
3

12 https://sdcverifier.com
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Create Additional Load Groups

Select Load Groups;
Execute right click and select Add

Title: Vertical Only

Select 1..Gravity and 2..Vertical force;
Press| »
Press OK

Select Load Groups one more time;

SDC

VERIFIE

Vertical Only and Side Only loading cycles will be included in the Fatigue Analysis.

File Home Geometry Mesh  Seifings

Recognitions

L Standards

CO0O0C 0O @ @OB8 A

4 E 1.5tatic Structural
4 ‘& Individual Loads (4)

Execute right click and select Add

Title: Side Only

Select 1..Gravity and 3..Side force;

Press| »
= I @ Views (1)
Press OK (Eosd
4 [ Jobs (1)

& 1. Gravity
‘& 2.Vertical force
& 3.5ide force
& 4.Wind X
"% Predefined Load Cases (0)
I ¥+ Load Sets (4)
4 Yoa
(R
D= Create/Edit M
FG Fati .
B Tb Rename Multiple
4 A Plof = Remove Multiple
5] Benumber <))
Edit Load Group
Add Load Group
ol me 5
Description |

Safety Factor

Title (0)

Created Load Groups

4 @ 1.Static Structural
4 & Individual Loads (4)
‘& 1.Gravity
& 2.Vertical force
& 3.Side force

4 1 Load Groups (4)
Y1 Envelope (L)
Y2 Envelope (LS)
Y 3 Vertical Only
14! 4 Side Only

& 4.Wind X
"3& Predefined Load Cases (0)

I ++ Load Sets (4)

H
i 22 Createseat
[ I;;:\g =l Rename Multiple
A Tabld = Remove Multiple
- 'gj? f:'.. Renumber
I % Tools Add Automatic Load Group 3
: f)?ﬂ"t’:::( \{ Safety Factors
[£] Optimizations (0)
[} Reports (0)

¢ [1.Load Set 1
¢ [2 Load Set 2
f* [3.Load Set3
f* [4.Load Set 4
1. Envelope (IL)
w
g
w

2. Envelope (LS)
3. Vertical Only

FE=RE=RE AR AR AR

Count: 11 Clear Results

Edit Load Group

Add Load Group

ABS™  AISCv  API¥  ASME™ DNV~  Eurccode3v  FKMv  1SOv  Other~  Custom
Main
:ﬁ;’;g;“’ QvevEvEiv o S P T LAHBLA ¢ Flrk BEEBE [HE coptv
I B8 Recognition
4 [ Jobs (1)

D [3

™

Description |

| Tile  [Verical Oniy n

Flcair ey

Safety Factor

Title (0}

= 4 Wind ¥
#¢ | 1.Load Set 1

¥+ |2 .load Set 2

3 load Set 3

4.Lload Set 4

-
_r
4 |1, Envelope (IL}
4 |2 Envelope (LS)

Count: 10

Clear Results

2

ncel
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Create Fatigue Group SDC Iz

VERIFIE

File Home Geometry Mesh Setings Recogniions Tools [ESIENNEIRH]

Select Fatigue Groups; s R s Y o J s Y v @08

ABS v AISC~ AP~ ASME v DNV v Eurocode3 v FKM ~ 150 v Otherv  Custom

Execute right click and select Add Mei

I @ Views (1)
I BH Model

Select 3..Vertical Only and 4..Side Only; ! B Recogniion
Press

mvmVEV:IV T H’Amé@hﬂ EE!E IEl:Group:l"@

) 4 [ 1.Static Structural
4 ‘& Individual Loads (4)
& 1.Gravity
& 2.Vertical force
& 3.5ide force

3..Vertical Only: 200 000 cycles; & 5 winax

. *% Predefined Load Cases (0)

4..Side Only: 50 000 cycles P hveetiun
H 1 Envelope (IL)

I HE 2.Envelope (LS)

Title: Fatigue 250k; Lo oy

0000

|18 Fatigue Groups (0)
Press OK B bl 0 Rename
Edit Lead Group Fatigue - m] * 4 3 Plats (1) - i
B 1.AbsSeqvild = Remove Multiple
Add Fatigue Group | x Tools
D [1 | Tite  [Fatigue 250 n | [ Standards (1) Renumber
ki [ Post-Processing .
Descri Import Data for Spectral Fatigue
oo | 2] | [ Bresrocesion p pectral Fati
[ Reports (0)

Created Fatigue Fatigue kem Cydles [ || SetoSeckced | Edit Load Group Fatigue

1..Envelope (IL} Tile (2) Cycles j Add Fatigue Group
Grou P M 3.Vertical Orly 200 000 T b ] e

4..Side Only Description ‘

TR Ty

a FG Fatlgue Groups (1) Ftigue e Cycles Setio Selected
FG1. .Fatigue 250k [7-Envelope (L) | Tile (0) Cycles If

v
- .

Count: 2 Total amount of cycles < s Total [‘Ab
-4
£
Total amount of cycles has been Cour. ¢ Tolanounsoes 0|
14 calculated automatically. https://sdcverifier.com
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Recognize Welds SDC Iz

VERIFIER

File Home Geometry Mesh Setiings Tools  Standards  Help

L A =LA ¥

Joint  Beam Member Panel ‘weld am Seclion

In Recognitions section of the Ribbon,
press on Weld ALL

Recognize All

Finders
I @ Views (1) mvmv EEv 3w
—a Press Find B e ion
4 [ Jobs (1)

4 E 1.5tatic Structural
4 & Individual Loads (4)

T (‘"AEA Q?HEIF' H|Eﬂﬂ||§|:€,6mup:1v||§|

‘& 1.Gravity
- ML
¥ Welds Finder - O X
] #
Welds | Weld Strength Settings | Hot Spot Stress |
Filter - . Apply Filter Find Weld by I3 [ Navigate |
D Tite Tensile Strength (Min) [Pa)  Yield Stress (Min) [Pa]  Is Symmetric IsCurved  Nodes  Elements  Weld Parts

[EE ]

htities, v1, Total [AbsMax])

[E1# B E E B

[ Check on Weld Design |

ETETK ) o [ o |
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Preview Welds

SDC

VERIFIER

In Welds section, select all Welds

To preview Welds, click on |[®

Press OK

P - PO LAEE. O FRE EOE B R v ©

16

WeldsFmder - m} X
(] 4
Welds | Weld Strength Settings | Hot Spot Stress |
Filter = Apply Filter Find Weld by ID | || Navigate |
ID Title Tensile Strength (Min) [Pa]  Yield Stress (Min) [Pa] Is Symmetric |s Curved Modes Elements  Weld Parts
240000000 |:|
240000000 |:|
|355000000 240000000 E
|355000000 240000000
_ 355000000 240000000
Wewsris | 240000000
;-3 12] |355000000 240000000
|355000000 240000000
|355000000 240000000
|355000000 240000000
240000000
240000000
240000000
240000000
|355000000 240000000
|355000000 240000000
|355000000 240000000
|355000000 240000000
240000000
240000000

i@ [ ]

Set Parameter | ‘ Check on Weld Design |

certain angle as welded elements.

All Property, Material and Thickness changes have
been recognized, along with the connection of a

https://sdcverifier.com
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Add Eurocode3 Fatigue (EN 1993-1-9, 2005) Standard SDC WV

VERIFIER

File Home  Geometry Mesh Seitings Recogniions  Tools

In Standards section of the Ribbon,
sc R vt e ov @08

press on EurOCOde3 and SeleCt ABS v AlSC~ APl ~ ASME~ DNV~ Eurocode3 v FKM ~ 1SO~ Other~  Custom
Eurocode3 Fatigue (EN 1993-1-9, 2005) e

Eurocode3 Members (EN 1993-1-1, 2005)
:2:::;“1 Eurocode3 Welds (EN 1993-1-8, 2005) b0 o © |E kK | H 2| |E F Emumi v||§|
BB Recognition | Eurocode3 Fatigue (EN 1993-1-9, 2005)
4 [ Jobs (1) Eurocode3 Bolts (EN 1993-1-8, 2005)
<@ E’T"’:F S:milt;ald w Eurocode3 Fire Design (EN 1993-1-2, 2005)
A ndividua ads

Iy 1.Gravity Eurocode3 Plate Buckling (EN 1993-1-5, 2006)

‘& 2. Vertical force Eurccode3 Connections (EN 1993-1-8, 2005)

& 3.5ide force

& 4. Wind X

*% Predefined Load Cases (0)
I ¥+ Load Sets (4)
4 H | oad Groups (4)
HE 1.Envelope (IL)
[ 2.Envelope (LS)
44 3 Vertical Only
44 4 Side Only

4 FG Fatigue Groups (1)
{31 aigue 2504

EH Tables (0)
4 3 Plots (1)
BB 1.4bs Seqv (LGZ, All Entities, v1, Total [AbshMax])
8 K Tools
I [ Standards (1)
8 Post-Processing
[£] Optimizations (0)
[ Reports (0)
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Define FAT Class §DC

RIFIER

FAT Class is the fatigue strength for nominal stress ranges. It is represented by a

In FAT Class, press ||«= series of [(LEA-AEILERY] curves and [(BEESATIYIY] curves (S-N-curves), which
correspond to typical detail categories. Each detail category is designated by a
. . 2
FAT Stress: 160; nurpber, which represer_1t§ in N/mm? the reference value (X3S for the
Direction: X fatigue strength at 2 million cycles.
Edlt Claseification — O » Eurccode3 Fatigue (EMN1993-1-9, 2005) — ot
Press Apply
1D |1 | Title |FAT Class |
- ID 2 ' Title | Eurocode3 Fatique (EN1993-1-9, 2005) |
Description | u Alias | Standard2 |
Element(s) Classification .
FAT Stress Apply DESE"PtIDﬂ | |v|
Direction Option Selection
Selection Classification - —
= S| | e - R s
|| s A
|| s s [H] (15

Consequence of Failure | Low ¥ |

Assessment Method | Damage Tolerant |

Safety Factor (Gamma_Mf) |1 |

% Materials with Yield = 0 I:I
D [] Use Hot Spot Stress SEisis

Import Welds | [ Clear ok || Cancel | | oK || Cancel |

18 https://sdcverifier.com
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Define Welds for X Direction

SDCM

RIFIER

Press |* to define new condition

Press Add all Welds

Press None, and then select Direction: X

Value: 100

Press OK

Edit Classification - m] X
ID |1 | Title |FAT Class |
Mias |FAT |
Description | |V| Classification Condition - O X
Element(s) Classification FAT Stress
FAT Stress | 160 . Apply | Title | | (@) One Condition () Multiple Condition
Direction X v ply Default Title |All welds | Al
Selection Classification P Value
ection
Full Model 160 % IE Direction
+ All welds I:‘
= ([
(]
Elements | Eqv
| Addall welds Add all intersections |
:|Lutm = -
[]
]
Impaort Welds || Clear || Cancel |

https://sdcverifier.com
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Define Welds for Y Direction

Press |* to define new condition

Press Add all Welds

Press None, and then select Direction: Y

Value: 90

Press OK

SDC

R1FI

™M

Edit Classification - | X
D I | Title |FAT Class |
Alias |FAT |
Description | |V| Classification Condition O x
Element(s) Classification FAT Stress
FAT Stress | 160 - Apply | Title | @ One Condition () Multiple Condition
Bieehon X . ply Default Title |NI welds | Al | | None m
o e st w i
All welds 1000 [Au] Direction
X
+ All welds
E Oz
|:| E O xv
Ovz
Oz
Elements | Eqv
| Addallwelds ||  Addallintersections |
: - -
[]
[]
Import Welds | | Clear | | Cancel |

https://sdcverifier.com
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Define Welds for XY Shear Direction SDC Iz

R1FI

—0 Press |[*]| to define new condition
Edit Classification - O X
—a Press Add all Welds D1 Jre mraes |
Alias |FAT |
Description | |V| Classification Condition - O >
Press None, and then select Direction: XY | e Cosicsion AT Sress
’ FAT Stress | 160 v | | Apply | Title | @ One Condition () Multiple Condition
BRafer X . ply Default Title |All welds | Al || None
Selection Classification ERT. Value | 71 u
. Full Model 160
Value: 71 All welds 100 (X) @ Direction
All welds 90 (Y) + All welds D N
© o i e
ress O
O
Elements [ Eqv
| Addallwelds || Addallintersections |
; s S
[]
Import Weids || Clear ok || Cancel |

21 https://sdcverifier.com
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Define All Welds Intersections SDC Iz

R1FI

—0 Press |*] to define new condition
Edit Classification — O X
—a Press Add all intersections D 1Tl AT Clss |
Alias FaT |
Description | |V| Classification Condition — O x
3 3 . Element(s} Classification FAT Stress
_e Dl reCtlon. All FAT Stress | 160 u Apply | Title | (®) One Condition () Multiple Condition
Dot X || apply Default Title |All welds intersections | Al || Nome || x|
Selection Classification et Value |?1 .,|
. Full Model 160
Value. 71 All welds 100 (X) IE ERechon
All welds 90(Y) + All welds intersections =\,-'
All welds 71 xv) |Z| vz
|:| E [ xv
_€' Press OK vz n
7¥
Elements Eqv
Classification has been defined.
| Addallwelds ||  Addallintersections |
Note: Every successive rule | “ B ok || cance
overwrites the previous one.
[]
Selection Classification importWeids | [ Clear [ox [ cancer | Full Model and All Welds can be :
Full Model 160 previewed and plotted by pressing |*
All welds 100 ()
All welds ao i)
All welds 71 (XY)
All welds intersections 71 (all Directions)

22 https://sdcverifier.com
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Define Consequence of Failure and Assessment Method §DC Iz

RIFIER

. . Eurccoded Fatigue (EM1993-1-9, 2005) - >
Consequence of Failure: High
D 2 Title |Eurccode? Fatigue (EN1993-1-9, 2005)
Assessment Method: Safe Life
Alias Standard?
Description W
Press OK
Option Selection
FAT Class Defined = AL (NS | (2| "™
Reduced Range Defined = + All Entities
The Standard has been added. Size Effect Defined M, ®
Consequence of Failure High ]. @) | @
4 [ Standards (2) Aszessment Method Safe Life n
[ 1.415C 360-22 Members (2022)
F] 2..Furocode3 Fatigue (EN1993-1-9, 2005) Safety Factor (Gamma_Mf) 1.35
I [ Input
I [] Checks (3) Materials with Yield = 0 &
[ ] Use Hot § Elements 1508
Note: The value of Safety Factor /&’ﬁ oK Cancel
(Gamma_M(f) shifts in accordance to the | _~ n

configurations of Consequence of
Failure and Assessment Method.
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Criteria Plot for Fatigue Check SDC

VERIFIER

Fatigue Check Criteria Plot - *®
File Home Geometry Mesh Setings Reco
Expand Checks, and execute right click OO0 O~ ] e |
on 2..Fati gue Check ABSY  AISCY APV ASMEY  DNVY | Default Title |Overall Damage oot 5 (FG1, Al Entities, v1, Total) |
I @ Views (1) =2, Descrition | [v]
Select Criteria Plot " B Resogition Srae ——
‘ E;%b:.gt)atic Structural Check 2 Ftigue Check E‘

I % Tools

+ 3 Standards @ Fatigue Group 1.Fatigue 250k ] [ + A Entities 1]

I 1.AI5C 360-22 Members (2022) | 1.Fatigue 250k

Press|| i¥ | to select Fatigue Group Bzt migu@rion-o 09 | | Showesitor
I 5§ Inpu
:ectks o) Parameter

[ 1.Nominal Check o
[T]2.Fatigue Che| Direction
[I] 3. Fatigue Stre Add

Select 1.. Fatigue 250k and press OK '!Poﬂ-"mcm'-e s

% g:;:"ﬂrm @ =l  Rename
Copy

Remove

rl

Point of Interest

View | 1.Default View ¥ | Elements

Copy To Standard ~ Labels |None

Parameter: Damage root 5 2 | v

Clear Results

Table (expand/extreme)

Select Load

Components Extreme Table (over selections)

B
N . &
Direction: Overall B Flow Table (over loads)
BB Criteria Plot
Contour Plot

Point of Interest: Total;
Type: AbsMax

Load Type
) Individual Load

) Load Set

) Load Group

@) Fatigue Group

Jobs

1.5tatic Structural

The Criteria Plot has been created

00000000

Press OK 4 [V Checks (3)

[+] 1..Nominal Check

2..Fatigue Check
4 3 Plots (1)
E| 1.0verall Damage root 5 (FG1, All Entities,

24 " |i| 3.Fatigue Stress Overshoots https://sdcverifier.com
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Preview the Plot SDC Iz

VERIFIER

@ Views
: ."ll:ll:u::lelu:l
Expand Plots, and execute right click on 1..0Overall l%mﬂ'}"i“

Damage root 5 (FG1, All Entities, v1, Total) b [ 1.Static Structural

I % Tools
4 [ Standards (2)
. i+ [ 1..AISC 360-22 Members (2022)
Select Preview 4 B 2. Eurocode3 Fatigue (EN1993-1-9, 2005)
I [ Input
4[] Checks (3)
1..Naminal Check
4 [T]2.Fatigue Check

o' Plots (1)
1..0verall Damage root 5 (FG1, All Entities,
3..Fatigue Stress Overshoots

I Post-Processing ¢ Edit
[£] optimizations (0) | ©
[ Reports (0) =l Rename

Copy

X Remove
|] @ Preview 2
53 Preview with COTreTit view

ﬂ Preview with current View And Selection

_0
_9

B - P LEEL O NN DN B EE cow v ©

As it might be seen on the plot, the
structure is above the safe value for
fatigue damage in its specific parts.
Therefore, the modifications are
required, and they can be carried
out with incorporation of
Optimizations Tool or manually.
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Additional Modifications SDC Iz

VERIFIER

File Home  Geometry Mesh  Seitings Recogniions Tools [ESEUNENES

In Model section, expand Properties o D20 <« BNSTNS|

and seleCt 2- . I-beamzoo ABS~  AMISCv  API~  ASMEv  DNVY  Eurocode3~  FKM~  IS0%  Otherv  Custom

Main

I @ Views (1)

4 B8 Model
Execute right click and select Edit e
I ?erdinateSyshem 3)
I &y Materials (1)

4 | Properties (6)
} e
Press on Shape nohxa

Dy B (Iv ) . ("'AEHA@EFH EE‘E .Group:1"a

EH 4.10mm plate;
EH 5.6mm plate
B 6.Bar 120x8

- o go . . I <2 FEM Loads (4)
Make the required modifications in " £ Constraints (1) Co
. e . I Cx Coefficients PY - -
Cross Section Definition window ! B8 Recognition Color Define Property - BEAM Element Type

| 5'&@ :;-Statif Stucturall ¢ Bermoye o2 Title | Material [ 1..5teel 5240
00
- Bstmiatc con [ JH we[]  [Emesume
. 12 Post-Processing
Close the window _ Clootinizations © Praperty Values StressRecovery (210 4 lenk=Sauare)
W Cross Section Definition 0 x [ Tapered Beam Write Zeros at End B {Off=Blank) ¥ z
Prope!'tyzz I-beam?200 Standard MNASTRAN End A EndB EndA 1
;ﬂggrl:lnjr- {,ﬁf&éﬁ;ﬂ ) Shape | I-Beam or Wide Flange (W) Area; A o, 20,1 -0,1
4 = Z Size Moment of Inertia, I11or Izz m 1} 201 01
3 3
MOMENTS OF NERTTA . s gt T2orlyy | 4,0021%5 | |0 4
Ezi%%‘;lfé_ﬁ ““1-3 t width, Tap 0,2 I20rlzy |0, 0,
. . Izy =0. T yg 3 width, Bottom | g,2 ) EndB1 |0 0
8.16 Torsional Constant, J | 1,67113E a ' '
There is a separate tutorial PP DTS e [Lerit7] ' C
“Modelling with SDC Verifier”, i T s s o5 0 -
0 e ]ng W] er] ]er ) ]n ﬁﬁéggg@lﬁ%n “ﬂé; E - Thickness 0,008 Z Shear Area 4 9% &
. . o pe . - -8 ' 4|0, o,
which the creation and modification et 005 | Swes Recovery Vg Constant | :
CENTROID FROM ORIGIN 0.04 3 | Perimeter | 1,184
3 J J H=0.1 B8.82 2
of Properties are described in L ! | ¥ _—— ¥ Neuta s ffet o, .
deta]ls (Sl]deS 24_25; 29_31 ) : Z Neutral Axis Offset | 0, o, Shape End B...
; EEErRRoR ] i Nonstructural Mass Property Values
2
Orientation Direction (y) | | Nonstructural Mass/Length a, | Load... | | Save...
e rhwomstlo, o]
Computs Shear et Offset P S 2 Ao Offset [ o | ‘
Compute Warping Constant O Down
Section Evaluation Original hi

26 [P pasonrato, |0, Lk oo https://sdcverifier.com
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