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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;

« Create new project;

» Getting familiar with the graphical interface, the functionality for modelling and meshing;
» Create Properties;

* Define Materials;

* Build a Mesh;

» Refer to Icons Functionality of Geometry and Mesh Ribbons (slides 54-55)
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Open a Project

©000000

Launch SDC Verifier 2023 R2.1

Go to File tab on the ribbon and click

on New

Fill in the Project Details

In Engineer details section, press |®
to load the information from the

Library

Press OK

In Customer details section, press -
to load the information form the

Library

Press OK

File S

Geometry Mesh  Seiings  Recognifions  Tools

= Parametric Model v

Standards  Help

SDC

™M

RIFIER

Select Engineer from Library

General Information

Engineer Support

Company SDC Verifier

E-mail support @sdcverfier.com
Phone +31 1530-10-310
Address

Web Site sdevertfier.com

Logo SDC vr

VERIFIER

HE 2 ¢|FkEBDB|HE& Gupov

Praject Details

Number

Description

Engineer details

Engineer

Company

Customer details
Customer

Company

Select Customer frem Library

Customers

T
‘Wouter van den Bos

General Information

Customer customer

Company company

E-mail customer@compary com
Phone +31 15 hb5-bh-55
Address

Web Site company.com

Logo

Company
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Icons Functionality Reference (Geometry) SDC Iz

VERIFIER

Geometry Ribbon is broken down into six separate sections with expanded sets of options and commands.
The sets are grouped together by functionality.

File Home REEEN-M Mesh  Seffings Recognitions  Toolz  Standards  Help

* Point | ,“Linev 4" Spline™ ¥ Comers... # Midsurface ™ @ cCreate~ | PEntityv @ Rotatev | PECurvev € Reflect~ &3 Project point... | % Points... . Curves...
[T|Text *,Arc~  @® From Surface~ W Edge Curves.. | Boundary Surfzce | @ Binary~ | -~ Radial ¥ Reflect™ | @ Move By~ ®. Align™ s Edit™ [E) Texts... # Surfaces...
(" Circle~  [[J] Centerline M Other~ W Action v P Scale v XiRotate Byv ®:Scalev L Otherv @ Solids...
Curve Surface Solid Copy Modify Delete

Surface: to create plated
structural elements.

Modify: to implement modifications of
existing geometry.

Curve: to form the basis from
which you can create surfaces,

and they can also be generated Copy: these operations can be
from surfaces. They reference |(3erformed with an;; geometry Delete: to remove entities from
points to define their location. -~ : points, curves, surfaces, the model.

Solid: to create and modify | | yolumes, and solids). When the

three-dimentional solid copied geometry is comprised of

elements. other geometry (such as

surfaces which are comprised of
curves), SDC Verifier will
automatically copy these
“framework” entities, and then
connect them properly to form
the new copies.
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Icons Functionality Reference (Mesh)

SDC [V

VERIFIER

Mesh Ribbon is broken down into seven separate sections with expanded sets of options and commands.
The sets are grouped together by functionality.

File Home  Geometry

Recognitions  Toolz  Standards  Help

AB Prepare Geometry... . Bodies...

. Mesh Contral » ﬂ Mesh on Mesh...

.Genmetr}r s ' HexMesh Bodies..
(Geometry Body

M Between... | B Editing > i@ Extrude~ | #® Entity~ @ Rotate™
MW Region.. Ml Remesh v [@ Revolve ~ | By Radialv il Reflect v~
% Connect > IEI Edge/5kin Elements v ."F_ Sweep ¥ E Scale™

Mon-Geometry Action Copy

3 Project € Reflect~ ® Editv H Nodes...

M. Move Byv M, Alignv  Hy Update Elements v | g Elements...

B Rotate By~ ®rScale™ =4 Otherv B8 Mesh...
Modify Delete

N

Geometry: contains a command
for Preparing complex
Geometry for meshing; Mesh
Control drop down menu allows
to customize the meshing
procedure, and to specify the
mesh size; Geometry menu
serves for production the actual
mesh on the selected geometry.

Body: Bodies...creates a high quality mesh by
imposing less restrictions when meshing geometric
surfaces. It is used to create a 2D surface mesh on
a connected sheet solid or general body or a 3D
solid tetrahedral mesh in a solid part.

Mesh on Mesh...incorporates existing triangular
or quadrilateral elements as the starting point
instead of geometric entities.

HexMesh Bodies...puts away the necessity of
splitting the geometry. After the geometric
entities are selected, the Hex-Dominant Automesh
Bodies dialog box will be opened.

Non-Geometry: Between...is applied
when creating a mapped mesh of nodes
and elements between corner locations,
which a person specifies.

Region...is used to create a ruled
region of nodes and elements between
patterns of existing nodes. These
patterns can take any shape, but should
be compatible with the type of
elements that a person tries to generate
between the patterns.

Connect is helpful when automatically
creating connections in the model with
rigid and line elements, or constraint
equations between sets of nodes.

https://sdcverifier.com
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Mesh Ribbon is broken down into seven separate sections with expanded sets of options and commands.
The sets are grouped together by functionality.

File Home  Geometry JRLEED Recognitions  Tools

Standardzs  Help

A8 Prepare Geometry.. [P Bodies.. M Between.. | B Editing v i@ Extrude~ @@ Entity @ Rotate™ | &3 Project v £ Reflect~  # Editv H Nodes...
Bl Mesh Control v B Mesh on Mesh... H Region.. HH Remesh v [M] Revolve v | iy Radial v Iil Reflect™ | M Move By~ ®, Alignv  Hg Update Elements v | Hg Elements...
.Eeometryv 'I—exMesh Bodies.. | "€ Connectv | @l Edge/5kin Elements v = Sweep ¥ ] Scalev .ﬁFl:utatE By~ ®sScalev  =f Otherv BB Mesh...
Geometry Body Mon-Geometry Action Copy Maodify Delete
AN N\
Action: Editing has a number of commands for modifying| | Copy: the menu presents commands | | Modify: the menu contains Delete: the
different types of existing elements. The commands: for duplicating existing nodes or commands for modifying a commands
Interactive...Split...Element Refine...Edge Split etc. elements. mesh. They serve to refine, allow to
Remesh commands allow taking existing nodes and Radial commands use either a single| | unrefine, smooth, or remesh reduce the
produce a new mesh with the same boundaries. location or a defined vector, along particular elements. These tools || amount of
Edge/Skin Elements menu is used to create line with an offset distance. can be very useful to smooth or || Nodes,
elements along the free edges of selected planar Scale commands create one or more | | remesh small areas of meshes, Elements
elements or planar elements on the free faces of solids. copies of selected entities, offset especially if the original mesh and Mesh.

Extrude allows to select curves, elements or element
faces, and then move along a specified vector to form
new elements.

Revolve commands take existing curves, elements or
element faces and create additional planar or solid
elements.

Sweep menu is handy when selecting curves, elements or
element faces, and then sweeping them along one or
more curves to form new elements.

6

from a center location.

Rotate menu creates duplicate
copies of model entities. They rotate
the duplicate copies around a vector,
using the specified options.

Reflect command create duplicate
copies of model entities, and they
reflect any portion of the model
across a plane by flipping existing
nodes or elements.

was produced over a large area.
In general, smoother meshes
will be obtained, and remeshing
will produce excellent results
when small areas of the mesh
are connected.

https://sdcverifier.com
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Geometry Functionality and Creating Points SDC Iz

VERIFIER

Geometry tabs allow to create points, lines, curves, surfaces, solids and many more.

In Geometry tab, press on| ° to create a Also, it is possible to adjust them, copy, modify and remove them.
Point with Coordinates: X=0,Y=0,Z=0
Press on Methods to expand the The Locate - Enter Coordinates or Select with Cursor
functionality of the Menu; select menu allows to create points by coordinates.
Locate
PI'eSS OK and Close the +- Foint Lmv (-’Splinv - !-Cum.. @ Midsurface v - @ Create~  PEntity~ S Rotate~ | BECurve € Reflect™ ¥ Project point... | % Paints... ¢ Curves. ¥ Locate 2
window 4 Il it Ll oot s i O L .
Curve Surface Solid Copy Modify Delete Eetween
) ove D P ANEEEEE~ s [Eo 8 @& oo~ Locate Center

Press on| - |to create second point |8

N . « [ ol
with Coordinates: X=0,Y=0,Z=3 m | &= pes
[ Standards (0) At Distance
I &3 Post-Processing
[5) Optimizations (@) On Point
[ Reports (0) N
Press OK On Node
Onto Curve
Along Curve
Close the WindOW Length Along

000000

Mesh Location

Center
. . . Locate - Enter Coordinates or Select with Cursor ? . .
The Coordinate System is unitless, e | tl e | m _ Midpoint
Yo, z -
so the geometry can be modelled b/ U D
with meters as a value. | Csvs 0. GobalRectangulsr | [ Parameters.. | | Methods ~ | Sl
In Surface

G of Surface

Intersect - Curve/Surface

Note: In this case, Z is a vertical axis. [—

7 https://sdcverifier.com
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Create a Line in Geometry §DC M

RIFIER

File Home [REGLI=igal Mesh  Sefings Recognitions Tools Standards  Help

In Curve section, press on <"| Line and

. . = Paint ; Linev | +*Splinev |’C€ITIE’3 g Midsurface @ Create v 'Entit};rv & Rotate v HCur\feV 'e Reflect v 3 Project paint.. | % Paints... % Curves...
in the menu’ Select Coord’nateSo .o [T]Text Project Points... Edge Curves... [ Boundary Surface @einary~ | -i-Radialv & Reflectv | B Move By~ B, Alignv o Edit v [E] Texts... 8% Surfaces...
At Angle... Otherv W Action v B scalev &iRotate Byv ®-Scalev 2 Otherv @ Solids...
Angle to Curve... Surface Salid Capy Modify Delete
* I © Vie int and Tangent... v EEv A : l Group:0 v
—a Click on Methods and select Locate L[ ove- EAF M N EEEE F -+ E 0@ #R coro-
4 Ef"él Continuous...
o . I % To
On the graphlcal lnterface’ exeCUte | !;La Line between two coordinate locations 0K
right click and select Snap to Point Clopl  EeteenGeomety: l Cancel
[ Reports (0)
[@= Previous Command...
Snapping to Point option allows to o Lo
pick snaps to the nearest point in v L‘“‘"ﬂ_ o =
lation to the cursor positionin ocateinTerpne o=
reta - ' p g Between %" Smart Snap
on the graphical interface. Locate Center [ SnaptoScreen
Offset H#t  Snapto Grid
: : : At Distance -+ Snapto Point
Note: An alternative option of creating a On Paint ol
line is to type in the coordinates values in On Node -.E ::;”":'
the Locate - Enter First Location for Line Onto Curve & PickFront
Along Curve B Pick Any Insid
d ick Any Inside
Length Aleng i Pick All Inside
Mesh Location h Select
Locate - Enter First Location for Line ? X Center Rotate View...
x [0, | v[o, | [ | | Prevew | Midpomt e
’T Intersect - Curves Visibilty
D | 3 | CSys |0..Global Rectangular V| |Parameters... | I Methods | ’W Onto Surface S Dat.a.....
In Surface

CG of Surface

Intersect - Curve/Surface

8 https://sdcverifier.com
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Create a Line in Geometry (Continuation) SDC z

On the graphical interface, select the g S ——
Point with ID=3. Press OK | e T O O _ " ra S| e e

4 Otherv W Action v ate %e S 44 Other @ Solids...
Delete

Select another Point and press OK

rocessing
[£] Optimizations (0)
i Reports (0)

Close the window

oo DOPNNEBLEE - 5 B8 8 e

Locate - Enter First Location for Line

X XPT(l) Y YPT(1) z ZPT(l)

Locate - Enter First Location for Line

1 I R — e |
D[s | csys [0.GobalRectonguer | [Paremeters... | | Methods ~

https://sdcverifier.com
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Create another Line by Coordinate System

In Curve section, press on| < |Line and
in the menu, select Coordinates...

Fill in the coordinates: X=3, Y=0, Z=0

Press OK

Fill in the coordinates: X=3,Y=0,Z=3

Press OK

Close the window

File  Home

Geometry USSR

Recognitions ~ Tools

SDC

RIFIER

M

Standards  Help

= Point m & Spline v | *Cumas a Midsurface v @ Create~ . Entity ~ A Rotate v HCur\rEV 'e Reflect™ 3 Project point.. | #;Points... ;% Curves...
[T Text Project Points... ® Edge Curves.. ) Boundary Suface | @ Binary > | <v-Radialv & Reflect™~ | Bk Move By~ 8. Alignv w Edit > [ElTexts.. £ Surfaces...
At Angle... W Otherv W Action v B Scalev &3 Rotate By BrScale v 24 Otherv @ Solids...
Angle to Curve... Surface Salid Copy Modify Delste
C@wmd  PomtendTengent. Ovenv| [5] 1 [#] BRI Fr s Bo® EE copo
q
I BB Red Tangent...
“ E;'g Continuous...
I % To
b _“I;ta — % coordinate locations
O‘:] Between Geometry.., |
i Reports (0)

Locate - Enter Second Location for Line

? X
g No 4
| OK |

3, | v

Locate - Enter First Location for Line

Note: The second line has

| vlo,

been created 3 meters away

D5 | csys | 0..Global Rectanguiar ~ || Parameters... | | Methods ~ |

10

| CSys |U..Global Rectangular

|| parameters... | | Methods ~ |

from X-direction.

https://sdcverifier.com
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Copy the previously created Lines

SDC

R1FI

In Copy section, press on Entity and
select Curves

With the left clicks of the mouse,
select two lines on the graphical
interface

Press OK

000

Note: As an option, curves can be
selected by ID. Also, the selection can
be defined by clicking on Method.

Mesh  Setings Recogniions Toolz  Siandards  Help

= Puoint / Line™ 47 Spline™ ’Cumem s Midsurface v @ Create > HCUWE ~ 'E Reflect™ &3 Project point... | % Points... -} Curves...
[T]Text *Arc~ g From Surface | ™ Edge Curves.. |3 Boundary Surface & Binary ~ Move By ¥ B Align™ 2 Edit [El Texts... # Surfaces...
(" Cirde~  [[J] Centerline My Cther~ W Action v Rotate Byv ®sScale~ 2 Otherv @ Solids
Curve Surface Solid Surfaces... | Copy points and curves along a vector | Delete
| I @ Views (1) mvl"_ﬂ:v|E ][] @ [ Solids... R ETH & GrOUP=0V|

vy F D FOREERZR FE - s B @ @ | E e copov|

D

Color
Layer
Property

in Regicn...

From Mode...

From Element...

using Point
on Surface

on Solid

7 X
Ea— et 8 Q@ W | o
[P:em]|oe1ena“ oK

More || Method~ || Cancel

i Entity Selection - Select Curve(s) to Copy

@add Opremove () Exdude . . -

o [[Ee o[t ] |p,m\u/ﬁdem [ o

Group v - More ||Meﬁuod~|| Cancel |
7 Entity Selection - Select Curve(s) to Copy
@®@Add ORemove (OExdude
: | | E‘ tO| | bY| :
or
Group

11
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Copy the previously created Lines (Continuation) §R]|?|(E:R z

pveny [P MAEERPC F - & B0 B @& cowov

In Orient/Transform section, Move
Along vector is ON

Approach => Single/Multiple Copies =>
Repetitions: 1

Copy Options

Press OK
Orient / Transform Other Entities to Indude

M Coordinate Systems
Mesh

To specify the Vector => o
Base: X=0’Y=O’Z=O "‘Sam‘eProperﬁes. :

— (_ Duplicate Properties och

(_) Duplicate Materials / Layups [] AutoRepeat Copy

Tip: X=0,Y=3,Z=0
| | -

Loads [ Assign to Active Layer

Press OK
Constraints [ Assign Active Color...

Connections / Regions [ Assign to Active CSys

Note: the Vector can also be
specified by clicking on the points. - A 1o Copied EttyGroups
The result

7

Vector Locate - Select Vector to Copy Along

e x[o vl J2[o | e
o, ] _ o, |

Note: Tip Y=3 refers to the lines, copied
3 meters to the side in Y-direction. |, .. ..//cqcverifier.com

Vector Locate - Select Vector to Copy Along
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Model a Tower §DC z

RIFIER

File  Home Mesh  Setfings Recognitions  Tools  Standards  Help

. R . 'm[ ers... aMidsurfacEV @ Createv eV '@Reﬂectv & Project point... | = Points... 3} Curves...
In Curve section, press oane and e e Curves. . 3 Bcundary Suroce | @ Binary v coyv Baignv  yEdtv | [Hleds. M Sutsces.

in the menu, select Coordinates... At Angle... erv W Action o iy Lo s
Angle to Curve... "
Create Lines by Coordinates, as it has Point and Tangent..
. Tangent...
been shown on 5-6 slides

IIE e Group: 0 v

Continuous...

| Coordinates.. ST
Press OK Offset- | Line between|

Between Geometry...

To make repetitions, go to Copy
section, press on Entity and select
Curves

Pressing CTRL + left click of the

mouse, select all Lines

Press OK

Locate - Enter First Location for Line

xo,_ ]
{87 Entity Selection - Select Curve(s) to Copy

©ut Otemn Qs A o covs [0-GobmRecangiee et
o |- L I L ENCTTR——
Group %

https://sdcverifier.com
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Model a Tower (Continuation) SDC z

Dvenv [o] (7 [#] (1] (2] B ) (o] (&)

In Approach section => Single/Multiple P——
Copies => Repetitions: 3 cret Tarsorn Olher St o chce -
(® Move Along Vector M coordinate Systems Opattern
O Move to Location |_Mesh @ single / Multiple Copies

O Between Coordinate Systems € 5ame Properties Repetitions
Press OK

(O Between Vectors () Duplicate Properties Clcop mﬁ
Oltictwee o { | Duplicate Materials / Layups Oau
‘j‘UseProperty - [ Aways
To copy the curves up, press on the ., ~ | || e
Point and drag the cursor up, reaching Jioacs [assion o Acve ayer

L iCanetas [ assign Active Color....

the nearest Point with a click. Press OK Comnections /Regions Chtie e cs

|| Add to Copied Entity Groups

The result

https://sdcverifier.com
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Model Diagonal Stiffeners and split them in the middle §DC Iz

RIFIER

Mesh  Seftings Recognitions Tools Standards  Help
. . ) Lina v “JS line v Comers... s Midsurface v "Creoatev 'Entl’ly HCUNEV 'e Reflect P
In Curve section, press on |+ | Line and 1= ":mj_eld o E inipniib i R Aoy -
3 H rv ion v cale~ eByv P Scalev ne-
in the menu, select Coordinates... At Angle.. Oherv Whe | Rotate By~ Sl | skt Locations 3
Angle to Curve.., : ‘ Break at All Intersect: Split curve
. . o Point and Tangent... m""‘EHE”ZlHEl kB , O | HEI & Group:0 Y Join...
Create diagonal Lines by Coordinates S Fillt.
1 Chamfer...
Continuous...
Note: As the diagonal members are continuous lines, [ Coordinates..
the mesh needs to be split, making nodes in the middle. Offset..
Between Geometry...

In Modify section, press on || Curve
and in the menu, select Break at
Location...

Select the Lines by clicking on them
and press OK

oo

[ Entity Selection - - Select %s(s) to Break ? *
oun e e '3
Group ~ | More | Method” || Cancel

Locate - Enter First Location for Line

x[@ | v[a, | 2[5 |

D[75 | csys [ 0..Global Rectangular v | |Parameters... | | Methods ~ | (e |

15 https://sdcverifier.com
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Model Diagonal Stiffeners and split them in the middle (Continuation) §D

Click on Methods

Select Intersect - Curves

Select Curve ID 1 and Curve ID 2
Press OK

Intersect - Enter Location to Break At

Curve ID 1 curveD2 [41 7
Newesto x [ v [ | NS |

O —

The result

4

b D P DN EEAE E - 5 B 8 o

Locate - Enter Location to Break At

xfo,  Jv[s Jze ] a
‘CSys 0..Global Rectangular v

RI1F

Locate

C™

I ER

Locate in Workplane

Between
Locate Center
Offset

At Distance
On Point

On Node
Onto Curve
Along Curve
Length Along

Mesh Location

Center

Midpoint

Onto Surface
In Surface

CG of Surface

Intersect - Curves

Intersect - Curve/Surface

https:

sdcverifier.com
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Reinforce the Structure SDC Z

Mesh  Setiings Recogniions Tools Siandards  Help

In Copy SeCtion press on Entity and = Paint /'Ijne‘-’ (JSpIineV *Curnem s Midsurface v ‘Create\’ rm & Rotate v HCUNEV 'E Reflect™ 4 Project point... 5 Points... 4 Curves...
’ Text ‘\Aﬂ:v 9 From Surface~ | Edge Curves h Boundary Surface ' Binary v B, \ove By~ Bl Align™ o Edit v [T Texts.. g, Surfaces..

se leCt Curves (% Circle~  [[J] Centerline M Otherv W Action v i Rotate By~  ®sScalev 24 Otherv @ Solids...

Gne s s =

With the left clicks of the mouse, oviess  gveny[[][F P EE TH T B [H & Gouwo v

select the lines on the graphical S EPEEEBET R R BE e B e

interface Aiming at reinforcing the T - The result

Tower, additional
Press OK symmetrical structural
elements have been
In Orient/Transform section, added, using Copying
Move Along vector is ON Curves functionality.

+¢

Approach => Single/Multiple Copies => ‘
Repetitions: 1 & ——

@add ORemove  OExcude

Press OK T

To specify the Vector, dragging it up => TR EC I D @.‘
Tip: X=1,Y=0,Z=0 :

Copy Options
Crient / Transform Other Entities to Indude Approach

(@) Move Along Vector [ Coordinate Systems (Ipattern
Press OK | _
[ Mesh (®) Single / Multiple Copies,

p Location
(®) Same Properties
(O Duplicate Properties [Jcopy in Same Locat™

Coordinate Systems

O Betweens (O Duplicate Materials / Layups [] AutoRepeat Copy
een Flanes
O Use Property [JAlways Create Parent CSys

Numbering @ Parameters

(®) Default [ALoads [[Jassign to Active Layer

O 8lock [ To Next IDs [¥] constraints [ Assign Active Color...

O offset To |1 Connections | Regions [ Assign to Active CSys

All OFF ] Add to Copied Entity Groups

https://sdcverifier.com
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Add Additional Diagonals §DC Iz

RIFIER

Mesh  Setings  Recognitions  Tools  Standards
/’ Line¥ 4" Splinev *Cumem g Midsurface v
'\Aﬂ: - #® From Surface v P Edge Curves_. n Boundary Surface

@ Circlev . Centerline M Cther~ W Action v
Curve Surface

Help
» Point

‘Craate ¥
Text

' Binary v

B entityy A Rotatev
“%-Radial~ & Reflect™

ssﬁcale A

HCUWEV 'e Reflect v J;'! Froject point...
. Move By~ B Alignv s Editv
aiRotate Byv P Scale~ 24 Otherv
Salid Copy Madify
ig:m“] mVﬂV|EE@|h H|ﬂ E“i“: Group:OV|
I B@ Recognition
4 [ Jobs (1)
b 1.Jek 1

I % Tools

B standards (0)

For the sake of demonstrative  rsmimteny
purposes of Deleting Functionality

*Points . % Curves. .
mTeads... ®, Surfaces..

& Solids_

Delete

[ Reports (0)

(it will be presented on the next
slide), more diagonal members
have been added.

Note: as the previously used Method Intersect -
Curves is on, it is required to switch it to
Locate, when adding more diagonals.

18
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Deleting Functionality §DC z

RIFIER

File Home QSISO Mesh Setfings Recognitions  Tools  Standards  Help

 Point | “Linev % Splinev P Comers... @ Midsurface | @ Create~ | Bentity S Rotatev | PCurve € Reflect~ 43 Project point... | % Paints... 4 Curves..
Ted | *Arcv ¥ From Surface~ | M Edge Curves.. [ Boundary Surface @ Binary~ | <i-Radialv & Reflect™ | M Move By~ M. Alignv -4 Editv [T Texts... #Surfaces...

In Delete Section, preSS on Curves (Scircle~ [ Centerline A Other~ W Action™ B scale v ZiRotate BV BrScalev A Otherv & Solids ..

Surface Solid Copy Modify Delete
oo P ODIEEDE Er ¢ o 8 B & cowo-|

With a left click of the mouse, select

curves. Press OK 3 Sendars 0

P Post-Processing
(] Optimizations (0)
[ Reports (0)

Press OK

The result

|7 Entity Selection - Select Curve(s) to Delete
| ®add ORremove  (DExdude + 71

i —  —
ar

Graup

Confirm Delete

It is possible to disable the Confirm
Delete window, that emerges every OK to Delete 4 Selected Curve(s)?
time the structural member deletion is
being carried out. To activate it, select ]

Don’t confirm delete again option. . .
f 8 P []Don't confirm delete again https://sdcverifier.com
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Model a Surface of the Structure SDC j

VERIFIER

[eE Gl Mesh  Setiings Recognitions  Tools  Siandards Help

In Copy Section’ press on Entity and = Point fljneV &« Spline > ’Cumm s Midsurface v @ Create v HCUWEV 'E Reflect™ &3 Project point... | % Points... -} Curves...
l C [T]Text *Arc~ g From Surface | ™ Edge Curves.. |3 Boundary Surface & Binary ~ . \ove By~ Bl Align™ % Edit v [El Texts... # Surfaces...
select Curves (" Cirde~  [[J] Centerline My Otherv % Action v Rotate Byv ®sScale™ 2 Otherv & Solids...

Curve Solid oy and curves along a vector Bclcle

Select the Curves by clicking on them | @y - o | E P E | E W E & cowoy

and press OK ™ B I B [B & crowov

In Approach section => Single/Multiple
Copies => Repetitions: 1
Press OK

Click on the Point and drag the cursor, o, e e e

(®) Move Along Vector [ Coordinate Systems () Pattern

reaching the nearest Point. Press OK " ‘_ e o e CEE s

(C) Between Coordinate Systems. | Same Properties

() Between Vectors _ | Duplicate Properties [Ccapy in 5ame Loca

Th e res u lt 4 ) i (O Between Planes ) Duplicate Materials / Layups [] autoRepest Copy

_) Use Property [J always Create Parent CSys

Numbering Ii‘ Parameters

(®) Default Loads [[] Assign to Active Layer
O Block Mianaces Constraints [ assign Active Color...
To |1 Connections / Regions DASSiQr‘I to Active CSys

Add to Copied Entity Groups

() Offeet

s Entity Selection - Select Curve(s) to Copy
@add  ORemove (OExdude

- L I P

Vector Locate - Select Vector to Copy Along

Base X | XPT(54) ¥ | YPT(54) Z | ZPT(549)
Tp X |xPT(52) ¥ [¥pT(52) Z [ zrT(52)

(oI . Global Rectangular RN Methods ~

https://sdcverifier.com
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Previous Command Functionality

Mesh

To execute previous command, right
click on the graphical interface

= Point
T Text

/ Line v
.\An: v
() Circle v

&« Splinev

#® From Surface v
[ Centerline
Curve

Settings

' Edge Curves... n Boundary Surface

M Ctherv

Recognitions

SDC

VERIFIER

M

Tools  Standards  Help

S Midsurface v ‘Cmate ~ ' Entity ;\ Rotate™ P{Cur\re ~ 'e Reflect v J;.! Project point... | % Points... &Cuves
@Peinary~ | <-Radialv g Reflect~ | M Move Byv  #, Alignv -3 Editv [ElTexts... % Surfaces...
W Action v P scalev ZiRotate By~ BsScalev LA Otherv & Solids...
Surface Solid Copy Modify Delete

I @ Views (1)

I B Model

=] Recognition

4 fF Jobs (1)

b B 1Job 1

I % Tools
Standards (0)

8 Post-Processing
[Z] Optimizations (0)
[} Reports (0)

Select Previous Command...

Repeat the steps 2-4 from the slide 17

This functionality is useful for a routine
of modelling with identical structural

elements, as the process doesn’t
require a constant incorporation of the
Ribbon functionality.

meV|E|Z|@||E| = | O |8 ||i|:€, Gmup:0V|

OK

Cancel

Previous Command...

Workplane...

Show Tooltips
Layers/Groups in Tooltips

Smart Snap

Snap to Screen
Snap to Grid
Snap to Point
Snap to Node

Pick Mormal
Pick Query
Pick Front

Pick Any Inside
Pick All Inside
Select

B
I
B}
g
x*
[P
#
x
N
oy
By
i

Rotate View...

Equations...

B Visibility...
EF PostData..

21
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Model Plates

SDCM

ER

In Surface section, press on Edge
Curves...

Select 3-sided Shape

Select a field, which requires an ID or
Coordinate

Select the Lines by clicking on them
and press OK

0000

The result

lome QEEERLEGTE  Mesh
/'Ijnev (JSpIineV

= Faint

[T]Text

Curve

‘\Aﬂ:v #F From Surface ™
(" Circlev [ Centerline

Settings Recognitions ~ Tools  Standards  Help

P Comers... @ Midsurface v
' Edge Curves_. n Boundary Surface

‘Cnaate ~
' Binary v

B Entity v B Ratatev
“1-Radial¥ & Reflectv

=cunev £ Reflect~ ¥ Project point...

B Move By~ B, Mlignv  wEditv

My Other v W Action v B scalev ZiRotate Byv PrScale™  LfOtherv
Surface Solid Copy Modify

= Paints... ;4 Curves...
[T Texts.. # Surfaces...

& Solids...

Delete

I @ Views (1)

I B Model

] Recognition

4 [ Jobs (1)

I @ 1.Job 1

I % Tools
Standards (0)

I Post-Processing
[Z] Optimizations (0)
[ Reports (0)

ove [ PIHEEEREE F~ s Eo 8 [@E e oo

Edge Surface

Curve 1/ 24 | curvea|s3

| Curve 3 | 92 | Curve 4
Shape

(®) 3-sided (O 4-sided

| Parameters... | [ ok || cancel

Depending on the number of sides a particular
Shape has, it has to be selected before modelling a
Plate. By default, 4-sided option is ON.

https://sdcverifier.com
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Create Vertical Edges SDC j

VERIFIER

File Home JREELG=IVMN Mesh  Seiings  Recogniions Toolz  Siandards  Help

I n COpy SeCtion ) preSS on En t’ty and + Point .-""' Linev o Spline v *CDITIEI'E-.. ﬂ Midsurface ¥ ‘Create ~ Curve 'E Reflect ¥ 4 Project point .. * Points_. ;% Curves...
c om 5 c ge C o Surfac Sinary gve By = o uts... Surfaces.
[T]Text ‘\AI’LV £9 From Surface~ | Edge Curves_. [ Boundary Surface 'Eindr\ ~ love By~ B Align v Edit v [E] Texts... 8, Surfaces

@ Circle v . Centerline My Other~ W Action v otate By v B Scalev 34 Otherv ‘Sjlidﬁ...
Curve Surface Salid Delate

Select the Curves by clicking on them [revewn v [ FF@E

and press OK

select Curves

:IEI = = B Ii]'.: Group: 0 v 2 Approach

OpPattern

In Approach section => Single/Multiple - i
Copies => Repetitions: 1 :

Press OK

Fill in the coordinates: T =i
Tip: X=0,Y=0,Z=0.3 i
Press OK

The result

Vector Locate - Select Vector to Copy Along

Base

LA
2 https://sdcverifier.com
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Create Vertical Surfaces by Corners §RI.?.(E:R Z

File Home JEEEWGEI Mesh  Seitings Recognitions  Toolz  Standards  Help
A Comers... @ Midsurface™~ @ Create~ | PEntityv & Rotate™ | BECune™ € Reflect™ ¥ Project point...

% Points_. ;% Curves...

= Paint /IanV 4,"-’5'plir1ev
mTexts... %, Surfaces...

ETE‘Q .'\Arc b ' From Surface v B Create surface from corners [ Binary v

In Surface section, press on Corners... @ Cidev [ Centetine P DAotatebyv BScaev L Otherv e

Curve Madify Delete

Copy
Click on the Points of the Corners, tevesn o [ FOEEERS E~ s e 8 HS& cowov
following the logic of modelling Lines peen FE P D ENEERRD F -~ EE B @ copov

(slides 5-6)

After all Surfaces by Corners have
been created, close the window

= Radial v { Reflect™ | @ Move By v ﬂ. Alignv + Edit v

The result

Locate - Enter First Corner of Surface

31 E— E— P R— e |
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Define Materials for a Mesh

In Mesh tab, go to the Model Tree =>
Model and select Materials

Execute right click on Materials and
select Add

Title: Steel S240

Young Modulus [Pa]: 2710e9

Poisson Ratio: 0.33

SDC

RIFIER

™M

File Home  Geometry Setings  Recognitions Tools  Standards  Help
A8 Prepare Geometry... | i Bodies.. B Between.. | B Editing > /@ Extrude~ | @Entity~ @ Rotate™ | ¥3 Project~  § Reflectv  ® Editv HH Nodes. .
Bl Mesh Control v B Mesh on Mesh... B Region.. il Remesh ~ [E]Revolve > | B Radial v I!I Reflectv | M Move By~ #.Alignv  Hj Update Elementsv | H Elements...
Geometry v . HexMesh Bodies.. | € Connect™ | @I Edge/Skin Elements v 5 Sweep ™ Bl scalev a Rotate By v ®rScalev L4 Otherv
Geometry Eody Mon-Geometry Action Copy Modify Delete
e o F[IFI DX EHERPF~ - [E S B E 8 cowov|
& Groups (0)

% Components (0)

I}, Coordinate System (3)
& Material ==
T Properti

4> FEM Loa —

/o Constrai| 5

I Cx Coefficie L‘_"

I B® Recognition —

Remove Multiple

4 [ Jobs (1)
b E1Job1 [ 7

s Colored Plot

[ ’( Tools
Standards (0)

I Post-Processing
[Z] Optimizations (0)
[ Reports (0)

Add Material

Mass Density [kg/m~3]: 7850| © i

| Title |Stee|5240 n

Description |

[v]

FEM Relevant
Young Modulus [Pa]

Tensile Strength [Pa]: 355e6
Yield Stress [Pa]: 240e6

Shear Madulus [Pa]

Poisson Ratio

Press OK

Shear [Pa]

00000006

Mass Density [kg/m*3]

SDC Venfier Relevant
Tensile Strength [Pa]

Yield Stress [Pa]

355¢6
240e6
Lo ]|

Cancel

https://sdcverifier.com
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Add Properties for a Mesh SDC Iz

VERIFIER

File Home Geometry Seftings  Recognitions Tools  Standards  Help

In Mesh tab, go to the Model Tree =>

Prepare Geametry... | [ Bodies... M Between... | [ Editing ™ /@ Extrude~ | @ Entity~ @ Rotatev | ¥3Project~ € Reflect~ & Editv HH Nodes...

Model and se lect Properties Mesh Control ¥ B Mesh on Mesh.. | HRegion.. | Bl Remesh v B Revolve v | B Radialv [iflReflect~ | @ Move By~ #.Alignv  HJ Update Elements~ | Fg Elements...

Geometry ¥ . HexMesh Bodies.. | & Connect™ | @ Edge/Skin Elements™ 5 Sweep ™ R Scale v a Rotate By ®sScale™ 24 Otherv

Geometry Body Mon-Geometry Action Copy Modify Delete

; : . Bt o [P OXENEERR F & E O B B E copov
Execute right click and select Add & Groups (0
. Components (0)

I 1. Coordinate System (3)
4 £ Materials (1)

i i : & 1.5teel
In Material section, select previously n}? o 2 )
defined 1..Steel 5240 SromlE ki 4 -

I Cx Coef .— .
B Recogni = Remove Multiple
. E 4 [ Jobs (1 e et Materia
To create New Material, press . If s B S
not currently relevant, press Cancel s B Standon [P Colored Pl
Oplimiz 2L Add/Edit Shapes Mapping
] Reports Remove Shapes Mapping

Define Material - ISOTROPIC menu S

allows to define even more parameters.

Define Property - PLATE Element Type

i | me | dowa U

Define Material - ISOTROPIC

Cil— e
cor[5s | e

General | Function References  Nonlinear  Ply/Bend Failure  Creep  Electrical/Optical  Phase

I x
o
=N
]
—
H
W
i
I

Stiffh Limit st Property Values Additional Cptions
i Trcknesses, Tavg or TL. B Stfness, 120753
Shear Modus, G Compression
blark or T2 T T
Thermsl Bendi 0..Plate Material ~
a ng
Expanson Cosfi 2 - blank or T3 | |
Mass Density i
;und:cﬂ:\tyt,kc L. o o] blank or T4 -_ Transverse Shear | 0..Plate Material v|
pecfic Heat, Cp ' B
Heat Generation Factor Reference Temp |0 Monstructural mass/farea Memb-Bend Coupling | 0..Mone - Ignore V|
Stress Recovery ( Default=T/2)
=B T o] [ ]
[IBottom Fiber 0, | Copy... | cancel .
26 e ] e o L https://sdcverifier.com
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Define Beam Properties for a Mesh

SDC W

VERIFIER

Define Property - PLATE Elerment Type x
o1 | it aieial | 1..5teel 5240 v|
Press on Elem/Property Type... color[110 | [ Lover
Property Values Additional Options <
. . Thidn T T1 Bend Stiffness, 121 Element / Property Type
In Line Elements section, select Beam desos, Tavgor T [0, s AT
o[ ] | et b e
and press OK S Bending | 0. Plat= Materia v] Line Elements
blank or T4 - Transverse Shear | 0..Plate Material w | (O Rod (O Curved Beam
Nonstructural mass/area Memb-Bend Coupling | 0..None - Ignore v] OTube O spring/Damper
Press on Shape... to create Property 8%@ Tube 8DOF Spring
Bar Gap
Stress Recovery { Default=T/2 ) ® Beamn O Plat Orly
[ Fop Fiber - | load.. | Save.. | oK | (O Link
[JBottom Fiber 0, | Copy... | | Cancel | Plane Elements
(") shear Panel () Laminate
. (") Membrane () Plane Strain
Define Property - BEAM Element Type * O Bending Orly D Asieymmelric Shell
D | it | Material | 1..5tecl 5240 “| Opriate OPiot Only
Note: All the parameters in Property Values coor[10 | o[t | | Hemproperty Tye... | Volume Elements
and Stress Recovery (2 to 4 Blank=Square) | Property vlues Stress Recovery (210 4Blrk—Sauare) O Adsymmetric O Sold Laminate
g []Tapered Beam Virite Zeros at End B (Off=Blark) ¥ z () salid () Solid Cohesive
can be defined manually. Eda  En minile o] -
"’Eaf" 0, 20, 0, Om Origid
Moment of Inertia, 11 or Iz 0, s o, o ass ORJQ' |
I2orlyy |0, 0, Mass Matrix General Matrix
H2ortzy |0, 0, ¢ () Spring/Damper to Ground () Slide Line
Torsional Canstant, J 0, EndE 1 [0 0 (") DOF Spring to Ground Ow
Y Shear Area o, 2 [l 0 (") Mastran General Matrix
 sheer Are2 > = : | Element Material Orientation | | oK |
Warping Constant | 0, 0, 410 0
Perimeter | 0, a, | Formulation... | | Cancel |
¥ Neutral Asis Offset | 0, 0, SRR
Z Meutral Axis Offset | Shape End B
Monstructural Mass Property Values
MNonstructural Mass/Length a, | Load.. | | Foez | | Copy... |
o
27 a sawometlo Jlo ] | o || cwd | https://sdcverifier.com
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Define Beam Properties for a Mesh (Continuation) §DC M

RIFIER

Note: All the parameters can be visible

In Shape section, select Rectangular . .
—° Tube P ’ g by clicking on one of the fields.
Height and Width: 0.25; B Cross Section Definition O x
Thickness: 0.01 Property 1: Untitied d @ standard. () MASTRAN
Material 1: Steel 5240 /
PI'eSS OK Rectangular Tube Shape |Rec|3ng.iarTN3e ~
. men N Size
Title: Box250x10 A =0.0098 " r
MOMENTS OF INERTIA 3 Height
Press OK lzz = 9.23%-5 Widh
Iyy = 9.232E-5
. The calculation has ey -
Close Define Property - BEAM Element : ity
ind been carried out. Mo 12 5 230E 5
Ty pe window Polar, Ip = 0000153464 min y
Define Property - BEAM Element Type W R_in[]gl:jé Ejllgh(;a\f;;%orq Thickness L 0.01
= 00930646
D1 | Titie | Box250x10] Material | 1..5teel 5240 | ; = 0.0980646 Stress Recovery
. - oo | cllj_lrirglolIEEFROM ORIGIN
eroperty v ress Recovery (2 to 4 Barkoscumre) V¥ =0.125 - 2 1 b3
oper alues €8s Ver ank=>quare,
The Prope rty has [Jtapered Beam Write ZEI;:::tEnd B (O;szBIank) ¥ z ST:ESDSECDEY LOCATIONS A.06 @mEx B.18 @.24 E 2 E 4
! , , V=0,
been added. ares, A[0,00% | o, En“; 2H=0.25 [JReference Point <=
Moment of Inertia, I1or Izz 0, 5 01125 0:125 3: Zg 25
el = oo e cranson e )
orIzy | O, ., =0
& Groups (0) T ansan, {19155 0 G| yoos - Chonse e (3 Ow
" Components (0) ¥ Shear Ares o ‘L = ] Compute Shear Centef Offset OLeft @ Right
I L. Coordinate System (3) _ZS"EZ" = L : E E ] Compute Warping Corfstant ) Dawn
‘ GFF r;a:e;:elzl[;;aiﬂ wamng:;::: :i EJ J J Section Evaluation |Dngmal i v
4 I P:D ) rties (1) ¥ Neutral Axis Offset | 0, 0 | I Iil El Paoisson Rakio, nu 0,3 oK Cancel
n -;PEBCIHEEUH-ID Z Neutral Axis Offset | 0, 0 Shape End B...
- Monstructural Mass Property Values I
Monstructural Mass/Length 0, . .
vassoreto, ][0 ] The cross-section can also be displayed.
28 https://sdcverifier.com
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Define the Number of Elements per Length SDC Iz

VERIFIER

File Home Geometry Seftings  Recogniions  Tools  Standards  Help

B Prepare Geometry... | [ Bodies... B Between... | Ff Editing v /@ Extrude~ | @Entityv @ Rotate™ | §3 Projectv & Reflect™ & Editv HH Nodes. .
In Mesh tab, go to Mesh Control and B Mesh Control~ | | g8 Meshon Mesh.. | B Region.. | [l Remesh v @ Revolve~ | BaRadialv [llRefiect~ | # MoveBy~ #.Align~  FJ Update Elements~ | [ Elements...

& Connect~ | 1@ Edge/Skin Elements ¥ o Sweep v B Scale v a Rotate By v B Scalev 44 Otherv

select Size Along Curve... P | N Goamety | heion Conr Mty Dot

S g G M o= DHPNLEEEEE~ 5 B8 8 @& ooy
SeleCt All CUI'VGS. o2 O S ize along curves

Size On Solid...

Press OK EsE= BheE G S
Mesh Peints On Surface...
Attributes At Points...

Press on Element Size and define it: bt A o
0.3 meters Attributes On Surface...

Attributes On Solid...
Approach On Surface...

Press OK. Feature Suppression..

7 Tools

Close the menu N R
[£] Optimizations (0)

ize is displayed 3 Reports (0

0000

Mesh Size Along Curves
Mesh Size Mode Spacing

(") Number of Elements (®) Equal (®) Parametric

(") Biased iLength
® Element size W 3 ) Geometric Bias
[«] Min Elem on Lines L .

Bias Factar 1,
[+] Min Elem on Closed Edges .
[+] Min Elem on Other Edges (#) Small Elements at Start

B e W Entity Selection - Select Curve(s) to 5et Mesh Size

Eananahon ' Small Elements at Center ®nd O O Exclud
[] Propagate Sizing lZl () 5mall Elements at Both Ends _ | | RT; | - o
E to by| 1
Group

°<~: 3

“ L} Entity Selection - Select Curve(s) to Set Mesh Size ? pod
@Asd Ofemove  Ocuie

i g?’ﬁ |t°| | by[1 | [ previous || pekete [ ok ]

Eroup e thod ~ Cancel .
e | [ | https://sdcverifier.com
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Mesh the created Lines

In Mesh tab, go to Geometry and select
Curve...

With the left clicks of the mouse,
select the lines

To highlight the selected lines, press

Highlighted selected Lines

File

Prepare Geometry...
Mesh Control ¥

[

RN - EE -

Home  Geometry

. Bodies...

ﬁ Mesh on Mesh...

Setfings

. HexMesh Bodies...

HexMesh From Elements...
Solid...
Solids From Surfaces...

Solids From Elements...

N P SO PN
XS
&

5o colois o0

s

S
o

°~»w°""’°°

Yoo
w“o 504

4dleccinin o

Recognitions Tools  Standards  Help

. Between...

2] Region...
é Connect ™~

¥ Editing v

. Remesh v

Iil Edge/Skin Elements ¥
Action

@ Extrude v
@ Revolve v

SDC

VER

FIER

#Entityv @ Rotatev
B Radialv  [illReflect v
E Scalev

Gt oot
@

T E T e

e %

%
%
@
%
%
%
&
bl
+

&

B
@

P

A I S

&

P
&
k-

o

o
&
&

i

4 b

%

%

&

&
T SR et

P

%

*

.
<\+%9¢ £
* e

PR

&

3

#

P I 3

-3

e

&
S
e
s
kS

&3

%

<,

%

3 Projectv € Reflectv

B, Move By v ¢|.. Align™

a Rotate By~ s Scale v
Modify

¥
g

PP SN S SEE ,
s
N

- W
e

o g

B L e

£
L

oo s s sa

o

R S S

# Editv
E Update Elements v
i Otherv

H Nodes...
B Elements...

Delete



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

Mesh the created Lines (Continuation) §DC Iz

RIFIER

From this list, the Property with which the model will be meshed, can be created.

—~
Press OK Geometry Mesh Options *

MNode and Element Options

NodeID |1 CSys |0..GlobaIRedanguIar WeNodes
Tip: X=1 ,Y=3,Z=O’ BemD |1 | Property | 1..5ox250x10 S [@)

Press OK e

(O Nodes Offset to Reference Point
(®) Elements and Nodes

To switch the thickness ON, press |®~

Select Thickness/Cross section | r«

Solid

©000

Fill

Filled Edges.

Feature Line

Curve Connectivity
Shading
Transparency

Mesh Size/Locations
Shrink

Offsets

Orientation

Color With

‘ Workplane
Clipping Plane

Options

Vector Locate - Define Element Orientation Vector

Base X [ | v[o, | z[o,
v x[1 | [, | 2[a.

>

ol
i
LI
.

.
-
8
N
H

csys [0..GlobalRectangular | | Methods ~ |

| The created elements
31 https://sdcverifier.com
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Create Properties for Floors SDC Iz

VERIFIER

File Home Geometry Setii Recognitions  Tools  Standards  Help

In Mesh tab’ go to the Model Tree => Prepare Geometry... zBudies... :Belween... ﬁEdilingV ;Emudev gemnyv I-‘I‘Ikutatev :::Prujectv ﬁ Reflect v ;mnv FH Nodes...
. Mesh Control v Mesh on Mesh... Region... Remesh v Revalve ¥ Radial v [{iff Reflect v Move By~ K. Align Update Elements ~ | 3 Elements...
MOdel and Se leCt Propertles Geometry ¥ .HexMesh Bodies... iéConnectV I.I Edge/Skin Elements v _"':',SweepV EScaIeV aRutate By~ ',-'Sc:ev 2a".T‘O'l:'I'lerv
Geometry Body Non-Geometry Copy Modify Delete
B m"“""E.B.III@IIEH- K EE B EE cowov
Execute right click and select Add & Groups (0

" Components (0)
I 1. Coordinate System (3)
4 £, Materials (1)

& 1.5teel 5240
1 a1 Pmpertie'
Press on Shape... to create Property - @FE,}'&‘;"; 2

£ Constrain ,_ .
I Cx Coefficier "= Remave Multiple

P @ Recognition &  Set Material

4 [ Jobs (1)
. R b E 1.Job 1 - Plate Thickness
Define Property - BEAM Element Type X -
I  Tools & Colored Plot
[ Standards (0] —
ID|2 | T|HE| | Mahen'a|| 1..5teel 5240 ~ | I & Post-Processi == Add/Edit Shapes Mapping

| r— v B e e —

i Map Shapes as Symmetric

Property Values Stress Recovery (2 to 4 Blank=Square)
[ Tapered Beam Write Zeros at End B (Off=Blank) b z
ST o O

Area, A o 200 i

Moment of Inertia, 11 or Izz 0, a[o, )
I12orIzy | O, a0,

Torsional Constant, J 0, EndE1 | 0, 0,

¥ Shear Area 0, 2|0, 0,

Z Shear Area 0, 3|0, a,

Warping Constant 0, 410, 0,
Perimeter 0,

¥ Neutral Axis Offset | 0, 0, |

Z Neutral Axis Offset | 0, 0,

Nonstructural Mass Property Values

Nonstructural Mass/Length

O e o
saworsetlo o |
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Create Properties for Floors (Continuation)

0060

33

In Shape section, select I-Beam or

Wide Flange (W)

Insert the Size properties, as shown on

the screen. Press OK

Title: I-beam200. Press OK

SDC

VERIFIER

™M

Define Property - BEAM Element Type

|2 | Titte| 1-beamz00] 6

Property Values

[ Tapered Beam Write Zeros at End B (Off=Blank)

End A End B

Area, A[0,00544 | 0

Moment of Inertia, I1or Iz | 1,3341E-5 | 0
I2orIyy [ 40021365 | 0

0

0

=

-

=

2o

Torsional Constant, J m
¥ Shear Area m a,

Z Shear Area 0,

Warping Constant | 0, 0,

-

|| Material | 1..5teel 5240
cor [0 | I v

s

<]

| ElemProperty Type... |
Stress Recovery {2 to 4 Blank=5quare)

' z

0,1 |
20,1 |01
0,1 |
|[01

End A1l 0,1

3
401

0,1

End B 1

-

z

-

3

-

oo o o

-

0,
0,
0,
0,

4

Perimeter

1,184

|87 Cross Section Definition

» Property 2 : Untitled
Material 1 : Steel 5240
1-Beam or Wide Flange (W)

A =0.00544

MOMENTS OF IMERTIA
Izz = 1.3341E-5
Tyy = 4.00213E-5
Izy =0,

PRINCIPAL IMERTIAS
Max, I1 = 4.00213E-5
Min, I2 = 1.3341E-5
Polar, Ip = 5.33623E-5
Angle, Alpha = 180,

RADIUS OF GYRATION
y = 0.0857722
z =0.0485215

CENTROID FROM ORIGIN
H=0.1
V=01

STRESS RECOVERY LOCATIONS
1H=10,

V=0
2H=0.2
V=0
3JH=0.2

V=02
4H =10.
V=02

8.2
8.18
8.16
8.14
8.12

8.1

Imax y

8.88
8. 86
8.084
8.a82

2

A8.85 Ieih B8.15 8.2

| Change Shape
[+] Compute Shear Center Offset
|:| Compute Warping Constant

8] [ romsectn |

Section Evaluation

|E..

v|

¥ Meutral Axis Offset

0,

0, |

Z Meutral Axis Offset

Monstructural Mass Property Values

Monstructural MassfLength 0,

¥ Axis Offset | 0, |lo,

Z Axis Offset | 0, I

3 b

Poisson Ratia, nu 0,3

O X

@ sStandard () NASTRAN
Shape |I-Beamor'|.|'l|"|deF|a'1ge(W} V|

Size
Height 0.2
Width, Top 0.2
Width, Bottom 0.2 |
Thick, Top 0.01
i, Sotom (001 ||
Thickness 0.008 |

Stress Recovery

21 [<][>] @
22 [<][>] g

[ reference Paint
Crientation Direction {y)

Oup
i) Left (®) Right

DDcwn

QK Cancel
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Create Properties for Diagonals SDC Iz

VERIFIER

Define Property - BEAM Element Type *
“ E
Press on Shape... to create Property ofs | el | watera] 1. stets20
]
Property Values Stress Recovery (Zto 4Blank—5quare)
[Japered Beam Write Zeros at End B (Off=Blank)
N . End A End B =ian o
In Shape section, select Circular Tube e : - -
Moment of Inertia, [1or Izz 0, R 5
B Cross Section Definition O * I2orIyy | 0, 0, - _
Radius: 0.075; - @ stendard OnasTRan 12erTzy [0, 0,
° ° b # Property 3 : Untitle ndar ) d
. Material 1: Steel 5240 : e (Enly & o EncB 0 2
Thickness: 0.006 Circular Tube Shape | Circular Tube v|  Shear Area 0, 2o, 0,
P OK ================= Size — Z Shear Area -_ a, Ealiis 0
ress A =0.00271434 a 2 Warping Constant | 0, 0, gL 0.
MOMENTS OF INERTIA Radius A =
: Iz = 7.04777E6 a. erimeter | 0, b
Tltle: TUbe 1 5OX6 Iyy = 7.04777E-6 o ¥ Neutral Axis Offset | 0, 0, ‘ Sz |
Izy =0. -
Press OK PRINCIPAL INERTIAS o I Neutral Axis Offset | O, 0, ‘ Shape End B... |
M_ax, Il_= 7.04777E-6 ) Monstructural Mass Property Values
Min, 12 = 7.04777E-6 o
Shpoims || | s S LR = [ v
RADIUS OF GYRATION ’ Themess \ yawomsetlo | _
Close the Menu Y =0,0509553 0. zaeometlo,  Jo ] | % || Gl |
z = 0.0509553 Stress Recovery
CENTROID FROM ORIGIM a.
Define Property - BEAM Element T X H =0.075
ine Prope ement Type s 0. E 1 E3
i E STRESS RECOVERY LOCATIONS
- s [sesn ou mage o1 o5 || 2 =
Color -110 1! operty Type... V=0, .
Property Values Stress Recovery (2 to 4 Blank=Square) 2:' :glolgs [IReference Paint The PrOpertl es have been added .
[ Tapered Beam Write Zeros at End B (Off=Blank) Y z 3H= 0‘.0?5
S ELE Endalfo, 075 V=0.15 Orientation Direction (y)
Moment of Inertia, Tior Izz 0, 0o V=0.075 | Change Shape EI Oup r I PfDPEI"tIE (3
f2er I‘" 2 4 [/] Compute Shear Center Offset OLeft @ Right D 1.Box250x10
I12or Izy a, .
TorsonslConstan, 3| 12082755 0, Endst g, 5, ez o L I 2.1-beam200
2|0, 0, - Section Evaluation G 3..TI.J bE1 5{]:[,5
j 2 z lil EI Poisson Ratio, nu 0,3 | OK | ‘ Cancel p FEM Loads (0}
e o, £, Constraints (0)
¥ Neutral Axis Offset [ 0, o, | shape... | ' Cx Coefficients
2 Neutral Axis Offset [ 0, o, | Shape EndB... |

Monstructural Mass Property Values

Monstructural Mass/Length 0,
e
2ot
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Mesh the Lines in Y Direction §DC

RIFIER

Geometry Mesh Options *

I n M esh ta b , go to Geo m et ry a n d Se lect File Home  Geometry Settings  Recognitions Tools  Standards  He Mode and Element Options
Prepare Geometry.. | i Badies.. Ml setween.. | B Editing v Mode ID CSys | 0..Global Rectangular | [+ Merge Nodes
Curve... Mesh Control~ | @ Mesh on Mesh.. | BRegion.. | [l Remesh™

.HexMesh Bodies.. | *€ Connect™ | @I Edge/Skin Elements Elem ID Property | EEAGMIEIy PN i | IE

Non-Geometry Action|
Generate
v e |[7]
Generate mesh along curves using mesh sizes O Modes 0 nce Point

(®) Elements and Nodes

With the left clicks of the mouse,
select the lines, that are aligned to X Suface.
direction et o e

Solid...

Press OK Solids From Surfaces...

Solids From Elements...

Vector Locate - Define Elerment Orientation Vector ? *

O 3.Tube150x6

2 FEM Loads (0) Base X
£ Constraints (0)

I Cx Coefficients

Property: 2..I-beam200
Press OK

-

Vector Locate: Tip: X=0,Y=1,Z=0
Press OK

00000

The reason for the Tip in Vector
Location: X0,-Y1,-Z0, is that it is

T R 7 L Y N 2 o T
« 7

required the Vector to be
perpendicular in Y direction.

3

'y

i
1 L] [
¢ | ®7 Entity Selection - Select Curves to Mesh ? X

“*i-_iﬁj---.n;

S e JUS T% 5
ol | [ ] Jeys Jii+ 4 [P | [ Baee | [ ox
Group . - 22
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https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Mesh the Lines in X Direction

00000

Right click on the graphical interface
and select Previous Command...

With the left clicks of the mouse,
select the lines, that are aligned to Y
direction

The result

Press OK

Property: 2..I-beam200
Press OK

[t =it

Vector Locate: Tip: X=1,Y=0,Z=0,
Press OK

o G Y I
GRSy sy x+#B* BE2E

) T e

Generate

(O Modes

Geometry Mesh Options *

Mode and Element Options
e cor
Elem ID Property | 2. Ibeam200

(®) Elements and Nodes

T S O o Pl N A

~ | | Merge Modes
-] 8] B g

| 0..Global Rectangular

& By

o O e v g o

0] Foint

i Entity Selection - Select Curves to Mesh

@®aAdd ORemove (O Exdude

oK

Cancel

Previous Command...

Workplane...

Show Tooltips
Layers/Groups in Tooltips

Smart Snap
Snap to Screen
Snap to Grid
Snap to Point
Snap to Node

Pick Marmal
Pick Query
Pick Front

Pick Any Inside
Pick All Inside
Select 3

Rotate View... 3

Equations...

Visibility...
Post Data...

? X

Vector Locate - Define Element Orientation Vector

| selectdl @ @ (@ | Pk |

| B =|

W

|ov[t |

Base X [T | +

0, | z

0, | z

CSys | 0..Global Rectangular

v| | Methods ~ |

4+

| Previous || Delete || ok

https://sdcverifier.com
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Mesh the Diagonals SDC j

VERIFIER

Home  Geometry Seitings  Recognitions Tools Standards  Help

Prepare Geometry... ' Bodies... M Between.. B Editing v @ Extrude~ | @ Entity ' Rotate™ | k3 Project v 'e Reflectv &% Editv i Nodes

In Me$h tab’ go to Geometry and se lect Mesh Control B Mesh on Mesh..  HfRegion.. | [l Remesh v ERevolvev | EiRadialv [flReflectv | MMoveByv B Alignv B Update Elements~ [ Elements...

- . HexMesh Bodies.. | € Connect™ | IBIEdge/Skin Elements v 5 Sweep™ Bl Scale~ a Rotate By ®sScalev  &f Otherv
C urve Neon-Geometry Action Modify Delete
eee

. | E“i‘:‘: Gmup:ov|
With the left clicks of the mouse, g SentE T long s wsing mesh s

select the diagonal lines, including the | e
ones, divided by nodes. Press OK R OB o e S

ccccc-y«v‘;c:{\_é‘}.‘ R
Property: 3..Tube150x6 R
Press OK

<.

c
|
L}

4%
4 8

+

* %
P
s
30 I

H .

Vector Locate: Tip: X=1,Y=0,Z=0,
Press OK

The result

I T A O I o A I
B g

o

-
Gt O T .5 0 A R N

Geometry Mesh Options X [ Entity Selection - Select Curves to Mesh
Mode and Element Options

e . — ®@add  ORemove (O Exdude
e [ ] popery ol [fgel  Ju[r ]

ar

Group

+ 4+ +
B

I

Generate

= ffeet to Reference Poin
Nod Offset to Refe Paint
(®) Elements and Nodes

https://sdcverifier.com
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View Style Functions

Press on

Property Colors

=> Color With and select

|
i

—

File Home Geometry

Prepare Geometry... . Bodies...

Mesh Cantral ¥ B Mesh on Mesh

Geometry ¥
Geometry Body

I @ Views (1)
4 EH Model
& Groups (D)
*" Components (0)
I ). Coordinate System (2)
4 £, Materials (1)
&y 1.5teel 5240
4 T Properties (3)
0 1.Box250x10
I 2.-beam200
O 3.Tube150x6
4> FEM Loads (0)
/2 Constraints (0)
I Cx Coefficients
I B Recognition
4 [ Jobs (1)
1ok 1
I % Tools
Standards (0)
I Post-Processing
[£] Optimizations (0)
[ Reports (0)

. HexMesh Bodies...

Recognitions  Tools  Standards  Help

M Between.. | [ Editing > /g Etrude~ | @ Entityv g Rotate v
W Region.. | Bl Remeshv @ Revalve~ | B Radialv [l Reflect v
é Connect ¥ Iil Edge/Skin Elements v .':', Sweep ¥ E Scalev

MNon-Geometry i

Wireframe

Hidden

Solid

Fill

Filled Edges

Feature Line

Curve Connectivity
Shading
Transparency

Mesh Size/Locations
Shrink

Offsets

Qrientation
Thickness/Cross Section

“ Workplane
Clipping Plane

Options

V E

3 Projecty B Reflect v
®, Move By~ #, Alignv
a Rotate By~  ®eScalev

N
DL T

RIFIER

& Edit ™
B Update Elements v
L4 Otherv

B Nodes...
B4 Elements...
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Edit the Properties Colors

To edit the Colors, in Model Tree go to
Properties => 1..Box250x10 and with
a right click, select Edit

Press on _|

In Color Palette menu, select Green
#128
Press OK

For 2..1-beam200

Property, execute steps
1-4 from the current

Press OK

slide. The selected color

SDC

VERIFIE

™M

Note: any color of the choice may be used, when editing the Properties Colors.

File Home Geometry Settings  Recognitions  Tools  Standards  Help
. Prepare Geometry... . Bodies... - Between... E Editing v fb Extrude v ’ Entity v i‘ Rotate v k') Project v 'e Reflect v '/ Edit v Eg Nodes...
[l Mesh Contral v B Mesh on Mesh... ] Regicn... B Remesh v @ Revolve v | Bl Radial v I!I Reflect™ | M Move By v ﬁ. Align v m— Update Elements v | Hg Elements...
Geometry v . HexMesh Bodies.. | & Connect™ | Il Edge/Skin Elements v i Sweep ™ B Scalev a Rotate Byv ®sScalev 24 Otherw
Geometry Body Mon-Geometry Action Copy Modify Delete
B e ove ][ P @A EHERICF - s B o B B & cowo
& Groups (0)
" Components (0) The reSU l.t
I ). Coordinate System (3) PR
4 & Materials (1)
oy 1.5teel 5240

4 T Properties (3)

1.BoyaEm.in

I z2.0-bs

O 3.TuH =

> FEM Loa
/2 Constraii

I Cx Coefficie

Copy
I B8 Recognition

4 [ Jobs (1) » :e’"”
is Red #192 B
=Standards(0)

Color Palette

*

Color

(O] [ Y Y
(] [ (e e
5 | [
1 o o o [
[ ] [ () o [
I o o o |
I o |
I o |
I o |
I o o o [
N o |
I o
N I
I o

Edit Current Color Current Color {10
Red ¢ > EI Filled Areas Lines
Green < >
Blue ¢ > EI

Define Property - BEAM Element Type

X

E
-]l

1 0% 250510 | material [ 1..5tesl 5240
on[ M e[ ] [
Froperty Values Stress Recovery (2 to 4 Blank=5quare)

[ Tapered Beam (Off=Blank)

End B
Area,

)

Warping Constant ,
Perimeter

¥ Neutral Axis DFFset - -

Z Neutral Axis Oﬁ'set _ -

Monstructural Mass Property Values

Nonstructural Mass/Length 0,
O o |
emsomse[o o |

coins (25
2o ]
N

sfom o

EndE 1 o,
2 [0,
3|0,
4o,

-0,125
-0,125
0,125

el=l=le] [e
B
©: ™~

@
g
"

Shape End B...
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View Style Additional Functions SDC z

Press on and learn some of the
View Style functions Filled Edges Transparency Wireframe

@ Wireframe

Hidden

Solid

Fill

Filled Edges

Feature Line

Curve Connectivity
Shading
Transparency

Mesh SizefLocaticns
Shrink

Offsets

Orientation
Thickness/Cross Section
Color With

®
®
v
2
®
88
0

Woarkplane
Clipping Plane

Options

https://sdcverifier.com
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Mesh the Plates SDC Iz

VERIFIER

File Home  Geometry Settings  Recogmtions  Tools  Siandards  Help
In Mesh tab, go to Geometry and select |®prpsre Geonpm—dlav WLomimcr.. | I, Editing v /g Extrudev | @Entityv @ Rotste™ | ¥3Projecty G Reflectv BoEditv B Nodes...
B Wesh Contral Paint.. | FRemesh~ [@]Revolve™ | B Radial~ [illReflect~ | M. Move By~ #, Alignv  Hj Update Elements | [ Elements...

Surface e -Geometr_\,r b Curve.. ctv | @I Edge/Skin Elements™ T Sweep™ | ] Scalev a Rotate By~ ®sScale™ 54 Other v
Geometry Surface... etry Action Copy Maodify Delate
. o o HexM
With the left clicks of the mouse, e Gererae ’”‘*J on 2 surts

HexMesh From Elements...

select the plates of the surface Soli.. Oe=| (5] ) [P [0 (U] ) B[] 2] [F] ~ B[l & crowo

Solids From Surfaces...

Press to check if all necessary Solics From Elements,
Plates have been selected

0000

Press OK Highlighted Plates

|87 Entity Selection - Select Surfaces to Mesh

@®add  (CRemove  (C)Exdude
ID[:“ |Em| |by|1 |Prev1'ous|| Delete || OK |

Group = | More || Method ~ | | Cancel |

" < il https://sdcverifier.com
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Alternative Method of Creating New Property

SDCM

000

42

Click on | #|to create new Property

Title: 10mm plate
Press OK

Thickness, Tavg or T1: 0.01;
Press OK

The result

Automesh Surfaces =
Mode and Element Options
Mode ID | 503 CSys | 0..Global Rectangular v|
EemID |453 Property | V]
Mesher Mode Options
() Tri (® Quad
Midside Modes
[+] Auto []Max Quads O
Subdivision
Fast Tri Mapped Meshing Options
Maore Options...
3D Tri (® 0On (I Off
Bodyfon Mesh QK ‘ | Cancel |
Define Property - PLATE Element Type X
i Title | Material | 1..Stesl 5240 ~|
Automesh Surfaces =
Cal L El Type...
Color [ e em/Property Type o and Hement Opsons
Property Values daitional Options Node ID S | 0..Global Rectangular v‘
Thicknesses, Tavg or T1 m 3 Bend Stiffness, 121/T**3 B Property | 4. 10mm plate v| li‘
- Mesh Mod ti
rkor (3, Y T T o1 = e ==
blank or T3 Bending | 0..Plate Material | Anuto ] [ vidside Nodes
Transverse Shear | 0..Plate Material w Subdivision
blank or T4 - | | East Tri Mapped Meshing Options
Monstructural mass/area — ®on Oos ‘ More Options... |
Bodyjfon Mesh ‘ 0K | | Cancel |

Stress Recovery { Default=T/2 )

[]Top Fiber o,

[IBottom Fiber 0,

https://sdcverifier.com
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Update the Model SDC Iz

VERIFIE

LN Geometry Mesh  Setings  Recognitions Toolz  Standards  Help

1 rm @ ’ [ Results Manager | i@ Governing Loads Lf:] [e] SDC API Console
ws [& Export Results i1, Peak Finder ¢ 4% Run Script
—0 In Home tab, press Update Model Updste Model  View  Analyze™  Report Loyt ooy, | OpmEmion oDl
Main Result —Post—Pmcessing Automation
-t oo O PANEEED Fr & |Eo 8 BE cowo-
_a Select Continue with existing results Boows® o
3 I 1 Coordinate § m (3)
Opt]on 4 & Miil:eriiilstﬁ)ySIje
& 1.5teel 5240
4 T Properties (3)
% 1.Box250x10
2.1-beam200
Press OK O 3.Tube150x6
&> FEM Loads (0)
/2 Constraints (0)
BL Cx Coefficients
I Recognition
I @ Views (1) “ Ef’é":ﬂ”ﬁ
« B Model % Tools
=) B standards (0)
"g" Gmups (0 I P:Jasl—Pmcessing
" Components (D) [Z] Optimizations (0)
I L, Coordinate System (3) 3 Reports (0)
I & Materials (1)
4 T Properties (4)
0 1.Box250x10
T 2.1-beam200 Update Model
% jI; bf””lxie SDC Verifier will update model data from SDC Verifier 2023 R2.
H 4..10mm pla E

If mesh was changed in your model it is recommended to clear results.

\ (") Clear calculated results

The Property haS been added () Remove links to Qutput Sets and clear (import results manually or reanalyze is required)

(@) Continue with existing results (e.g. new loads / constraints were added)

“ | ok || Cancel |

The Update Model command is
used to update parameters

which are referenced by
existing results.

https://sdcverifier.com
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Create Property for Side Plates

Home

SDC

VERIFIE

™

Geometry Recognitions ~ Toolz  Standards  Help

Prepare Geometry... .Bodies... lBetween... EEditingV f"ExtrudeV !Entit}.rv i‘RotateV l;‘) Project v~ 'E Reflect ~ '/EditV EHNDdes
In Mesh tab’ go to the Model Tree => Mesh Cantral ¥ 8 Mesh on Mesh.. | HERegion.. | B Remeshv @Remlvev B Radialv [iflReflect~ % Move By~ #.Alignv  Hj Update Elementsv | 3 Elements...
° eom e exhMesh Bodies.., é onnect i in Elements v weep E cale™ e v B8 cale v '21 er v
Model and SeleCt Propertles G G::rrrymw &= MBO:,.B d ND:.Geomc:w I8 Edge/Skin El m:n S Sweep Scal . B Rotate By~ B ll'u'lodi-fy Oth -
I @ Views (1) mvmvm.lﬂ....@.h E ..H li‘&gmupgv
L« B Model
. N & Groups (0}
—a Execute right click and select Add " Components (0
I ). Coordinate System (3)
nl G:E,Materlals (1
Pro
gg’f 2 e
. Renumbeé
Title: 6mm plate o I Remove Multiple
gzﬂ:s: &  Set Material
I Cx Ccl::efﬁ M Plats Thickness
. I Bl Recognit| 5" Colored Plo
Thicknesses, Tavg or T1: 0.006 4 B dobs () | o
I B 1.Job| 5  Add/Edit Shapes Mapping
I ¥ Tools Remove Shapes Mapping
I !;La;f’::: Map Shapes as Symmetric
—e Press OK and close the window (e Optimizrions O

Define Property - PLATE Element Type

o5 | Ttle[ 6mm plate

golor_l Layer | 1

>

E
vl

| material | 1..5teel 5240

| ElemProperty Type...

Property Values
Thicknesses, Tavg or T1

The alternative method of

creating Properties from slide
39 may also be incorporated.

44

[ Top Fiber

[ Bottom Fiber

blank or T2

blank or T3
blank or T4

Monstructural mass/area

Stress Recovery ( Default=T/2)

Q,

a,

o

|
nal Options

s e, 2777
TShear/Mem Thickness, tsft

Bending | 0. Plate Material

Transverse Shear | 0..Plate Material

Memb-Bend Coupling | 0..Mone - Ignore

https://sdcverifier.com
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Mesh the Side Plates

45

File Home  Geometry Settings  Recogmitions
In Mesh tab, go to Geometry and select e —
Mesh Control Il
Surface... SGeomety~ |

Geometry

ctV
etry

SDC

VERIFIE

™M

Tool=  Standards  Help

I Editing ~ f@ Extrude~ | @Entity~ @ Rotate~ | ¥3Projecty B Reflect>  # Editv Hi Nodes. .
i Remesh ~ (@ Revolve | By Radial~ [iflReflect~  ®Move By~ B, Align~  H§ Update Elements™ | [ Elements...
Iil Edge/Skin Elements + .'F.'. Sweep v E Scalew aRotate By~ '..' Scale v ;:-EOtherV

Action Copy Maodify Delete

Curve...
Surface...
C HexMes Generate mesh on a surfa

With the left clicks of the mouse,

HexMesh From Elements...

Solid...

select all plates of the side surface.
Press OK

Solids From Surfaces...

Solids From Elements...

Select Property: 5..6mm plate

In Mesher section, Quad is ON.
Press OK

The result

Automesh Surfaces

Mode and Element Options

aEEEREEREIEEE B @ & Gowpo~

ModeID | 1424 CSys | 0..Global Rectangul

ElemID | 1201 Property | 2%

[T Entity Selection - Select Surfaces to Mesh ? e

(C)Remove (O Exdude

| I =|

| by[ 1

|Prev1'ous || Delete || OK |

Mesher Options
O i (®) Quad n
<] Auto [ ] Max Quads Midside Modes
Subdivision
Fast Tri Mapped Meshing Options
3D Tri @on Ooff

Bodyfon Mesh

Maore Method ~

https://sdcverifier.com
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Add Stiffeners; create another Property SDC Iz

VERIFIER

File Home Geo ¥ Settings  Recognitions Tools Standards  Help
In MeSh tab, gO to the MOdel Tree => A8 Prepare Geometry.. | @ Bodies.. B Between.. | B Editing v g Extrude~ | @Entity~ @ Rotate™ | ¥3Projecty @ Reflectv B Editv B odes...
: B Mesh Control v B Mesh on Mesh.. | HRegion.. | Hl Remesh™~ [@ERevalve~ | B Radialv [iflReflect~ % Move By~ #.algnv B Update Elements™ [ Elements...
MOdel and Se leCt Proper"tlI es .Geometr)uIv .HexMesh Bodies.. | & Connect™ | IB Edge/Skin Elements~ i Sweep~ | B Scale™ aRDta‘le By~ ®sScalev 24 Otherv
Geometry Body Non-Geometry Action Copy Modify Delete
Lo v E » I E 6 NG Er & B0 8 5K oo
. . 18 Groups (0)
Execute right click and select Add Morowp @
I A, Coordinate System (3)
I 5% Materials (1)
ol Properties|
0to 2
2.1-bea| 7] Aum
Press on Elem/Property Type... O3Tune o o
H 4.10mn = mave Wutiple
H 5.6mm & Set Material
iEEM I.oads M Plate Thickness
In Line Elements section, select Beam | B 21 Coered Pt
4 @ Jobs (1) 2L Add/Edit Shapes Mapping
and press OK I é 1.Job 1 Remove Shapes Mapping
Element / Property Type X ’ Iools. s (0) I Map Shapes as Symmetric
. [JParabolic Elements v r}‘;::;;‘::':?m
Line Elements ] Reports (0)
(O Rod (O Curved Beam
O Tube (O Spring/Damper
(O curved Tube (O DOF Spring Define Property - PLATE Element Type X

OBar O Gap
n gaezm ey |3 | Titee| | Material | 1..5teel 5240 v]
Linl
Plane Elements Color _I Layer [ 1 Elem/Property Type...

() shear Panel () Laminate - .
Property Values Additional Options
(C) Membrane (") Plane Strain ey e

(O Bending Only O Axisymmetric Shel Thicknesses, Tavg or T1 Bend Stiffness, 121 3 [ ]
. s S S R R e
Volume Elements e -_ Bending | 0. .Plate Material
() Axisymmetric () Salid Laminate

O soid (O solid Coheswve blark or T4 Transverse Shear | 0..Plate Material
Other Elements MNonstructural mass/ares Memb-Bend Coupling | 0..Mone - Ignore

() Mass (O rigid

() Mass Matrix () General Matrix

(O Spring/Damper to Ground () Slide Line Stress Recovery { Default=T/2)

(ODpoFSpring to Ground (O WeldFastener | tead.. || save.. | [ ok ]

(O Mastran General Matrix D Top Fiber 0,

e [ ﬂ Dlestomrber 0, | copy... [ ol |
46 [ Fomiaton. | | conce https://sdcverifier.com
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Add Stiffeners; create another Property (Continuation) SDC

VERIFIER

[ Cross Section Definition [m] > Define Property - BEAM Element Type X

In Defi P t PLATE El t Vi - teel 6340 D [6 | il | Material [ 1..5teel 5240 v
7’] ef’ne roper y = Sh emen Rectangular Bar L 2 S:::e 6 . _I o ’1—| ,W‘
ype menu, press on Shape... s 0.1

MOMENTS OF INERTIA 0.1
Izz = LE8 "

r Height Property Values Stress Recovery (2 to 4 Blank=Square)
& L Width 0.008 [ tapered Beam Write Zeros at End B (Off=Blank) ¥ 7
e EndA 1
2|0, 0

Iyy = L4E-6 a.89
Izy =0

In Shape section, select Rectangular PROVCIPAL INGRTIAS 0.08 wes, A0, ]
Bar m::lllzl:l:.l;gﬁﬁ 8. 87 Moment of Inertia, I1or Izz

Q

Q

Folar, Ip = 1.45E-6 Inax y 0
5

Q

Q

- 3|0, 0,

o

Angle, Alpha = 130, — —0-86 12 or Iyy

RADIUS OF GYRATION

s

o

I12 or Izy | O,

= i}
H eight: 0 . 1 2 ; C%;‘EE%%%%’; ORIGIN a. 04 : Stress Recovery Torsional Constant, 1 8 EndB1 | 0, o,
Width: 0.008 B o) o ] e raals— < o
L] L] . 8 o o
o 0 0

i1

STRESS RECOVERY LOCATIONS .62 &s o Z Shear Area 0, 3
P ress OK V=0 -1 Warping Constant

2:: - 3'01 1 ]2 [Jreference Point <= Perimeter | O, 0,

3H=0.01 a.81 ¥ Neutral Axis Offset | 0, 0,

Title: Bar 120x8 o e ereen @ 2Neual A OFcet 0, o,
V=0.12 | Change Shape El Oup

[] compute Shear Center Offset O Left (@) Right

Press on [l and select the color 24 e Opern o O
Section Evaluation _ i ~ 5 - -

Yellow. Press OK EI EI Paoisson Ratio, nu 0,3 m Z s Offset _ _ ‘ oK ‘ ‘ Cancel

Close the window Define Property - BEAM Element Type o 9

os Titke | Bar 12048 Material
Color Palette ‘ Color m D Layer | 1 Elem/Property Type...

o

, o,

Monstructural Mass Property Values

? X
Color Property Values Stress Recovery (2 to 4 Blank=5quare)
EEEEENEEENEEERENEECOOEOOOO [raperedgeam o Y z
IEREE NENRENENEOEEOOOEO o mont[o0e  |[oos |
INRER RRENNENEEEOEEOOOEO vt ot ot [ 8 2o
a3

EENEE EEEENENEE0NE00000 -1
IERER NRENENFEO0EEOOUOO0OOO woty[o. | o ’ ’
BEO0O0BEEOO0EBEOODODODULUODO TorsonalConstant, 3 [ 1 0 Ende1 o, ’
IERER NERNRNENEEEE OOOOOOOUOO ¥ shesr e = - =
Pattern / Transparency Line Style Z Shear Area |8, L. E
I I N e e .

Perimeter | 0,256 0,
NN N e e = e |
Edit Current Color Current Color { 10) 7 Neutral Axis DFFset Shape End B...
st < i III Filed Areas i Nonstruch.lralMassPruperty\l'aluEs
Green « > “ Monstructural Massﬂ.ength | Save.. ‘ Copy... |
Bue < > ¥ s DFfser_ .

47 N zmssofietn, | | https://sdcverifier.com



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

Mesh Stiffeners SDC Iz

VERIFIER

File Home Geometry Recognitions  Toolz  Standards  Help

In Mesh tab, go to Geometry and select T —
Curve... [ s Control v

I8 Geometry v

@ codies.. B Between... | B Editing v /@ Extrude~ | @Entity~ @ Rotate™ | ¥3Projecty & Reflect~  ® Editv HH Nodes...
B Mesh on Mesh.. | B Region.. | [ Remesh~ @ Revolve™~ | By Radialv [[flReflect~ M. MoveBy~ . Alignv B Update Elements~ | [ Elements...
P HexMesh Bodies.. | € Connect™ | 1Bl Edge/Skin Elements™ S5 Sweep™ | ] Scale™ P Rotate By ®rScalev  Zf Otherv

Point... MNon-Geometry Action Copy Modify Delste
With the left clicks of the mouse, w o ErDHEEEEFE~ s EO 8@ coro|

Se lect the para l lel li n eS . P ress OK HexMech Solids. Generate mesh along curves using mesh sizes

HexMesh From Elements...

Solid...

Property: 6..Bar120x8 Soids From Surfces.
P ress O K Solids From Elements...

EH 4.10mm plate
EH 5.6mm plate

Vector Locate: Tip: X=0,Y=1,Z=0 PY- el
/2 Constraints (0)
Press OK I Cx Coefficients

I B8 Recognition
4 [ Jobs (1)

B 1.Job 1
[ 5 Tools

Highlighted selected lines

Geometry Mesh Options

Mode and Element Options
Mode ID | 1733 CSys | 0..Global Rectangular v| [ Merge Modes

oni> [595 | s 8B

Generate
() Nodes ference Point

(® Elements and Nodes
The Y-direction will be Global Y
Vector Locate - Define Element Orientation Vector ? . y i i i e sk
@add  ORemove  (OExdude
Base ¥ |0, | r]o, | 2o, | pl | B | by[1
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Mesh Stiffeners (Continuation)

Home  Geometry

Recogniions  Tools  Standards  Help

SDC

VERIFIER

™M

| The X-direction will be Global X |

Vector Locate - Define Element Orientation Vector

Base X

? X

BB Entity Selection - Select Curves to Mes

. .
Execute preV]ous Command Wlth the Prepare Geometry... 'Bodies.‘. .Between... EEditl'ngV 7' Extrude v ’ Entity v i‘ Rotate v J;'! Project v e Reflect v '/Editv EHNDdES
. . . . Mesh Control ¥ B Mesh on Mesh.. B Region... [l Remesh ~ EiRevolve™ | ByRadialv [iflReflecty | #.MoveByv @, Alignv  Hj Update Elements v | g Elements...
rlght CIICk On the graphlcal ]nterface Geometry v 'HexMesh Bodies.. | & Connect™ | Il Edge/Skin Elements v f.'SweepV B Scale v aRotate By BiScalev L4 Otherv
Geometry Body Non-Geometry Action Copy Modify Delete
. . - Bvoa oo IEFAEEEECFE - 5 B o @ H X oo
With the left clicks of the mouse, & Groups
. #* Components (0)
select the parallel lines. Press OK ! 4 CoordinateSysem 0
4 T Properties (6)
[ 1.Baxz30x10
T 2.1-beam200
: 6 oo Bar 1 ZOXB QO 3.Tube150x6
Propert
P OK EH 4.10mm plate
EH 5.6mm plate oK
ress B 6.Bar 12048 Cancel
g;ﬁ?ﬁ:::;(?g] [E Previous Command..
.
Vector Locate: Tip: X=1,Y=0,Z=0 > £ Gl B Woiplane..
’ bl bl I B Recognition E}  Show Toolti
4 [ Jobs (1) ow Tooltips
P ress OK ;( B 1.Jeb1 H  Layers/Groups in Tooltips
I Tools )
Standards (0) % Smart Snap
I Post-Processing E'r- Snap to Screen
ﬁ]g:l:uﬂ:a(grm o #t Snapto Grid
P -+ Snap to Point
¥ Snapto Node
Iy Pick Nogmal
- Hy Pick Query
Geometry Mesh Options ped &% PickFront
Mode and Element Options Bl Pick Any Inside
Mode ID | 1799 CSys | 0..Global Rectangular v| [ Merge MNodes % Pick All Inside
BemD | 1453 | Property [ 6..6ar 12048 v @ e E
Rotate View... 3
Generate
Equations...
() Nodes rence Point oK B Visibility...
(®) Elements and Nodes EF PostData..

BN ©.s Orenove Ok

T ~| (s @ (@ (@) 5 OB~ |
e X |1, | ¥|o, | [0, Yo — 0 r— o] Lo | [ %
G RS | | [retni~ | [ o .
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Replace some Properties

In Mesh tab, go to Modify => Update
Elements and select Property ID...

Press on Methods and select Property

With the left clicks of the mouse,
select the Stiffener Property in Yellow.
Press OK

000

SDC

VERIFIER

™M

mi Entity Selection - Select Element(s) to Update Propgsaed By Property ) 7 =

@®add ORemove  (OExdude m . . . m
IDE | | tol | b"'| 1 | Previous | Delete | | |
Group | Mare | | Method | P ﬂ

Home  Geometry Recognitions  Tools  Standards  Help
'. Prepare Geometry... . Bodies... . Between... E Editing ¥ f' Extrude v ’ Entity v i‘ Rotate v E’ Project v 'E Reflect v ’/ Edit v EH Neodes...
[ Mesh Cantral v B Mesh on Mesh... 2] Regicn... [ Remesh v @ Revolve ™ | B Radial v I!I Reflect™ | M4 Maove By v ﬁ. Alignv EE Update Elementsv | g Elements...
.Geometr_v v . HexMesh Bodies.. | *€ Connect™ | @I Ed ge/Skin Elements v = Sweep v B Scalev a Rotate By v P Scalev L8 Otherv
Geometry Body MNon-Geometry Action Copy Modify Delete
e (1 @ven [«] [ [ [@ [A] B EH][a][0] F] = & Type..
& Groups (0) Formulation...
€4 Components (0)
I X, Coordinate System (3)
I & Materials (1) Material ID...
4 T Properties (6)
[ 1.Box250x10 Line Element Orientation...
I 2.1-beam200 )
O 2.Tube150x6 Line Element Offset...
EH 4.10mm plate Line Element Reverse Direction...
HH 5..6mm plate
| Beam/Bar Releases...
i‘EEM Loads (?(:] Beam Warping...
b Cx Cosfficients | Orient Plate Normal/First Edge...
[ Recognition ID - Free Edge . ) .
4 [ Jobs (1) Material Orientation...
[ 1.Job 1 ID - Free F . -
; XE‘* ° = Adjust Plate Thicknesses/Offset...
ID - Loaded
Standards (0) - Midsurface Thicknesses and Offset...
I &2 Post-Processing Color
[£] Optimizations (0) Solid Material CSys...
[ Reports (0) Layer
Material Linear/Parabolic Crder...
Property n Midside Nodes...
L .
= Rigid DoF..
Global Ply
Ply Material
Type
Shape
using Node .
using Orientation Node i Entity Selection - Select Element(s) to Update Property 7 4
All Nodes
= Add Remove Exdude -
S @ad O © st @ (@) @
nfeir.. o[EE EE
onpant i
Grauy
on Curve ® | More | | Method | | Cancel |
on Surface

All Modes on Solid
on Points of Solid...
on Curves of Solid...
on Surfaces of Solid...

in Solid
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0060

51

In Select Property for Update menu,
select 2../-beam200

Press OK

Execute left double click on the model
to refresh it

B Select Property for Update O

Entity ID

2..I-beam200

1..Box250x10
2..I-beam200 4
3. Tube 150G
6..Bar 120x8
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Add the Offset

SDC W

VERIFIER

52

In Mesh tab, go to Modify => Update
Elements and select Line Element
Offset...

Press on Method and select on Curve

D

|D - Free Edge

ID - Free Face

ID - Loaded

Color

Layer

Material

Property

Layup

Global Ply

Ply Material

Type

Shape

using Mode

using Qrientation Node
All Nodes

in Region...

on Point

on Curve

on Surface

All Nodes on Solid
on Points of Solid...
on Curves of Solid...
on Surfaces of Solid...
in Solid

File Home Geometry QUG Setfings Recognitions

L] Prepare Geometry... . Bodies... H Between...
8l Mesh Contral v B Mesh on Mesh... ot Region...

'HexMesh Bodies.. | *€ Connect™
Geometry Body Men-Geometry

Tools Standards Help

E Editing f" Extrude v ! Entity v i‘ Rotate v J;IQ Project ™

Il Remesh v

& Reflect~  # Editv
[E|Revalve v | By Radial v [llReflect~ | ®Move By~ #.Align~ B Update Elements~ | [ Elements...

53 Nodes...

1Bl Edge/Skin Elements™ S Sweepy | [l Scale™ B Rotate By BoScale~
Action Copy Modify

I @ Views (1)
4 [ Model
& Groups (0)
i Components (0)
I}, Coordinate System (3)
I & Materials (1)
4 T Properties (6)
0 1.Box250x10
T 2.1-beam200
O 3.Tube150x6
FH 4.10mm plate
HH 5.6mm plate
B 6.Bar 120x8
42 FEM Loads (0)
/2 Constraints (0)
I Cx Coefficients
I B Recognition
4 [ Jobs (1)
I B 1Job1
I % Tools
Standards (0)
I Post-Processing
[Z] Optimizations (0)
[lil Reports ()

@ven [ [ [ [4] # @] [a][©] F ~ & B EE cow

Type..
Farmulaticn...

Property ID...
Material ID...

Line Element Orientation,

Line Element Offzet..

Line Element Reverse Di
BEeam/Bar Releases..

Beam Warping...

Orient Plate Normal/First Edge...
Material Orientation...

Adjust Plate Thicknesses/Cffset...
Midsurface Thicknesses and Offset...

Solid Material CSys...

Linear/Parabolic Order...

Midside Nodes...

Rigid Dof..

==

|87 Entity Selection - Select Element(s) to Update Offsets { On Curves )

®add  (JRemove () Exclude
D | ] | ot ]
Errc:up R

| seectl @ @) @ R/ | ek |
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SDC

)

ion

Inuat

Add the Offset (Cont

Update Line Element Offsets

Offset Method

With the left clicks of the mouse,

select all the curves.

"~
£
‘8
o
b=l
c
5
=]
<

() Vector Offset

(®) Around Vector

Radial Offset

Along Vector

O Move To Reference Point

Press to check if all necessary

Curves have been selected. Press OK

Select Around Vector;,

Along Vector: 0.1

rcate - Enter |

Press OK

Methods ~

e

0..Global Rectangular

CSys

Z= -1

+ 115
+ 110
+ 109

e (O)Exdude

i Entity Selection - Select Element(s) to Update Offsets ( On Curves)

@ add () Remow
Highlighted Curves

sdcverifier.com

https:

8

’

=0

Y

’

=0

X
Press OK and double click to update

Vector Locate: Tip:
the model

4 mmmmatante
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Measuring Distance Functionality §DC M

RIFIER

s Recogniions  Tools Standards  Help
Press on and Select Distance A8 Prepare Geametry... | [ Badies... B Between.. | B Editing v /g Extrude~ @ Entity~ @ Rotate™ | &3 Project v £ Reflect~  ® Editv Hd Nodes.
[l Mesh Control v B Mesh on Mesh... B Region... il Remesh v [B) Revolve~  BxRadiasl [flReflect~ | B MoveBy~  #.Align~  Hj Update Elements~ | F Elements.
Between Nodes oo @ HexMesh Bodies., | & Connect~ | 8| Edge/Skin Elements~  aSweep~ | B Scale™ BRatate By~ PeScalev L Otherv B8 Mesh...
Body Men-Geometry Action Copy Modify Delete

. . L © Views () ovidm- i PP MK s ERP F - s [En @ @S e
With the left click of the mouse, select e e © mm | Disance.

#i* Components (0)

the node and drag the Vector to the " . Coordinate System )

I & Materials (1)

|E Distance Between Nodes...
Distance Between Geomet

een two nodes including deformations

4 T Properties (6) Angle...
second one 0 senzsonto o
T 2.1 beam200 Angle Between Nodes...

O 3.Tubel150x6

Curve Length...
FH 4.10mm plate

PreSS OK FH 5.6mm plate
N 6.Bar 120x8
> FEM Loads (0)
/£ Constraints (0)
I Cx Coefficients
I B Recognition
: 4 [& Jobs (1)
Close the window B 1ob 1
I ¢ Tools
Standards (0)
[ Post-Processing
[Z] Optimizations (0)
[ Reports (0)

Measure Distance Between Modes
Modes Measure In
From Coord Sys | 0..Global Rectangular v|
o Deform W

Output Set | MR

~“| List Undeformed Cukput Yeckor w

From To CSys daxl [= 4] d¥3 Distance Elongation Pct Elong Ingle Deformed By
lc4l 131 a 3. 3. a. 4242641 Undeformed

X

- [ gl sets..|
sy s

Deform With oy

Output et |

The result
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Check the Model for Coincident Nodes

55

Press on|.i~| and select Coincident
Nodes...

With the combination of CTRL and left
click, select all nodes.
Press OK

Tolerance: 0,00177 and press OK

[ Entity Selection - Select Mode(s) to Check
@add  (ORemove  (O)Exdude

- —

Eroup w

+ 1604;1664;1 A
+ 1668;1687;1
+ 168%;1701;1
+ 1705;1717;1

File Home  Geometry Seftings

SDC

VERIFIER

Recognitions 0l Standards  Help

™M

A8 Prepare Geometry... | i Bodies... M Eetween.. | [ Editing ™ @ Extrude™~ | @Entityv @ Rotate™ | ¥3Project™ & Reflect~ #Editv HH Nodes. .
B Mesh Control v B Mesh on Mesh.. | HRegion.. | Bl Remesh v [E Revolve™ | B Radialv [iflReflect~ | M MoveBy~ B Alignv  Hj Update Elements~ | FJ Elements...
Geometry v . HexMesh Bodies... é Connect v Iil Edge/Skin Elements v f.‘ Sweep ™ E Scalew a Rotate By~ ',-' Scalev %.T‘ Otherv B8 Mesh...

Geometry Body MNaon-Geometry Action Copy Maodify Delete
| @ Views wmw@mﬂﬂﬂﬂmﬂ@mlhHm-n@amwﬂt
. Grou ps (0) Coincident Points...
' Components (0) Coincident Curves...
I 1, Coordinate System (3)

I & Materials (1)
4 T Properties (6)
[ 1.Box250x10
T 2.1-beam200
O 3.Tube150x6
FH 4.10mm plate
EH 5.6mm plate
W 6.Bar 120x8
<2 FEM Loads (0)
£ Constraints (0)
I Cx Coefficients
I B8 Recognition
4 & Jobs (1)
v 1.Job 1
[ x Tools
Standards (0)
I Post-Processing
[Z] Optimizations (0)
[ Reports (0)

Coincident Nodes...
Coincident Elements...

Sumn Forces...

Check/Merge Coincident

Tolerance

Options
[ safe Merge
Max Midside Angle Distortion

Action |Merge

.

2

[Imake Groups

KeepID | Automatic

v | [ pelete Midside Nodes in Linear / Parabolic Transitions

| |Merge Across Connections

Maove To | Current Location

2

D Merge Across Output CSys.

-1..Use Nodal Qutput System

Set Dutput Csys To

1405 Mode(s} Selected...

| Preview
From To C5ys Distance Elongation Pct Elong Angle Deformed By
ledl lg1l a 3 2. a 4.242€41 Undeformed
Wl Check Coincident Nodes

(W0 Mode(s) Merged——— |

There are no coincident nodes.
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Meshing Toolbox Functionality SDC Iz

VERIFIER

On the Toolbar, press on Meshing Toolbox helps to control and adjust the Mesh.

Click on Mesh Sizing to expand its
functionality

o i3 ] [P M A #H B F - 5 o @ L coro - S
Meshing Toolbox 3 x

o . . . - %O R 8-% e

S]Z]ng Optlon: S,ze Curve(S); Feature Suppression

Feature Removal

Operation: Increase;
Number of elements: 1 ”ipmcm

ed / Boundary Surfaces

Press on | ™| and select curves to re- 8 seecunet
. Sizing Opticn Match Curve(s)
mesh them, by adding extra elements - © ot Nosets

@ Increase

— || | D Decrease

Operation @ Set Mumber

@ Set Size

@ Set Spacing Options
MNumber of Elements 11
Multiply By Factor O

Manual Update

Spacing

al

Length Based Sizing

Propagate Mesh Sizing
Merge Remeshed Modes

OrEEeO
2

Show Free Edges

Mesh Surface
Mesh Locate
Surface Mesh Quality

= From To CSys Distance Zlongation Rngle Deformed By
1841 181 o ER ER 0. 4.242€41 Unde formed

&
k=l Check Coincident Nodes
. il 1405 Node(s) Selected...
Mesh Sizing 0 Mode(s) Merged.

Tool for dynamically setting mesh sizing on curves Saving Database..,
= Saving Database...
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