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Content SDC M
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This step-by-step tutorial demonstrates the interface of SDC Verifier Optimization
Jacket Model members are Optimized based on AISC 360-10 results;

Shape Library Overview;

Optimization Rules Overview;

Results Comparison;

Automatic Beam Cross Section Change.
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Open the starter model SDC M

VERIFIER

—0 Open in ANSYS Workbench the following file Optimization_tool.wbpz

_9

Double Click on 2 |H Mode v | orin context menu click Edit

m Optimization tool - Workbench
File View Tools Units Extensions Jobs Help

HRRBe
Q|S|@|&] /TF rrojec

@limport... | < Reconnect (7] Refresh Project # Update Project | B ACT Start Page

- 8 Project Schematic

Analysis Systems

B Code Checking and Reporting

& SDCVerifier hdl S A hd

Component Systems 1

@ Custom Systems 2 & EngneeringData v =2/ B mocel )

Design Exploration 3 Geometry v . / 3 B Recognition 7 .

B ACT 4 @ Model 2l 4@ Load Combinations 7
5 @ setp v . 5| H standards 7 4
6 % Solution v 4 6 [ Reports 7 .
7 @ Resits v 4 SDC Verifier

AllLoads
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Project Description SDC M
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SDC Verifier 2021 R1.1 - DANextcloud\software\Tutorials\SDC Verifier Tutorials 2021\5DC Verifier Tutorials For Ansys 202 1\Optimization\Optimization tool_files\dpSDCvf\... — O et

File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help

D& S Z+%p- BERHH BO ML A 5wl k(F1
- Views (1)
- Model
E-k Jobs (1)
| Bk 1.Static Structural
i -4 Individual Loads (6)
-+ Load Sets (4)
G-+ Load Groups (1)
FE Fatigue Groups (0)
E Tables (0)
5 @4 Plots (1)
@K Tools
-8 Standards (1)
* = 1.Eurocode3 Members (EN1993-1-1, 2005)

Ansys analysis in this file is already
solved. This SDC Verifier project has

predefined loading combinations,
recognition of beam members, and
AISC 360-10 Members check.

Messages ~
11:17:19 Floating License was successfully obtained

11:17:22 Read Model

11:17:22 MNodes were read: 11265

11:17:22 Materials were read: 1

11:17:23 Propesties were read: 11

11:17:24 Blements were read: 5727

11:17:24 Constraints were read: 1

11:17:24 FEM Loads were read: 6 b

Nodes: 11265 | Elements: 5727 | SYS.mechdb MKS (Meter/Kg/Second) | Ansys _:
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AISC Results Plot SDC v
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Select AISC 360-10 Members > Checks > Overall

SDC Verifier 2021 R1.1 - DA\Nextcloud\software\Tutorials\SDC Verifier Tutorials 2021\SDC Verifier Tutorials For Ansys 2021\Optimization\Optimization tool_files\dpO\SDCvf\... — ] *

Right Click and Select Criteria Plot

File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help

e S zddp BEHH BOA L & 4 F =l k(Fl

-4+ Load Groups (1) ~
FE Fatigue Groups (0)
- EB Tables (0)
i -4 Plots (1)
=N, Tools
= Standards (1)
= 1..AISC 360-10 Members (14th, 2010)
E] Input
£+-[#] Checks (16)
i 1..Beam Charactenistics
2

Let’s create a plot to preview the results

of AISC Members check and pick the

Rename
3 3 3 ; Copy
members for Optimization b il
-~ i Optimizations (0
#-[1i Reports (1) Copy To Standard...
P — Clear Results
12:04:53 Calculate [51] Che -

Table (expand/extreme)

12104:-54 Calculate [S1] Fhe Components Extreme Table (over selections)

=
e @
12:04:54 Calculate [SChe B, Flow Table (over loads)
12:05:03 Abs Uf Overal (BB Criteria Plot
i
&

12:05:24 Plot "1..Abs Lf O
Contour Plot

Beam Member Diagram MKS (Meter/Kg/Second) | Ansys .

v

Nodes: 11265 | Elemed
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AISC Results Plot SDC v
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. .. Criteria Plot _ >
Selection: All Entities

ID D Title |

_a Parameter: UF Overall Description | | v

Options Selection

model Load Group [1.Overal | |k At | N ¥

Parameter L Overall ~ v X

—e Press Plot 01 Directior Al PP
LG Parameter Absalute v
Plot will be displayed in Ansys Mechanical Window Port Of interest  Total  ~| Type  AbsMax v

View 1. Defaut View v| %] | #]  Bements
Labels ‘hlune | & Limits |Nune | &

Set Defaut Tte | | Cancel

0.000 5.000 10.00Q {m)
I ")
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AISC Results Plot SDC v
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Let’s preview the plot for one property Criteria Plot - X

ID Title |
_0 Selection: Property Beam 2..IPE400 Descripton | Lv]
Options Selection
Check 16.Overall BRI R -
_g Press Plot g Load Gap 1.Overal | |08 L:Beam?2iP T — N
Parameter Uf Qverall w n v (X
Plot will be displayed in Ansys Mechanical Window e e L L
LG Parameter Absolute v
Point OFf Interest Total v Type | AbsMax -
View 1..Defautt View v| %] |#| Bements
1 Labels |Nane | & Limits |None | &
Set Defaut Tile | @ . Cancel

Some members of property ‘2..IPE400’ have UF Overall value above 1.

06 '
0.5
— 04
0.2
0.017616 Min
| :

0.001 8.000(m)

We’re now going to create an Optimization rule for this members

0 4,000
[ Iaaaa—— SS—
2,000 6.000
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Optimization Rule SDC M
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SDC Verifier 2021 R1.1 - D\Nextcloud\software\Tutorials\SDC Verifier Tutarials 2021\SDC Verifier Tutorials For Ansys 202 1\Optimization\Optimization tool_files\dpO\SDCvf\... — O X

File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help

Select Optimizations > Add B2 So® e pr BLBS BOa 4 L5 EAw

T e

& o . o @
Title: AISC 360-10 Optimization = B Standards (1)

i 1.AISC 360-10 Members (14th, 2010)
g2 Post-Processing
o e+ Acd
Press | 4| To create your first Optimization Rule e

= Remove M

©00

24
&% Renumber

Optimization - O X

General
D 1 Titld | AISC 360-10 Optimization| ‘
Description v

Load Standards - Check - Limit Parameters Optimize by Result IE]
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Optimization Rule

Click on Select Load

In the opened window select Load Group 1

Click on Select Limit Parameters |E\

In the opened window select Standard /
Check / Parameter as shown below

Click on Limits. Set Between 0 and 1

SDC

VERIFIER

M

Standard - Check - Parameter

——adacs
1..AISC 360-10 Members (14th, 2010)

Check
1.Beam Characteristics
2.Circular Tube
3.Rectangular Tube
4.Bars
5.Section C
6.Section |
7.Axial Strength
8.Shear Strength
9.Bending Strength Bars
10..Bending Strength I-beams
11..Bending Strength Channels
12.Axial
13.Shear
14..Bending

15 Torcion

Parameter
1.Uf Axial
2.Uf Bending Major
3..Uf Bending Minor
4.Uf Shear

8.Uf Overall

16..0verall

Optimization Tool Rule

©n

Limit

Cancel |

Load . Ron
Load Group 1..0veral “aruble _Shape Cross Section Area v
Limit Parameters imi iable by: ® Min Value
Standard Check  Limit Parameter Limit ) Max Value
1.AISC 360-10 Members (14th, 2010) 16.0verall 8.Uf Overall None
Grouped Variables
Selection E‘
ok || Cancel
Limits X
- — Note: If you have multiple
ype - q
. n | Standards calculated in your
inimum o pe . .
: | SDC Verifier Project you will
Maximum 1 o o
e have all of them listed in
Absolute Val . .
n | Hesclute Value Select Limit Parameters
oK || cancel |




Optimization Rule SDC M
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Set Optimization Variable:
Shape Cross Section Area

Optimization Tool Rule - O X

Set Optimize Variable By:
1 Load Variable Option
M] n value Load Group 1.0verall Optimization Variable Shape Cross Section Area v

Limit Parameters Optimize Variable by: @ Min Value

Click on |4 to Select the Standard Check  Limit Parameter Limit E\ O Max Value

1.AISC 360-10 Members (14th, 2010) 16.Overall 8.Uf Qverall None 1

Variables to be Optimized Grouped Variables E

000

Selection

ok || Ccancel
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Optimization Rule

12

Using Rule Based Selector
Pick Property ‘2..IPE400’

Click on to open
Shape Library

SDC v

VERIFIER

Add Multiple Item

Selections (1) (Elements)

Beam '2..IPE400 (54 bodies)’

I
(o] (@] [x] [~ ][#]

Shape

e

Yield Stress

]

Young Modulus

[#] >

it |

OK

|| Cancel




Shape Library SDC M
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Shape Library contains a list of predefined or user defined shapes that can be used
in the Optimization, Shapes can be filtered, Organized in Lists, Added or Modified.

Shape Library — ] X

Filter by Selected Shape W40X397

Name Shape Lists | All v Area, [m*2] 0.08 ¥ Shear Area, [m*2] 0
Name Type Y Width[m] ¥  Height[m] ¥ Area [mi2 ¥ Iy, [mA4] ¥ Iz [mad Moment of Inertia, |zz, [m*4] 6.396e-04 Z Shear Area, [m*2] 0

[ wa4x33s I-Beam 040 112 0.06 001 4952¢-04 [ | Momentof Inertia, lyy, [m"4] 001 Nonstructural Mass/length, [kg/m] 0

0 waaxaso -Beam 040 1 005 001 423304 Moment of Inertia, lzy, [m*4] 0 Warping Constant, [m*6] 1.530e-04

O  waaxz62 I-Beam 040 1.10 0.05 0.01 3.893e-04 El

[0 waax230 |-Beam 040 109 0.04 001 3344004 || Torsional Constant, [m*4] 6.039¢-05 Perimeter, [m] 0

[0 waox593 I-Beam 042 1.00 0.11 0.02 1.052e-03

O waox503 I-Beam 042 107 0.10 002 8.498e-04

OO w4ox431 I-Beam 041 1.05 008 001 6.996-04

[0 wa4ox397 I-Beam 041 1.04 0.08 001 6.396e-04 ¢ 0.40894 >

O waox372 I-Beam 041 103 007 001 5.959e-04 A

O  wa4ox362 I-Beam 041 1.03 007 001 5.733e-04 * 0.05588

[0 w4a0x324 I-Beam 040 1.02 0.06 0.01 5.063e-04

O w40x297 I-Beam 040 1.01 0.06 0.01 4.528e-04

0 w4ox277 I-Beam 040 101 0.05 001 4333e-04 ¥ ‘b 030988

[0 w40x249 I-Beam 040 1.00 0.05 001 3.893e-04 - .

O wa4ox215 I-Beam 040 099 004 001 3.344e-04 = T

0 w40x199 I-Beam 040 098 0.04 001 2.933e-04 g .

O w4ox392 I-Beam 031 1.06 0.07 001 3375e-04 —

[0 w40x331 I-Beam 031 104 006 001 2.710e-04

0 waox327 I-Beam 031 1.04 006 001 2.643e-04

[0 w40x204 I-Beam 0320 102 006 001 2332e-04

[0 w4ox278 I-Beam 030 1.02 0.05 001 2.187e-04 ¥

OO w4ox264 I-Beam 030 1.02 005 001 2.037e-04 v 1 0.05588

[0 waox23s I-Beam 030 1.01 004 001 1.857e-04 F Y

O  waox211 I-Beam 030 1.00 0.04 0.01 1.626e-04 0.40894

O waox183 I-Beam 030 099 0.03 001 1373e-04

[ waoxi67 I-Beam 030 098 0.03 4.841e-03 1.180e-04

[] Show Selected Shapes (0)  Displaying 6744 of 6744 shapes ok || Cancel |
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Shape Library SDC M
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Type In Filter by Name: |PE
(With the SPACE after E, to filter out the Pipe sections)

Select Following Cross Sections: I Shape Librar - o X
IPE 360, 400, 450, 500, 550, 600 gmpmi St sge P 4
2 2 2 2 2 “ IPE I Shape Lists | All b Area, [m*2] 6.306e-04 Y Shear Area, [m*2] 0
Name Type ¥  Width[m] ¥ Height[m] ¥ Aea[m*2] ¥ lyy, [mA4] Y Iz [mAd A Moment of Inertia, Izz, [m*4] 6.850e-08 Z Shear Area, [m*2] 0
Click OK to close the Shape O e0330 I-Beam 0.16 033 001 1301e-04  9.604e-0¢ Moment of Inertia, lyy, [m*4] 6410e-07  Nonstructural Mass/length, [kg/m] 0
L o b O IPE A 360 I-Beam 0.7 036 0.01 1452e-04 9.443e-0€ E Moment of Inertia, lzy, [m*4] 0 Warping Constant, [m*6] 0
] rary IPE 360 I-Beam 017 036 0.01 1.627e-04 1.043e-03
O IPEO360 I-Beam 017 036 001 1905¢-04  1257e-05 TR R AT (Y 1927=09  ERepcieli] L
Cl'ICk OK to Close the Va riables [0 ipE A 400 I-Beam 0.18 040 001 2.030e-04 1.171e-05
IPE 400 I-Beam 0.18 040 001 2313e-04  1318e-05
SeleCtO r An d O K toc lose [ IPE0400 I-Beam 018 040 001 2.675e-04 1.5642-05
.. . ] IPEA450 I-Beam 019 0.45 001 2976e-04  1.502e-05 < 0.046 >
OPU mization Ru le IPE 450 I-Beam 0.19 045 001 337504 1676e-05 Al 1
] IPE0450 I-Beam 0.19 046 001 4093e-04  2.085¢-05 ¥ 0.0042
O IPE A 500 I-Beam 0.20 0.50 0.01 4.294e-04 1.939e-03
IPE 500 I-Beam 0.20 0.50 0.01 4.821e-04 2.142e-03 »
] IPEQ 500 I-Beam 020 0.51 001 5778e-04 2622605 »
] IPEASS0 I-Beam 0.21 055 001 5099e-04  2432e-05 2 0.0032
IPE 550 I-Beam 021 055 001 6713e-04  2.668e-05 E y
|:’ IPE O 550 I-Beam 021 0.56 0.02 7.917e-04 3.224e-03 q ol
s . . . [J IPEAGOO I-Beam 022 0.60 001 8293e-04  3.116e-05 =
Now OptI mization Rule is ready IPE 600 I-Beam 022 0.60 002 9210e-04  3387e-05
to be C alc u l ated [] IPEO 600 I-Beam 022 0.61 002 118303  4521e-05
C’ IPE750x 134 |-Beam 0.26 0.75 0.02 1.507e-03 4.766e-03
[ IPET750x 147 I-Beam 027 075 002 1661e-03  5289-05
[0 IPE750x173 I-Beam 027 0.76 002 2058e-03  6.873e-05
[0 IPE750x 196 I-Beam 027 0.77 003 2403e-03  8.175e-05 M I: ;I 3 0.0042
I:’ IPE A 160 I-Beam 0.08 0.16 1.548e-03 6.546e-06 5.430e-07 0-046
O IPE A 180 |I-Beam 0.09 0.18 1.888e-03 1.018e-05 8.175e-07
[ IPEA200 I-Beam 0.10 0.20 2.224e-03 1494605 1168e-06
o ——— . o o o
[] Show Selected Shapes (6) Displaying 120 of 6744 shapes ok ||| cencel
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Calculating the Optimization SDC M
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—0 Execute Calculate to run the Optimization

Optimization - O X
General
D 1 Title |AISC 360-10 Optimization |
Description | v
Load Standards - Check - Limit Parameters Optimize by Result [ ]
1.AISC 360-10 Members (14th, 2010) . . .
LeT Overal 16.Overall - 8.UF Overall, Limit: [0;1) Min Shape Cross Section Area |

14 https://sdcverifier.com



Optimization Results SDC M
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Optimization - O
g General
Click on Table > All results , —
ID |1 | Title |AISC 360-10 Optimization
Description |
Load Standards - Check - Limit Parameters Optimize by Result
LG1..Overall L O e (LB J010) Min Shape Cross Section Area  Calculated

16..0verall - 8.Uf Overall, Limit: [0;1]

Results for all variables

Result Table

1..AISC 360-10 Members (1-
Group Yield Stress Young Modulus Shape 16..0verall

8..Uf Overall
Beam '2.IPE400 (54 bodies)' Criginal Model QOriginal Model QOriginal Model 1.4996
Beam '2.IPE400 (54 bodies)’ IPE 360 - I-Beam 1.8925
Beam "2.IPE400 (54 bodies)' IPE 400 - I-Beam 1.3989
Beam "2.IPE400 (54 bodies)' IPE 450 - |-Beam 1.0489
Beam '2..IPE400 (54 bodies)’ IPE 500 - |-Beam 0.7906
Beam "2.IPE400 (54 bodies)’ IPE 550 - |-Beam 0.6087
Beam '2.IPE400 (54 bodies)’ IPE 600 - I-Beam 0.4686

:
B
Calculate ‘ ‘ Change Beam Shape ance BH  Optimal Result
[BCK TS TOrSION Tesults Were cleared l@ Al Result ‘ I

Optimal result is Beam IPE 500. It will be used for changing the Beam

shape

Close
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Optimization Results SDC M
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—0 Click on Plot Optimal Result

Optimization - O X
General
1D |1 | Title |A\SC 360-10 Optimization |
Description | |V|
Load Standards - Check - Limit Parameters Optimize by Result |:|
1..AISC 360-10 Members (14th, 2010) - )
LG1..0verall 16.0verall - 8.Uf Overall, Limit: [0;1] Min Shape Cross Section Area Calculated
1 4
Calculate | | Change Beam Shape | oK | | Cancel |
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Optimization Results SDC M
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Result Before the Optimization Result After the Optimization

06
05
— 04

025112
r 019117
013122
0.071275
0.011327 Min

0.2

0.017616 Min
0

0.000 4.000 8.000 (rm) 0.000 4.000 8,000 (rm)
I ES— I 00O O
2,000 6.000 2,000 6,000

This Tutorial only demonstrates the workflow with Optimization Tool.
Optimization rule can be set more precisely. For Example, using the Peak Finder

you can group only the overshooting elements into a Component and run the
optimization on this Component. Multiple rules with different variables can be set.
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Changing the Beam Shape SDC M
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Optimization - | X

General
—0 Click on Change Beam Shape ID ‘1 |Title |AISC 360-10 Cptimization

Description ‘

SDC Verifier X Load Standards - Check - Limit Parameters Optimize by Result

1.AISC 360-10 Members (14th, 2010)

LGT.Overall 16.0verall - 8.Uf Overall, Limit: [0;1]

Min Shape Cross Section Area Calculated

& L

MNew cross sections are added in Ansys Mechanical and Geometry is
updated.
Check Geometry Bodies

Outline *QlpOox
Name ~ | Search ine |V o
@ Geometry ~

-5 Materials
By & Cross Sections
@ Main Vertical 480x30
v IPE400
- /IE0 Tube rectangular 300x100x10
&) Pipe D200x10
3B IPE300
~© Pipe D100x10
+© Pipe D220x12
& Pipe D150x8
I8l Tube rectangular 400x200x20
) Pipe D130x7
-, Pipe D160x8
v W44X335
v TPE 500
w51 Coordinate Systems
%) Connections

| | Change Beam Shape ‘ oK | | Cancel |

-+ @D Mesh
-,/ ® Mesh Edit
B~ 8 Named Selections v
< >
Section Planes ~lOx " T

mEp X L

Property IPE400 is automatically replaced by

IPE 500 (Optimal Result)

18 https://sdcverifier.com
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