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SIMULATION AND VERIFICATION SOFTWARE
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Import your drawings, 3D file, or existing Analyze your design with a proven Simcenter Nastran
FEA model from any other FEA software. solver. A reliable solution combined with the features
Or build your own design with a modern of SDC Verifier allows engineers to cover simulation
and intuitive graphical interface. and verification with just a few clicks.
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SDC Verifier can be used independently or in
tandem with Ansys, Femap, and Simcenter.

SDC Verifier automates the verification of the FEA model against predefined industry
standards, design codes, rules and regulations, or your own criteria.

Report Designer is an advanced tool for automatic report generation. Reports in SDC
Verifier have a template-based structure and contain model setup, model description,
and calculated results presented as plots and tables. With report generation feature
engineers can review and compare the design updates impact to the original design.

The optimization module allows the best design decision to be made
for the structure by calculating different combinations of design inputs.

In addition SDC Verifier has an open API to help automate interaction with software.
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SDC VERIFIER WORKFLOW

[¥ Edit Load Sets - m] X
[
2 o |z |
LT B 8 2 8 B & 8 @ 3 |3 |3
2 2 |G |5 |<= |5 |5 |= |2 |94 |2 |5 |@
w = =1 = = = = =t = = = = =
LC1_Long_forestay_1 133 143 11 11 11
LC1_Long_forestay_2 133 143 11 11 11
LC1_Long_forestay 3 133 |143 IEEE: 11
LC1_Long_forestay 4 133 143 11 | 1
LC1_Long_short_1 133 143 11 4 11
LC1_Long_short_2 133 143 11 -1 -1
LC1_Long_shott_3 13 143 11 B 11
LC1_Long_short_4 133 143 11 B i1
LC1_Short _forestay_1 133 143 11 -1
LC1_Short_forsstay_2 133 143 11 11
LC1_Short_forestay_3 133 143 11 Er
LC1_Short_forestay_4 133 143 11 1.1
0K Cancel

Recognition

FEA Si?nulation

The complete
structure verification
procedure is stored
SO you can generate
the updated report in
one click in case of
design changes

“ull Results Report
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" Add Custom Check - O b
Options

D Tille [Bending =

Mias [Bending |

Description | % 2d Calcuation All Loads

Show Parameter Description Selection Component 2. 51.AISC360 bend]| | & |
Parameters (5) / Replacements (1)

Replacement = BeamI_Mn_Major (Beaml Mn Major) ~ @]
Switch(B e =0, compact, , moncompact, , slender, n)

Parameter = Mn_Major (Mn Major) £
[Switch(SDCSectionType, sdc_IBeam, BeamI_Mn_Major, sdc_CircleBeam, le.n, sdc_BoxBeam, &0 =]
Parameter = Mn_Winor (Mn Minor) =]
Switch(SDCSectionType, sdc_IBeam, , sdc_CircleBeam, Circls.', sdc_BoxBeam, inor) o
Parameter = Bending Major (Bending Major)

if (VerticalAxis = AxisY, AbsMax(Mbend1[Top], MBend1[Bot]), AbsMax(Mbend2[Top], Mbend2[Bot]))

Parameter = Bending_Minor (Bending Minor)

lif(verticalAxis = AxisY, AbsMax(Mbend2[Top], Mbend2[Bot]), AbsMax(Mbend1[Top], MBendl[Bot]))

Parameter = Uf_Major (Uf Major)

[if((SDCSectionType = sdc_Tbeam or SDCSectionType = sdc_BoxBeam or SDCSectionType =

Isdc_CircleBeam) and Double_Symmetric = true, Abs(Bending Major / (F_b * Mn_Major)), 7
INotSuopor-ted) vl
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IMPLEMENTED STANDARDS

40+ standards are available in the library. Check the full list on our website sdcverifier.com
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DESIGN OPTIMIZATION
SPECIFIC LOADS

The Optimization module helps

to take the best possible design decision
acquired from codechecking results. Optimization
can be based on Cross Section, Weld Type, Yield
Stress, and Plate Thickness parameters.

\PE 20& IPE 400
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Optimization helps

to automatically calculate various
design input combinations

and ensure cost-effectiveness

by adjusting the existing model
parts for specific terms of usage.

SDC Verifier automates the application of the specific loads:

= F(Height)

d Pressure

Buoyancy

a water pressure acting
on a construction

(e.g. ship hull), including
wave parameters.

Wind

height dependent
pressure applied to the
model taking into account
the element area exposed
to the wind direction.

Tank Wi

aterline
evel y

Ls

Tank Ballast

fluid level based on

a mass content transferred
into a pressure level on

a tank surface.

Wave and current loads

a water pressure acting
on a construction

(e.g. ship hull), including
wave parameters.



MEMBER CHECKS. BUCKLING LENGTH
RECOGNITION. DEFLECTION CHECK

a
STANDARDS
Australia

AISC/ANSI 360-10 and AISC 360-22 AIJ (2017) AS 3990, AS 4100

(Specification for Structural Steel Buildings), API RP 2A
r 4 ‘I N

(Planning, Designing, and Constructing Fixed Offshore
Platforms — Working Stress Design), Eurocode 3

AISC 89 & 2010 APIRP 2A RP
AISC 360-22

SDC Verifier implements the following standards
for checking large (offshore) lattice structures:

(Design of steel structures), ISO 19902 (2007, 2020)
(Petroleum and natural gas industries — Fixed steel

offshore structures) and Norsok N-004 (Design of steel
structures), AS 3990, AS 4100.

Beam Member Finder tool
automatically detects beam
members (buckling) lengths for
3 directions (Y, Z and torsional).

SDC Verifier calculates

the Buckling length between
the Joints, regardless

of the model mesh.

The deflection of members is one of the checks that should be performed for
serviceability limit state design. With the help of the Beam Member Finder
tool SDC Verifier automatically detects beam member lengths:

Maximum Deflection

1.641

SDC Verifier contains all the necessary tools
to quickly perform the deflection check.

The automatic beam member recognition,
result transformation, and the usage of the
envelope results of a load group reduce the
calculation and post-processing time
significantly.




JOINT CHECK

4 -
@ "U3K  smavopgos
Norsok NOO4 AS 3990 (1993) Joint Finder tool is used to verify

joints and connections according to
API RP 2A, Eurocode 3, IS0 19902
(2007, 2020), and Norsok N-004
standards

/SRR
ISO
p\\r2 g

ISO 19902 Eurocode 3
(2007, 2020)

fb ~<

SDC Verifier automatically
calculates Brace classification
(depending on the load pattern)
for each load situation, which
significantly speeds up the
verification process.
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AUTOMATIC DETECTION OF SECTIONS, PANELS,
PLATE FIELDS, STIFFENERS, AND GIRDERS

Plate buckling strength is an important aspect
of offshore steel construction design. Each
plate should be checked as it influences the
strength and stability of the whole
construction. In SDC Verifier plates can

be checked against buckling according

to the ABS 2004/2014, DNV RP-C201 2010,
BV NR615 and Eurocode 3 rules:

Plate dimensions are required to
perform a plate buckling check.
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The recognition is based on the mesh
connectivity and can be performed on any
structure using plate (shell) elements:

TR

Eurocode 3 BV NR615
DNV 1995 ABS 2004
pny & 2010 & 2014

Panel Finder recognizes X/Y/Z and
custom (inclined and curved) sections:

\s\i\\

L
[ A} Qétso

|

Plates with their dimensions are
recognized automatically for each section:

The results can be presented over sections (frames/longitudinals/decks).
Those above the limit are highlighted in red:

Buckling (L S2, 5 Sections)

Standard 10..Plate Buckling DNV 2010 Check 1..Plate Buckling (Element Avg)
Load Set 2..Load Set 2 Sections 5
Search Type Related To Last

Section Title Stress X in Stress Y in Stress XY in Equivalent Stress XY in Stress XY in
plate direction J plate direction | plate direction tress plate direction J plate direction

1..Section X 1 (X = 70) [MaxID = 86] -62.0e+6 -38.3e+6 -38.4e+6 85.8e+6 0.952 0.976
1..Section X 1 (X = 71.68) [MaxID = 10] -7.2e+6 -31.6e+6 -8.1le+6 31.9e+6 0.335 0.579
1..Section X 1 (X = 73.36) [MaxID = 63] -57.0e+6 -42.5e+6 -44.3e+6 92.3e+6 1.034 1.017
4..Section X 4 (X = 75.04) [MaxID = 9] -7.2e+6 -31.5e+6 -8.1le+6 31.9e+6 0.334 0.578
5..Section X 5 (X =76.72) [MaxID = 67] -63.7e+6 -38.9e+6 -39.2e+6 87.8e+6 0.993 0.996

Max over Sections [3 / 63] -57.0e+6 -42.5e+6 -44.3e+6 92.3e+6 1.034 1.017



PLATE BUCKLING AND STIFFENER
BUCKLING CHECKS

Colored plots with labels (dimensions) make
it easy to preview the results of the tool.

The following plot presents buckling plates
on a part of the hull (curved section).

Stiffened Panel Finder — recognizes sections,
panels, plates, stiffeners and girders and their snrens
dimensions automatically. This tool is an
advanced version of the Panel Finder.

In the figure below, panels, simple
stiffeners (marked in blue) and girders
or stiffeners supporting also other
stiffeners (marked in red) are plotted.

1.527

1.434
1.341

=+

1248 Effective Width —
2 Ze 1155 calculates the plate
1062 effective width for every
m— 0969 load situation. The Effective
= | —— 087 width is used in the stiffener
saseas o Sees T buckling check according
- - e to DNV-RP-C201 2010.
T 0.598
THEE THEEH=THE T T o

0412



AUTOMATIC WELDS RECOGNITION.
FATIGUE CHECKS AND WELD STRENGTH

Fatigue is a progressive structural damage of P
materials under the cyclic loading. SDC Verifier -
: . A
implements the following standards (based on - FKM
the SN curves):

FKM (5th and DIN 15018
Eurocode 3 (Design of steel structures), 6th edition)
F.E.M 1.001 (Rules for the Design of Hoisting
Appliances), DIN 150418 (Cranes. Steel structures. ~ -~
Verification and analyses), FKM (Analytical strength gmgﬁee
assessment (5th, 6th revised edition, 2003)), Standardization
EN 13001 (Cranes General Design, 2018).

EN 13001 Eurocode 3 F.E.M 1.001
N
Half boom- end boom 0.94
Half boom- bunker 2.66 I
P1 - half boom 0.60 I
— o The fatigue damage method is based on
- different loading patterns (stress history)
oo = and calculates fatigue life consumption
2.66 : for each cycle based on the stress
A 0.60 k variation and the number of load cycles
L | [ la ™ T
ﬁ P1 P2 ) | | | .l | | i
SDC Verifier tool Weld Finder
detects automatically:
non-welds @)
welds ‘
crossing welds @)
SDC Verifier performs a weld strength check
according to DNV-0S-C101/C201, Eurocode 3.
The forces/moments of each element The load on the total weld is compared to
of the weld are summarized into the capacity based on the length and such
the local weld coordinate system: parameters as throat thickness and angle:
Weld Force Summation = [m] X
Individual Load | 1..Gravity ir} :‘mm Fx - Plot
Weld Part Welded ~ Csys Fx Fy Fz Mx My Mz ~ || @ 05 b
Weld Part 1.2 [-29.6; 12.27; 2.73] No Rotation [-180; 90; -1... |8.87 .2 0.02 T
BS ""’“""] 17 us 5.84 0.13 = . “
WsldPartZ:Z[-ZBS; 12i27;2:‘39] N Rnutmn[-lBDZQG“D] 553‘ -2-13 -0i55 0‘05 0:12 0-02 Zz
S MR R I T 2 [T o




WELD CLASSIFICATION

DVS 1608 (Design and strength assessment of
welded structures from aluminum alloys in railway

applications) — Aluminium Fatigue Check.

DVS 1612 (Design and endurance strength analysis

of steel welded joints in rail-vehicle construction) —
DVS 1608 (2010), DVS 1612 (2014) Steel Fatigue Check and Static Stress Check.

The notch group classification or fatigue strength of the welds depends on the quality
and the stress direction, along the weld (X), perpendicular to the weld (Y) and the shear
(XY). Stresses are converted into weld direction automatically by the weld finder.

¥ Edit Classificati - b4 . . .
T Detailed Category Construction Detail
ID |1 | Title |FAT Class |
Alias FAT | =
Description | | iy 100
Element(s) Classification
Mo.  Selection Classification g
1 | Full Model ' '
2 | Al Entiies 1100 (XY, YZ, Z%) »
3| Al welds 100 09 8 100
4 |l welds |80()
|5 | Al welds intersections |80 (X, Y, X1)
= 100
Impart Welds oK . Cancel

Direct stress range Aoy [N/mm?]

10 + + -+
1,0E+04 1,0E+05 1,0E+06

Endurance, number of cycles N

25 4 oEs07 1,0E+08 1,0E+09




REPORT. MODEL SETUP

Page 10 of 50

Preparing a full calculation report S -

is one of the most timeconsuming e

parts of the project. From project 2. Stes! 690

to project, an engineer repeats =,
the same routine to create a
calculation report. With SDC i

Verifier, the process of report
generation is done automatically,
reducing time expenses.

Materials and properties data
(including mass overview) are
described. Elements related to
material/property are highlighted:

Frear Prepared f
www.sdoverifier.com repared oy SDC v repared for

SDC Verifier ~ VEATFIER

Prepared
www.sdcverifier.com tepsredty SDC v

SDC Verifier ~ VFeiFIER

Description of applied loads and constrains, mass
overview over materials/ properties/groups:

2..Ground constraints set Materials
Definftior Eouny DOR This paragraph contains materialz information.
1,3 32 nodes TxTz ¥
2 Nodes: 3460, 112960 Ty Materials Summary
Title Elements Mass

1..stainless stesl 5871 6.8
2,510l 283 Q.7
3.HPL 41365 2848
4_line connection material [i] 0g
5. perforated stainless steel. horizontal 2185 171
A bottam frame stainless stesd 10718 174.4
T.front HPL covering 2277 a9
8_side HPL covering 438 8.3
Mass Elemants 20 0.0
Crverall 83265 5382

Prepared for

Company

Fage 34 of 24

Gravity Center
[1.48; -40.34; 16.80]
[1.52; -48.32; 16.40]
[1.41; -48.24; 17.08]
[0.00; 0.00; 0.00]
[1.23; -40.44; 16.236)
[1.43; -48.23; 15.82)
[1.41; -48.80; 16.25)
[0.40; -48.35; 17.81)
[0.00; 0.00; 0.00]
[1.41; -48.26; 16.83]

Properties Summary

Title Elements Material Mass Gravity Center
1..bolt disfimm 176 2 _steel 0.4 [1.50; -48.30; 16.74)
2 t=08 steel angles 3368 1..sfainless steel 58.0 [1.48; -48.33; 16.86]
NB: Constrain in Y direction are applied to the elements representing buffer in the model as shown 4_Plate t=12 322089 3. HPL 1241 [1.40; -49.24; 16.78]
on the photo below. 7_covering with angle Plate 1218 3 HFL 43 [1.50; -48.32; 18.57]
t=12
2. plate t=5. bottom frame 107168 G..bottom frame stainless 174.4 [1.43; -48.23; 15.82]
steel
‘ 2__bolt dis4mm a7 2 steel 01 [1.53; -48.34; 16.08]
10..bolt dia 14mm 10 2 steel 0.2 [1.58; -48.38; 16.07)
11 plate t=4mm 183 1..=stainkess steel 0.4 [1.71; -48.75; 16.34]
12._upper covering Plate =12 20317 3. HPL 116.5 [1.42; -48.11; 17.08]
13.t=08_support plate i ] 1..stainkess steel 0.0 [0.00; 0.00; 0.00]
P 8 ol o " & B 14, plate =2Zmm perforated 2189 5..perforated stainkess steel.  17.1 [1.23; -40.44; 16.26]
1313 13 13 13 13 13 13 13013013 13 13 13 13 13 herizontal
15. plate t=Zmm small beam 2252 1..sfainless steel 81 [1.34; -48.43; 16.58]
21, front middle covering 2277 7..front HPL covering [1.41; -48.30; 16.25]
Plate t=12
22._=ide upper covering Plate 438 8._side HPL covering 8.3 [0.40; -48.35; 17.81]
=12
25. top upper covening Plate 3201 3.HFL 284 [1.40; -48.33; 18.10)
=12
28, front upper covering Plate 3728 3.HFL 20.8 [1.28; -48.78; 17.58]
=12
27, support plate =12 187 1..s1ainless steel 33 [1.55; -48.33; 16.06]
Crverall 23245 5B [1.41; -48.26; 16.65]
https://sdcverifier.com Prepared by Prepared for https://sdcverifier.com Prepared by SDC V Prepared for

SDC Verifier Customer SDC Verifier  vERITIER Customer



REPORT. RESULTS

Page 39 of 50

2.. Fatigue Summation

Property Value
Category Elemental Custom Check Page 32 of 195
Selection All Entities

Parameters 9

Overall Damage root 3 (FG3, All Entities, v12, Total) C heCKS
et i This paragraph contains checks descriptions with their results.
b 1..Static Stress Check
Property ~~~~~valwe |
Category Elemental Custom Check
Selection All Entities
Parameters 2

Working conditions (also with wind)
Upper arm structure

This paragraph contains results of upper arm structure at working conditions (also with wind)

Utilization Factor ([J1) LG25, § Selections)

Results contain plots and tables.
Detailed results for each entity,

. Chock (53] 1..Static Stress Chack Load Group. [J1] LG25. Working conditions (including wind)
e t e S lt S n S e l t O n n Parameter Utilization Factor Selections 5
X re I I I re u 0 eC I ’ a. components X Y z XY vz 2x Eqv Overall
Component '12. Front 138 134 104 145 145

Check [S1] 3..Fatigue Summation Point Total

advanced tables to compare load ol il el [ S—

Ci '13..Back 268 206 109 262 2868
structural node (Upper

results are shown:

'14. Middle bottom

structural node (Upper
arm)

Component 114 144 or 103 114
'15. Middle top

structural node (Upper

arm)

Component 123
'20. Structural node of

cabine connection

(Upper arm)’

Abs Overall Utilization Factor (LG25, Component '87..Upper arm', v6)

‘Check [81] 3..Fatigue Summation Point Total
Fatigue Group  FG3..Fatigus Group 85.000 hr Parameter Overall Damage rog
Selection Al Entities. View 13.For detail stress|

;
1%
:

Prepared by Prepared for
WwWw.sdcverifier.com SDC V
SDC Verifier ~ TE4ITeTR
Check 53] 1..Stalic Stress Check Load Group  [J1] LGZ5. Working conditions (including wind)
Parameter AbsoluleOverall Uliization Faglor Sslection Component 87 Upper am’
View 6..Upper arm Data Conversion No Averaging .Corner

hps iésdoverifier,com

Prepared by Prepared for A
SDC Verifier §.DC v Crane Corp CRANE ;g

A complete setup with headings and bookmarks
enables a quick navigation through the reports.

i

" ®B QOO 2m KMMOO 2 f-FT B LE&DUQ RO

Bookmarks X @

=]~ E‘Pk Page 32 of 77

[1 Preface

Zone 1

Q O

> [ Introduction

Shor I
o | - [1 EN 13001 (2018) o 2N
0 Expre ssion RES2413 (Lnave mged) |

Time: 65
RSN 2083 014
12

D Constant

> [ Characteristics

>

> [ Classifications
v [ Results overview

v D Fatigue Summation
Check 4

[d Introduction

59

N

v [ Results overview

N & B

A 11_Short radius

Fle suilts

Expre szinn RES2A22 (Seoped to Eler i)
Tirne: 6 5

Zone 5 FTA01/2007 0045
2

Zone 6

n

Zone 7
Zone 8

B 8,27 x 11,70in

3 33338 A S

With Report Designer, you can control the report's structure and easily preview and
modify it. A variety of tools helps to create a huge amount of plots and tables quickly.



POST-PROCESSING TOOLS

3375

2 3012

= f 3 2831

z10 2865

- 2469

28 2288
2107

1.926

Peak Finder finds all peak zones
based on output results and
presents them using a special
plot and a summary table.

The peaks for both simple FEA
results, such as stresses, strains,
or displacements, and all
available results of SDC Verifier
checks (Fatigue, Beam Buckling,
etc.) can be found.

% 1.745
1.564
1.382

1.201

Zone 1 (Elements: 2) 1.45 Zone 5 (Elements: 15) 1.41
Zone 2 (Elements: 2) 1.44 Zone 6 (Elements: 1) 1.21
Zone 3 (Elements: 2) 1.43 Zone 7 (Elements: 3) 1.09
Zone 4 (Elements: 2) 1.42 Zone 8 (Elements: 1) 1.01

Governing loads tool extracts the critical loads out of a large group of load combinations.
Save time focusing on important situations instead of checking each and every.

Only 8 load cases are defined as critical for this model and selected criteria, which will
dramatically speed up the further verification process

S B O~ O B B D Em




CUSTOMIZED CHECKS

The checks in SDC Verifier are fully customizable. With the help of the
formula editor, user-defined formulas can be created based on results,
model properties and recognized dimensions

[ Material Data ] [ Property Data ]

Parameter = Nrd (Design Resistance) | |
if¢ i ' _ 55 = Class4 and Reff > 0, RAeff * Yield / Gm0O, Area * Yield / GmO]
|
Other Check User Defined
o Constants
Results Characteristics

Abs (Faxial) / Nrd

Functions
I \

[ Fem Results ] [ kel ]
parameters

[ Math Parameter = Uf (Utilization Factor)

The following example demonstrates a verification of bolted connections.
The Axial Force of bolts is compared with the bolt design resistance:

Custom Check — | X
Cptions

0] | Title |Static Stress Check | Calculate Results over C
Aliaz |ched*;5 | Calculate Results over Points
Description | | % | | Load Calculation Al Loads
Show Parameter Description Selection &l Ertities | o
Parameters (3) / Beplacements (0}
|Parameter = Stress (5tress) .I.
A1l S _

f |
Parameter = Sallow (Allowable Stress)
n1l: min(vield, @.7 * Tensile) / Load.sf =]
WO /YZ/EX: min(Yield, 8.7 * Tensile) / sqrt{3) / Load.sf =
Parameter = Uf (Utilization Factor) =
All: Abs(Stress / Sallow) T
Overall: Max({me.x, me.y, me.z, me.xy, me.yz, me.zx, me.eqv) (&

x

gl 0og .
:Ei.!u ' Pee gy
i gL in
l' vy B p g
z l... Ira..
0 g [ ]
QY Bag Sug, s ..l
Clear results LX "Ragg, i .l.
: put Set: SDC.WorkOutputSet o, > .l'
eria: [S1] 1..Custom Bolt Check : LG1; Overall bolt check A




EXTENSIBLE MODULES

Acquire only some modules if you need specific features of the software

SDC Reporting Weld Check Fatigue Bolt Check Plate &
and SPDM Stiffener

Beam Member Beam Member Eurocode 3 FKM App AISC Beam
and Joint Check Beam Member Member

SDC™

The Netherlands,
Haarlem Zijlvest 25,2011 VB

+31 233 699 036

sdcverifier.com

support@sdcverifier.com




