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SDC Verifier is a powerful postprocessor extension for Femap which automates the full FEA
workflow.
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SDC Verifier works within Femap

SDC Verifier is a powerful post-processor program that is used to verify structures in accordance with required safety standards and
generate a report in an efficient and simple way.

" SDC Verifier 4.6.1 - EA\Tutorials\AISC 360-10\AISC 360 Updated.sdcv - m} X
File  Settings Model Recegnition Job  Tools  Standard  Post-Processing  Results  Report  Help
OER SPVEEHHEp- $F T e EBE-B-H5HHEL B0 6= LL 4 Fl GoToEmbedMode
B3 Seitings
D [1 | Tle [Static Analysis |
Description | ‘ -
Analysis Linear Static ~ Select Loads to be Analyzed (6/6)
. Analysis Options Define...
42 Individual Loads ()
+}¢ Load Sets (4) Request Results
444 Load Groups (1) Displacement [] Strain Analysis P
FIG Fatigue Groups (0) Selection
Stress [ Strain Energy
B Tables 0 et #
J Plots (0) Applied Force [ Force Balance Selection
~T Tools Reaction Force Constraint Equation
- Standards (1) & 0] Force
- 1-ANSI 7 AISC 360-10 Element Force
: Post-Processing
-1l Reports (1) Apply
1..Results
12:14:27 Connection Regions were read: 0 ~
12:14:27 Model EATutorials \AISC 360-10%structure modfem is opened
12:14:27 Updating weld finder...
12:14:27 Updating panel finder.
12:14:27 Updating standards...
12:14:27 Updating beam member finders...
12:14:28 Result folder was locked to prevent results overwriting
12:19:28 E:\TutorialsAISC 360-10M\AISC 360 Updated_dailybackup_14Aug2017_12-15PM sdcb saved
12:19:58 Job "1..Static Analysis' created v
Modes: 1725 Elements: 1858 Fern Model: E\Tutorials\AISC 360-104structure.modfem

Femap offers an advanced engineering analysis environment for simulation of complex engineering problems. SDC Verifier together
with CAE program makes the calculation procedure more transparent and facilitates checking of a complete set of load cases according
to predefined design code rules or own standards. Full model description and all calculations are presented in reports. Consequences
of updates to the design can be reviewed and compared with the original design using report regeneration.
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SDC Verifier — Calculation Procedure

The complete verification procedure of the structure is stored. When the design is modified it requires only one-click on
“Regenerate” to rerun all the calculations and regenerate the report.

1
2 |itLoad Sets - O X
1 .
e
= = - o™
Y o g g |z |8 |3 |3 |3 |2 |2 |2 |2
= = = = = = = = = = =] — o
& |2 |2 |2 |2 |2 |2 |2 |5 |2 |z |z |Z
LC1_Long_forestay_1 133 143 11 11 ER
LC1_Long_forestay_2 133 143 11 11 ER
LC1_Long_forestay_3 133 143 11 |11 ER
LC1_Long_forestay_4 133 143 11 |11 ER
LC1_Long_short_1 133 143 11 ER 1.1
LC1_Long_short_2 133 143 11 ER 1.1
LC1_Long_short_3 133 143 1.1 ER 1.1
LC1_Long_short_4 133 143 1.1 ER 1.1
LC1_Short_forestay_1 133 143 11 11
LC1_Short_forestay_2 133 143 11 11
LC1_Short_forestay_3 133 143 1.1 11
LC1_Short_forestay_4 133 143 1.1 11
| ok || Ccancel

FEA Model Load Combinations

4 ustom Check - [m) X
Options
o Tile [Bending | C
Rias [Bending |
Description | lv] Al Loads -
‘Show Parameter Description Selection Companent 2..31.AISC360 bend
Parameters {6) / Replacements (1)
Replaceme: BeamI_Mn_Major (BeamI Mn Major) - E
Switeh(B _Typ =, compact, -2 7. 'n, noncompact, ~i.'n, slender, ©.in)
Parameter = Mn_Major (Mn Majer)
Switch(SDCSectionType, sdc_IBeam, BeamI_Mn_Major, sdc_CircleBeam, Ci-cl=. ', sdc_BoxBeam, fo
n_tajor)

. .
Parameter = Mn_Minor (Mn Minor)
Switch(SDCSectionType, sdc_TBeam, ~5.'n, sdc_CircleBeam, Circle.'n, sdc_BoxBeam, Fox.in_linor)

Parameter = Bending_Major (Bending Major)
if(verticalaxis - Axisv, AbsMax(Mbendl[Top], MBend1[Bot]), AbsMax(Mbend2[Top], Mbend2[Bot]))

Parameter = Bending_Minor (Bending Minor
if(Verticalaxis = AxisY, AbsMax(Vbend2[Top], Mbend2[Bot]), AbsMax(Mbendl[Top], MBend1[Bot]))

Parameter = Uf_Major (Uf Major)

if((SDCSectionType = sdc_Ibeam or SDCSectionType = sdc_BoxBeam or SDCSectionType =

sdc_CircleBeam) and Double_Symmetric = true, Abs(Sending Major / (F_b * Mn_Major)), @
NotSupported) e

(8] [ [commat= | [ 08w | [c][] Carcel

Checks Recognition
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Member Checks. Buckling length recognition

SDC Verifier implements the following standards for checking large (offshore) lattice structures: AISC/ANSI 360-10, APl RP
2A, Eurocode3, ISO 19902 and Norsok N0O4.

AISC 360-10 APl 2A RP 1ISO 19902 Eurocode3 Norsok N0O04

Beam Member Finder recognizes beam members (buckling) lengths automatically for 3 directions (Y, Z and torsional)
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Buckling length is calculated between the Joints and does not depend on the model mesh.
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Joint Check

Verification of the tubular joints is performed by Joint Check according to the following standards: API RP 2A, Eurocode3, ISO

19902 and Norsok N0OO4.

API 2A RP ISO 19902 Norsok N004

Fully automated recognition of connections with their geometrical parameters.

FEA Model Joints

Brace classification (depends on the load pattern) is calculated for each load situation automatically, which significantly

speeds-up the verification process.
g
A
1400.
= = -~

Connection Brace Joint Type
D Number

1 #1 (ElemiD = |K
27)
#2 (ElemiD = |K (94.92%)
13) TY (5.02%)

#3 (ElemID = [K (94.92%)
19) TY (5.08%)
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Fatigue and Weld Recognition

Fatigue is a progressive structural damage of materials under cyclic loading. SDC Verifier implements the following standards
(based on the Palmgren-Miner S-N curves): Eurocode3, F.E.M 1.001 and DIN 15018

Eurocode 3 DIN 15018 F.E.M. 1.001

The fatigue damage method allows for different loading patterns (stress history) and calculates fatigue life consumption
for each cycle based on the stress variation and the number of load cycles.

Stress History, 20 years  Cycles, millions

Half boom - end boom 0.94
Half boom - bunker 2.66
P1- half boom 0.60
P2 - half boom 0.17
Total 4.37

060 W | |
0.17 '- | | .
Pl PEVI \L \L \1« ‘ \l« \l, -v v W W

Weld Finder recognizes automatically: non-welds, and crossing welds:
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Weld Classification

The notch group classification or fatigue strength of the welds depend 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 weld finder.

' Edit Classification - X Detailed . )
Constructional detail
Category
ID [1 | Title [FAT Class |
Alias [FaT |
Description | | LV 100
Element(s) Classification
No. Selection Classflication =
2 | Al Enties 100 (XY, YZ, Z%) =
3| Mlwelds 100 () 80
4 All welds 80(Y)
5 All welds intersections B0 (X, Y. XY)
o =10 mm
—— ‘L"‘-\
v 80 Ny -
= =
Import Welds oK e S~~——

1000
T
E
£ \
o
o 2
< s - =
V] — —
%ﬂ —
- 3
%)
7]
V]
=
7]
-
|5
=
(]
? m=5
10 + i r 2 3 b |
1,0E+04 1,0E+05 1,0E+06 1,0E+07 1,0E+08 1,0E+09

Endurance, number of cycles N
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Plate Buckling. Buckling Plate recognition

Plate buckling strength is an important aspect in offshore steel construction design. Each plate should be checked as it
influences on the strength and stability of the whole construction. In SDC Verifier plates can be checked against buckling
according to ABS 2004/2014 and DNV RP-C201 2010 rules:

DNV-GL

ABS 2004 & 2014 DNV 1995 & 2010

Plate dimensions are required to perform plate buckling check. Panel Finder recognizes X/Y/Z and custom (inclined and
curved) section:

8
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Plate Buckling. Buckling Plate recognition

Colored plots with labels (dimensions) make it easy to preview the results of the tool. The following plot present buckling
plates on part of the hull (curved section).

e -

Results can be presented over sections (frames/longitudinals/decks) and results which are above the limit are highlighted
with red:

Buckling(L52, 5 Sections)

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

Stress X Stress Y Stress XY Equivalen Buckling Buckling

in plate inplate inplate t3Stress Factor Factor

direction direction direction Combined Overall
1..Section X 1 (X = 70) [MaxID=86] -62.0e+6 |-38.3e+6 |-38.4e+6 |85.8e+6  |0.952 0.976
2_Section X 2 (X = 71.68) [MaxID=10] -72e+6  |-316e+6 |-81e+6  [319e+6  |0.335 0579
3..Section X 3 (X = 73.36) [MaxID=63] ‘57.0e+6 |425e+6 |-44.3e+6  |92.3e+6
4_Section X 4 (X = 75.04) [MaxID=9] -72e+6 | -315e+6 |-81e+6  [319e+6  |0.334 0578
5. Section X 5 (X = 76.72) [MaxID=67] -63.7e+6  |-38.9¢+6 |-392¢+6 [87.8e+6  |0.993 0.996
Max over Sections [3/63] 570e+6 |-425¢+6 |-443e+6 |923e+6 1034 {4017 |

9 I —— WWW,SdCVe riﬁer,com
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Report. Model Setup

Preparing full calculation report is one of the most time-consuming parts of the project. An engineer has to make the same
routine processes to create calculation report from project to project. SDC Verifier allows the process of report generation
to be done automatically, reducing time expenses.

Description of materials and properties data (including mass overview). Elements related to material/property are
highlighted:

B HS 0 - Model Setup i I | 1]
HOME INSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS REVIEW VIEW DEVELOPER -
o . % i : 3 i s ‘ N
Navigation 8L
‘Ssarch document ) v\

HEADINGS ~ PAGES  RESULTS

= 6..perforated stainless steel. horizontal 6..bottom frame stainless steel

a Froperty Value Property Value
T Elements 2188 Elemenis 10718
Mass 1 Mass s
WModel Information Grauty Center 1135 49.44; 10.30) Gravity Center 143 4923 19.62)
Young Modulus 183211 Young Modubs =TS
4 Model Entities K Shear Mogulus 0 Shear Modulus o
4 Materials Posson Fabo ot Foisson Rate o
Materials Summary Mazs Densiy 01002 Mass Density 1108220
Tensiis Stranghh o Tensll Strengih T
1..stainless steel Yield Stress o ekl Sirese o
2.steel ™
3.HPL

4.line connection material
S..perforated stainless steel. h... -
G.bottom frame stainless steel

7.front HPL covering

8.side HPL covering o
b Properties
4 Constraints
1.5PC1_1 H
2.5PCSS.SID 1
N

Company -

1724 WORDS

Constraints Materials

This paragraph contains information about constrained parts of the model. This paragraph contains materials information.

1..SPC1_1 Materials Summary

Definition Count e Elements Mass Gravity Center

SPC1_1 72 nodes TxTy Tz 1_stainless steel 5971 663 [1.48; -40.34; 16.80]
2.steal 283 o7 [1.52; -49.32; 16.48]
3.HPL 81385 2048 [1.41; -48.24; 17.08]
4..line connaction material L] 0.0 [0.00; 0.00: 0.00]
5 _perforated stainkess steel. horizontal 2185 171 [1.33; -40.44; 16.36]
8_bottom frame stainless steel 10716 1744 [1.43; -40.23; 16.82]
7.front HPL covering 217 2.9 [1.41; -48.30; 16.25]
8_side HPL covering 438 63 [0.40; -40.35; 17.81]
Mass Elements. 20 00 [0.00; 0.00; 0.00]
Owerall 23260 68.8 [1.41; -49.26; 16.63]

10 L] WWW,Sd cve rifie r.com
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Properties Summary

ithe: Elements  Material Mass
1..bolt diafmm 176 2.steel 04
2,208 steel angles 2350 i..stainless steel 380
4 _Plate =12 32208 HPL 1241
7.covering vith angle Plate 1210 2HPL 43
=iz

2_plate t=5. bottom frame 10718 B_bottom frame stainless 1744

steel
8_bolt dad4mm o7 2_steel 01
10. bolt dia 14mm 10 2_steel 02
11, plate t=4mm i83 1_stainless steel 04
12_upper covering Flate t=12 20317 3_HFL 1165
13 1=D8_support plate 0 1_stainless steel 00
14, plate t=2mm perforated 2105 3. perforated stainless steel. 17,1
harizantal

15._plate =2mm smallbeam 2252 1_stainless steel 51
21.front middle covering 2277 7.frant HPL covering 29
Flatz =12

22.5ide upper covering Plate 438 4.5ids HPL covering LE]
=12

25.top upper cavering Plate 2881 2HPL 24
=iz

26, front upper covering Flate 3720 2HPL 208
=iz

27, support plate t=12 187 i..stainless steel 23
Owverall 23245 588.8

Gravity Center
[1.50 -42.30: 16.74)
[1.465; -42.33; 16.88]
[1.40; 40.24; 16.78]
[1.50; -49.32; 16.57)
[1.43; 40.23; 15.82]
[1.53; 40.34; 16.08]
[1.55, -40.38; 16.07]
[1.71; 40.75; 16.34]
[1.42; 42.11; 17.08]
[0.00; 0.00; 0.09]

[1.33; -42.44; 16.38]

[1.34; -40.43; 16.58]
[1.41; -42.30; 16.25]

[0.40; -42.35: 17.81]
[1.40; 42.33:18.19]
[1.36; -49.78: 17.58]

[1.55; -42.38; 16.08]
[1.41; 40.28; 16.63]

Company
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Report. Results

Results contain plots and tables. It is possible to view detailed results for each entity, extreme results on selection

advanced tables to compare load results:

Page 10f2
1..Static Stress Check

Categery Elemental Custom Check

Setecticn Al Entises

Paameiers 2

2..Fatigue Check

roperty Value
Category Elemental Custom Chech
Selectian AllEnities.

Farameiers ‘

and

Page 2 of2

Utilization Factor (LG1. All Entities)
Stanaara T.FEM 1.001

Losd Group
selsction

Check
Parametar

T51] 1. Stave Shezs Check
LG1. Laad Groua 1 Usizatian Factor
Al Entites

Overall

Utilization Factor (LGA, All Enfities)
Standard,

1_FEM 1001 Check
Load Group L1 Lo Group 1 Parameter
seloction Al Entiies

treme i
[Maximum |

3, Total)

[51] 2. Faiigus Gheeh
Usiization Fasctor

q. Overall

x Y z XY Z X E

| __ooof ooof [ asef T [ em| oo
I I I
| | I

Chack TST]7 St Stiess Checn Fomt Taml Ghack 5112 Faigus Check Foint Total
Load Group LG1. Load Group 1 Parameater Absolute Overal Uilization Factar Load Group LiG1. Laad Groug 1 Parameter Overall Utilization Factor
selaction 36174 elementis) Viw 3. Unitied Seloction 38174 element(s) View 3. Unstled

Praparan by

socvemer (9§ B

/ Frapareator
asmpany

W sacvener com

Company

Praparaa vy
ww sacvarer com

socverner o | D O

/ Preparsat
cmpany

Company

A complete setup of reports, with headings and bookmarks, enable quick navigation through the reports.

Bookmarks » 4

E@ PR R
N rames ~
LJ u]; Frame 0 (X=0)

~J Frame 1 (X=1.9)
fr_l N Frame 2 (X= 3.8)
M Frame 3 (x=5.7)
P4 N Frame 4 (x=7.6)
| L7 Fames (x=95)
- N Frame 6 (X=11.4)
=

é

M Frame 7 (x=13.3)
N Frame 8 (x=15.2)
~J Frame 9 (= 17.1)
M Frame 10 (X= 19)
W Frame 11 (X= 20.9)

-
(7] N Frame 12 (X= 22.8)
~J Frame 13 (X= 24.7)

p s o
/ﬁ M Frame 14 (X= 26.6)

W Frame 15 (X= 28.5)
@. W Frame 16 (X= 30.4)
) - Frame 17 (X= 32.3)
R Frame 18 (x=34.2)
W Frame 19 (X= 36.1)
W Frame 20 (X= 38)
~J Frame 21 (X= 39.9)
R Frame 22 (x= 41.8)
W Frame 23 (X=43.7)
M Frame 24 (X= 45.6)
~J Frame 25 (X= 47.5)
N Frame 26 (X= 49.4)
W Frame 27 (X=51.3)
W Frame 28 (X= 53.2)
~J Frame 29 (X= 55.1)
N Frame 30 (X= 57)
W Frame 31 (X= 58.9)
MW Frame 32 (X= 60.8)
~J Frame 33 (X= 62.7)
N Frame 34 (X= 64.6)
W Frame 35 (X= 66.5)
W Frame 36 (X= 68.4)
~J Frame 37 (X=70.3)
RN Frame 38 (x=72.2)
W Frame 39 (X= 74.1)
W Frame 40 (X= 76)
~J Frame 41 (X=77.9)
N Frame 42 (x=79.8) ™

5..Section X 45 (X =76.72)
Buckling (LG1, 1 Sections)
Standard

1_Piste Busking ABS 2014
LG1. Losd Grovp 1

Plate  Plate  Plate
Length Width Thicknessin Plate in Plate in Plate Stress

[S1] 1. Piate Bucking ABS 2014 (Piste Avg.
Element Avg)
45 Section X 45 (X =78.72)

Stress x Stressy Stress xyEquivalentUltimate Buckling
Strength S

Page30f3

00e+8] 1808043

Maxmum | 000 110.4e%0|

0008 1808243

Absohte |
MaxDeta | 00sv0 2270800

Absolute Buckling State Limit (LG1, 5..Section X 5 (X = 76.72), 2.Frame)
heck

Standard 1 Piate Bucking ABS 201

Section

1S1] 1. Plste Bucking ASS 2014 (Fiate Avg.
Element Avg)

45_Section X 45 (X = 78.72)

7 Preparsdfor
company

o socverfes com

Pragared by
socverrer WY AP

Company

4l 4 [49/578 Iy o» g

BB E

7291% O —4—— @ 4

With help of Report designer, it is possible to completely control structure of the report and easily preview and modify it. A
variety of tools helps to create quickly huge amount of plots and tables.
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Customized Checks

The checks in SDC Verifier are completely customizable. With help of 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( . = Class4 and Reff > 0, Reff * Yield / GmO, Area * Yield / GmO)
I
Other Check User Defined
L Constants
Results Characteristics
Math Parameter = Uf (Utilization Factor)
. Abs(Faxial) / Nrd
Functions

I T~
[ Fem Results ] [

Local
parameters

The following example performs verification of bolted connections. Axial Force of bolts is compared with bolt design

resistance:
= O X

v Add Custom Check

Options
D |? | Title |ths Check Calculate Results over Directions
Alias |Eahs Calculate Res rer Points
Description | | L Load Calculatio All Loads
Show Parameter Description Celetion Property99. Bolt_M20° | #
Parameters (2) / Replacements ()
Parameter = Fsrd (Design slip resistance per bolt) L
All: miu * (Fpc — 0.8 * Fted) / Hamma m3
Parameter = Uf (Utilization factor)
Rl1l1: abs(Fhxial) / Fard o
= =
»
iy ; ’
[ ]
]
s
. ™
B B @ R B3 OK Cancel
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