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Preface SDC M

VERIFIER

- In this tutorial, APl 2A RP/ISO 19902/Norsok N0OO4 Beam Design Checks are reviewed.
- Abeam model of a steel frame has been used as a start FEM model.
- Beam member finder was used to recognize beam member length in 3 directions.

- The report was generated with the help of report designer.
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Launch SDC Verifier SDC M

VERIFIE

Open in Ansys Workbench N n I Ureved Project - Workbench ~ o0 x
AISC360 and Eurocode3.wbpj e Ven Tods Unts Brendons obs e
wEde
j-.. /EH Pro]ect-\
Cth On Model E | ﬂ]mt |e¢pRemnnect @Reﬁashm;ect - Update Project ‘::ALTS!H&P&QE
or in context menu click Edit R © o5t sooneic
Il Analysis Systems J
| B Code Checking and Reporting | . -
. s @ SDCVerifier i A | ik E
| s Bl CompanentSystems = s
o E Custom Systems 12| @ EngnesringData v /A'z B Model T
2 | BB @&ﬁ &l Design Exploration 13 [E ceomety v o4 3 |B@ Recogniton ¥ o4
-" !’*'" — —ﬁ @A_;—m = 4 @ model P 4l Load Combinations
3 BB Rrecogrition 3 Duplicate™ — 5 @ sewp # 4 5 B standarcs ey
4k Load Combinati @] ImportFile 1863 soution Eu 6|1 Reports i
z T - t From Same Model 7 @ Resuts ¥ SDC Verifier
All Loads
6 | [] Reports [ Import As Template
SDC Verifier|  Edit.. ] n
53 Duplicate
Transfer Data From Mew 3
Transfer Data To New 3
#  Update
Update Upstream Components
Clear Generated Data
Refresh
Reset
Bl Rename
Properties
Quick Help
Add Note :I’ View Al f Customize...
@ Ready
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Predefined project SDC M

VERIFIER

I @ Views (1)
I B Model
- BB Recognition
4 [F Jobs (1)
B8] 1. Static Structural
4 & |Individual Loads (6)
& 1. Gravity - step #1
& 2.Force Right - step #2
& 3.Force Left - step 23
& 4.Force Down - step #4
& 5.Force Middle ¥X - step #5
& 6.Force Middle -YX - step 6
|+ Load Sets (4}
4 Load Groups (1)
FG Fatigue Groups (0}
BH Tables (0)
A Plots (0)
| ¥ Tools
Standards (0)
| &1 Post-Processing
2] Optimizations (0) -
Iﬁ H.El]ﬂ:l'fS [m 0.000 5,000 10,000 ()

2500 7500

This tutorial uses project with predefined boundary condition, load combinations

and load group. The model contains only circular tubes elements.
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Analyze Job

Press M:mv and select Analyze active
job:1..Static Structural

LCTVAPLISO Norsokansy

3 R1 - C\Users\user\ AppData\Local\Temp\API RP 2Atmp\API RP 2A_fil

Home  Seftings Recognitions Toolz Standards  Help

= G i 0 Puoperiss 7 Rerumbar Ds |
DB B e ® S

Mew Open Save Savels Close
Project Misc
| @ Views (1)
I odel
| a :'Bmg“m“ D [t | Titie [static Structural |
4 B Jobs (1) . Description | | B |
4 [F 1.Static Structural
I & Individual Loads (6)
i ¥ Load Sets (4)
i 4! Load Groups (1) Analysis Static Structural
FG Fatigue Groups (0) | .
B Tables (0) Sty + All Entities
' Plots (0) |:| MNodal Force
I Tools
S:,ﬂndan‘]s ) || Beam Section [ ] General Miscellaneous
I ﬂ Post-Processing
[Z] Optimizations (0) Hot Spot Stress
[ Reports (0) [[] Use Simpla Stresses cutside Locations
[ ] Use Average Corner Data Elements 6404

SDC
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M

[ @ Views (1)
I B Model
I BB Recognition
4 [& Jobs (1)
4 [ 1.5tatic Structur
I & Individual Lo
b+ Load Sets (4)
I 4 | oad Groups
FG Fatigue Grou
EH Tables (0)
& Plots (0)
| K'Ibuls
Standards (0)
(3 Post-Processing
[Z] Optimizations (0}
[ Reports (0)

XU

Add

Add Job of lobs
Copy

Rename

Remaove

>

Analyze |

Clear Results

- = g
16:24:44 Updating Connection Finder...

16:24:44 Updating standards...

16:24:44 Project C\Users\user\AppData\Local\TemphAPRI RP 2AtmphAPI RP 24_files\dpM\SDOWAACTVWAP] RP 24 ansv was opened
18:30:22 Static Structural Analysis analysis started

16:30:32 Static Structural Analysis analysis finished

16:31:37 CUserstuser\AppData\Local\Temp\API RP 28tmp\API RP 24 files\dpO"SDCVRACTVAPI RP 2A.ansy saved

16:31:51 Ch\Users\user\AppDatatLocal\Templ\API RP 2Atmp\API RP 24 files\dpO\SDCVRACTVAPI ISO Norsok.ansv saved

v

Nodes: 12651 Elements: 6404 C\Users\user\AppData\Local\Temp\AP| RP 2A.tmp\AP| RP 2A files\dp0\globaN\MECH\SYS.mechdb

MEKS (Meter/Kg/Second) G+ Ansys
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Explanation of Joints SDC Iz

VERIFIER

Joint - location where different beam members connect. They are used to recognize beam
member
length by Beam Member Finder Tool.

There are 6 types of Joints:

1D Joint - 2 beam members that lie on the curve but with different properties;
2D Joint - beam members connected in one plane;

3D Joint - beam members connected in space;

Free Joint - node which belongs only to one element (free);
Beam-Plate Joint - beam member connected to plates (perpendicularly); User Defined;
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Joint Recognition SDC Iz
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Joint Finder - | >
Execute Edit from Joint Finder 4 [E[=
Change Type for Selected Joints
contextmenu e Nane [ ]| socton [mmmes |
Plot All Joints ‘ | Filter by Type My 2Dz, 2‘ m‘ Find by Node ID Q Navigate
Show Labels None -
—a PreSS Find. Show 2D Joint Axes | Relevant “]
1) Free (0)
¥l 20y @ Plate 20y (0)
| @ Views (1) T
I . Mﬂ‘dﬂl [¥] 2D Und. (0) [¥] Plate 2D Und. (0)
wgw [+ 3D (0) [¥] Plate 30 (D)
] & Recog-m!:un s e
-LJ'D"“: Findar - [V St anly Jouit Elesii |
# Beam M¢| #  Edit n
:ﬁ? Beam 5e: 2
EI Panel Fin = | Colored Plot
4\ Weld Fin @ Plot Types
sls Connecti : =
i  Plot Entity Ids
I [ Jobs (1) El
) Plot Types and Entity Ids
" X Taols - YF
I Post-Processimg a
(=] Optimizations (0)
IE REPDTE (0 File Home  Setings Tools Standards  Help

It is possible go to

Recognitions on ]
Ribbon tab and press ALL -L n/: = & i ﬂ&I

Joint: Recognize All Jmt Beam Member  Panel Weld Connection  Beam Section

| | loint Finder - recognize joints Igzs
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Joints Plot SDC Iz
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: Modify Joint Type Plot Joints of
Select All Joints (Ctrl+A). specific type

Joint Finder
Press [ 7] and execute [§  Plotloint Typein Colors| | 4 [%[=]
Change Type for Selected Joints
Type | None [ s ]
Plot All Joints
Press OK. Show Labels | Wone “|
Show 2D Joint Axes | Relevant <
gve  gen A
oo @y
(A2b2(E) Hht= 20 6 (| B rosen-52 0
20 Und. (0) Plate 20 Und. (0) _ ® NedelD =78 3D
[ Node ID =103 3D
130 39 V] Plate 30 (0] - — e
= g User (0) Besm-Plate (0) # Node ID = 129 n
# Node ID = 154
{1 Show only Joint Elements T
il Node D= 192 L)
& Node ID = 205 20z
# Node ID = 230 EDY
¥l Node ID = 255 2Dz
@ Node ID = 280 3D
5l Node ID.= 305
 Node D =318 :
I # Node ID = 343 3D
. Node ID = 356 2Dz =
FNodelD =405 3D
 Node ID = 419
% Node ID = 445 an |l
L. Plot Joint Type Labels
[ Thot omtopein oo
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Beam Member Lengths in 2 directions SDC Iz
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Beam Member Finder recognizes beam members and (buckling) lengths for different directions (Y, Z and Torsional).

2DY =

Length Z - 2 Beam Members with L =5
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Recognize Length §DC Iz
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Beam Member Finder - 0 'Y
. =] 4 [¥[=]
_0 E).(eCUte Edit from Beam Member Length Y | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
F 'nder contextmenu rr;ak::i:tomians o T S ::?;. st Y, ]
ng . —
Oio 1 User }:}
_a Press Find. 20y Pite 20y &
20z [ Plate 2Dz o
I @ 'l.l'im [I] [] 2D Und. [1 Plate 2D Und.
£} Plate 3D
I B Meodel
g Beam-Plate
- E Hﬂ:ngmhun Set K=0.01 for members fixed by plates
__Joint Finder | |
,f:EeamMembe:rFi — e~
g-'_tfl Beam Sections FE:“-'. Edit | a Lengthfml | I \
= Panel Finder Length Factar | || |
4\ Weld Finder cmipe  |A 7| \ B
skt Connection Finder A=085
B = Calculate =
I @ JDbS {1’} used in API 24, AISC89, 1SO19902 U
and Norsok NOD4 standards
I % Tools [&]
I Standards (2)
| &2 Post-Processing Settings. i Cace]
[Z] Optimizations (0)
[il Reports (0)

Default Break Joint Options for Tabs:
Length Y: 2DY, 3D, Plate 2DY, Plate 3D

It is possible to open it
another way - go to

Recognitions tab in ALL _L ./:l' E' & 4 ﬁ?

Ribbon and press Beam Recognize Ml | Joint BeamMember Panel \Weld Connection Beam Secion
Member:

File Home  Seiings [Mal=esshilie =88 Tools Standards  Help

Length Z: 2DZ, 3D, Plate 2DZ, Plate 3D
Length Torsional: 2DY, 2DZ, 2D Und, 3D

| Beamn Member Finder - recognize beam members and their length

https://sdcverifier.com




Beam Member Finder interface SDC Iz
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Beam Member - a straight line.

Beam Member Finder - O *
If it contains _]OlntS it 1s spllt on @ 4 @
sub members. _ _ .
Length Y | Length Z I Length Torsional | Edit Member (in all directions) | Filter |
Break Joint Opti |
i Sl e D Title Blements  length  =="9 cmType Modified Joint - NodelD [oint Type]
| Length Y \, | Factar
1 Beam Member 1 (¥) 50 5 1 A 1[2Dz]
b L User g Beam Member 2 [¥) 50 5 1 A 521204 E
Break OptiOﬂS define what 2Dy Plate 2Dy M3 Beam Member 3 (¥) 100 10 458[2Dy] 405[30] 507[2Dy]
. . . w4 Beam Mermber 4 (¥) 100 10 556[2Dy] 445[3D] 605[20y]
[ 20z [T] Plate 2Dz
Joi nts are used to Spl]t beam Il 5 Beam Member 5 (¥) 100 10 103[30] 356(202] 104[2Dz]
members [J 2D Und. [ Plate 2D Und. 6 Beam Mermber 6 (¥) 51 5 1 A 154[20z] 167[2Dz]
30 Plate 30 B7 Beam Member 7 (¥) 100 10 205[2D=] 230[30] 255[2Dz]
8 Beam Member & (¥) 51 5 1 A 305[2D=] 318[2Dz]
heani-Rlate 9 Beam Mamber 0 (¥) 28 2795 1 A
Set K=0.01 for members fixed by plates B 10 Beam Member 10 (¥) 56 559 318[20y]
=11 Beam Member 11 {¥) 56 559 305[2Dy]
| Update Selected Members |
12 Beam Member 12 {Y) 50 5 1 A 3368[2Dz]
Change Length/Factor for Set to Selected 13 Beam Member 13 (¥) 103 10 1176(30]
; 5 i A 3518[20z]
Length [m] ‘ | | Set | 14 Beam Member 14 (Y) 50
SeleCted beam membe rs ™~ — # 15 Beamn Member 15 (¥) 103 10 ' Plot selected members
Length Factor | [[ s | u R A} . 5 . X B Plot Length Crtera =
) ) 7 ; S 4 W Plot Members 1D Labels {H
m Tvpe is used inAPI 2A. IS CmType St | 17 Beam Member 17 {Y) 28 ; A o e
) E
=085 M= 18 Beam Member 18 (¥) 56 559 & Plot Length Labels Z
1 9902 and NOFSOk N004 B = Calculate =19 Beam Member 18 (Y) 56 559 & Plot Cm Type Labels E
Standa rdS T| used in API 24 AISC89, 15019902 20 Beam Member 20 (¥) 13 1.25 | A M Plot Length Factor Labels
and Morsok NOO4 standards S 1 L Plat Joints for Selected Members EI
21 Beam Member 21 {Y) 28 : A e
|22 Beam Member 22 (Y) 36 3.5¢ B Plot Length Labels in ¥ and Z axes a
. . seres g A
Press Settings to define

recognition options: selection,
default title

Colored Plot of members with

Press Find to automatically recognize

labels (ID, Length, Factor or Cm
Type).

Beam Members and Sub Members for all
3 directions (Y, Z and torsional)
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Beam Member Finder interface

Break Joint Options define which types of joints will be used
to split Beam Member on sub members. There are 3
predefined Break Joint Options (Length Y, Length Z, and
Torsional) and custom.

Sub members from table on a plot:

Beam Member Finder =4 O X
=] 4 [][=]
Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
Break Joint Optiens | Length . X X Al |_|
D Title Elements  Length £m Type Modified Joint - NodelD [Joint Type] =4l
| Length ¥ w Factor
1 Beam Member 1 (¥) 50 5 1 A 1[202]
B [l 2 Beam Member 2 (1) 50 5 1 A 52[202) E
20y Plate 2Dy 53 BeamMember3({¥) 100 10 458[2Dy] 405[3D] 507[2Dy] |j
[ 202 [ Plate 20z 31 Beam Member3.1 (Y) 25 25 1 A
32  Beam Member3.2 (¥) 225 25 1 A
[ 2D Und. [] Plate 2D Und. 33 Bearn Member 33 (¥) 25 25 1 A .
0 Plate 3D | 34 Beam Member 34 (¥) 25 25 1 A |
B4 Beam Member 4 (¥) 100 10 556[2D0y] 445[30) 605[20y]
Beam-Plate Ly Dy
5 Beam Member 5 (¥) 100 10 103[20] 256[2Dz] 104[2D4]
Set K=0.01 for members fixed by plates & Beam Member 6 (¥) 51 5 1 A 154[20z] 167[20z}
w7 Beam Member 7 100 10 205[2D4] 230[30] 255[20%
| Update Selected Members ‘ * arMember i) et
i Beam Member & (¥) 51 5 1 A 305[20¢2] 318[2Dz]
Set to Selected 9 Beam Member 9 {¥} 28 2795 k| A
Length [m] | ‘ | Set. ‘ 10 Beam Member 10 (Y} 56 559 318[2Dy]
11 Beam Member 11 (¥} 56 559 305[2Dy]
Length Factor | ‘ | Set ‘
12 Beam Member 12 {¥} 50 5 1 A 3368[20:]
Cm Type | A - Set ‘ 13 Beam Member 13 (¥} 103 10 1176[30]
A=085 14 Beam Member 14 (¥} 50 5 1 A 3518[20z]
B = Calculate 15 Beam Member 15 (Y} 103 10 804[30]
used in AP| 24. AISC8S. 15019502 16 Beam Member 16 (Y) 50 5 1 I 3668[202]
and Norsok NOO4 standards
17 Beam Member 17 (¥) 28 2795 1 A
18 Beam Member 18 (Y} 56 559 3825[2Dy] v IE‘
s o
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Beam Member’s Length Plot SDC Iz
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I Beam Member Finder - O x
=
B
Select a ll Beam Mem bers (Ctrl+A) Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
BBk intOie: D Title Hements Length -9 i Type Modified  Joint - NodelD [Jgint Tyge] =
Length ¥ - - — Factor ‘ —
1 Beam Member 1 (1) 50 5 1 A 1[2D2] [=]
Press # and execute R et 2 BeamMember2(y) 0.5 1 A sapz0m 3]
20y Piste 20y =3 Beam Member 3 (1) w10 : 458120y} 405[30) S07[28y]. &l
to display Length Plot [M _Plot Length labels] . liasne 1 st TR -
32 Beam Member 3.2 {¥) 25 25 1 A
120 Und. [] Plate 2D Und. 33 Beam Member33(Y) 25 25 1 A
ap Plate 3D 34  Beam Member 34 () 25 25 1 A -
Press OK . . 4 Beam Member4 (Y). 100 10 556(20y] 445[30} 605(20y]
55 ‘Beam Member 3.(¥) 100 10 103[3D] 356[2Dz] 104{2Dz]
Set K=0.07 for members ficed by piates 6 Beam Member 6 (1) 51 5 1 A 154{202] 167[202])
‘ S ‘ Bi Beam Member 7 (¥) 100 10 205{20z) 230(3D] 255(202]
& ‘8eam Member 8 (1) st 5 — 305(202] 218(202)
Set to Selected 9 Beam Member 9.(¥). 28 2795 1 A
Length [m] | 10 Beam Member 10 {¥) 56 559 318[20y].
] B 11 Beam Member 11 (¥) 56 559 30| &  Plot selected members
Length Facter | ‘ 12 Beam Member 12 (¥) 50 5 1 o 33| B Plot Length Criteria
= 4 Plot Members ID Labels.
CmType D b Lk Benabiembel: ) 103 10 B W Plot Full Membere [D Labels
A=085 14 Beam Member 14 (¥} 50 5 1 A 35( M Plot Length Labels
B = Calculate & 15 Beam Member 15 ¥) 103 10 8o ot Cm Type Labels
used in API 2A. AISC89. SO19502 = e = 1 | B | Plok tength Factor Labeis
and Norsok NOOA standards 16 Beam Member36.0) 50 & & L 0 | it roints for Selected Members
ikl Beam Member 17 (¥) 28 2795 1 A WA Plot Members Y and Z axes
18 ‘Beam Member -u;m 56 5_59 34 4B Plot Length Labelsin Y and Z axes m
>
V=

L3
=

Plot selected members

Plot Length Criteria

Plot Members ID Labels

Plot Full Members [D Labels

Plot Length Labels

Plot Cm Type Labels

Plot Length Factor Labels

Plot Joints for Selected Members
Plot Members Y and Z axes

Plot Length Labels in Y and Z axes

BB HE S S E
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API RP 2A-LRFD

Recommended Practice for

Planning, Designing and Constructing
Fixed Ofishore Platforms — Load and
Resistance Factor Design

APl RECOMMENDED PRACTICE 2A-LRFD (RP 2A-LRFD)
FIRST EDITION, JULY 1, 1993

-

Amaerican Petroleum Institute
1220 L Street,
‘Washingtor,

14

This "Recommended Practice for
Planning. Designing. and Constructing
Fixed Offshore Platforms Load - and
Resistance Factor Design” (LRFD)
contains the d and engineering design
principles and good practices that have

been the basis of the API RP2A working
strength design (WSD) recommended
practice, now in its 20th Edition. The
LRFD provisions have been developed
from the WSD provisions using reliability
based calibration.

SDC

VERIFIE

™M

Tssued by
AMERICAN PETROLEUM INSTITUTE
Produetion Department

FOR INFORMATION CONCERNING TECHNICAL CONTENTS OF
THIS PUBLICATION CONTAGT THE AP PFRODUCTION DEPARTMENT,
1201 MAIN STREET, SUITE 2535, DALLAS, TX T5202-3864 — (214) T48-3841,
SEE BAGK SIDE FOR INFORMATION CONCERMING HOW TO OBTAIN
ADDHTIOMAL COFES OF THIS FUBLICATION.

Usars of this publioation should bacoma familiar with te scope.
is

than

OFFICIAL PUBLIGATION

b

REQ, U & PATENT OFFIGE

Copyright ® 1003 American Petrolsum Instiute
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Cm - reduction factors

SDCM

0.5 Notes to Table D.3-1:
¥ aF &4_?_ e\ i hichever licable to if
o P A ! . . i i a ic
#cFen ~ SoFon iy -t 1-—;%:) Cmy and Cmz reduction factors are used in B T e e
$cFey % combined axial and bending check. API RP 2A to in the above table are as follows:
""" s description: (a) 0.85
TABLE D.3-1 "
EFFECTIVE LENGTH AND BENDING (b) 0.6-0.4 (ﬁ;). no more than 0.85, or less than
REDUCTION FACTORS FOR ) )
MEMBER STRENGTH CHECKING ] L 35T e W Sl
Effective By default Cm Type E .equal to A = 0.85 for the member unbraced in the plane of bending
Length  Reduction all members. It is possible to modify Cm Type under consideration. M;/M; is positive when the
Situation Factor K Factor CmiV) for selected members: number is bent in reverse curvature, negative
Superstructure Legs : when bent in single curvature.
ey B o pa (c) 1.0-0.4 “‘_fcf). or 0.85, whichever is less
Jacket Legs & Piling :
Grouted Composite Section 1.0 (e)
Ungrouted Jacket Legs 1.0 (c)
Ungrouted Piling Between
Shim Points 10 (b) In SDC Verifier B = minimum from (b) and (c)
Jacket Braces »
Face-to-face Length A -
Main Diagonals L ™ (b) or () o e =
Face of Leg to Centerline 2
Joint Length of K-Braces® 0.8 © Cmy ar)d Cmz factors for 1SO 19902 can.be A = 085
found in the Table 13.5-1 and are used in E = Calculate
Longer Segment Length of :
X-Braces® 09 (© the formula 13.3-3. used in APl 2A. AISC89, 1IS019902
Secondary Horizontals 0.7 () Cmy and Cmz factors for Norsok NOO4 Rev3 and Morsok NOO4 standards
Deck Truss Chord members 10 (aMdor(c) can be found in the Table 6-2 and are used
Deck Truss Web Members in the formula 6.27
In-Plane Action 0.8 (b)
Out-of-Plane Action 10 (a) or (b)
15

https://sdcverifier.com




Add API RP 2A-LRFD standard SDC
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Execute Standards => Add => APl RP
2A-LRFD (1st, Jul 1993). API 2A RP standard covers the design

_0

I % Tools

checks only cylindrical types of shapes.

et API RP 2A-LRFD (1st, 1993) - X
i @ Post-AT Add |8 |ass v
[E] Optim| =I1 | Rename Multiple B |asc 4
B Repor = porioue wuttipic G O ] D E | Title |API RP 24-LRFD (1st, 1993) |
Renumber E AlJ (2005 Edition, 2017) E API RP 2A-WSD (21st, 2007) Aliaz |S‘Iandard‘| |
Clear Results B | as3000 {1993) L
B | asme , Rescrphion | | i |
DIN 15018 {1984) .
i . Safety Factors Selection
S | ovs 1608 ang 1612 Critical Elastic Buckling Coefficient (Cx)
B | e 13001 2018) Resistance Factor for Tension (Ft) 0.95 + Shape ‘2.Circular Tube' L|
Eurocad=3 ] _
FEM1.001 (3rd, 1998) Resistance Factor For Compression (Fc) 0.85 r| IEI
B | kM ’ Resistance Factor For Bending (Fb) 0.95
il ’ SECTION D Resistance Factor For Shear (Fv) Q.95 Elements 6404
Norsok NDO4 (rev.3, 2013) CYLINDRICAL MEMBER DESIGN =
i | Comparison Standard C, = critical elastic buckling coefficient
B | Deflection The theoretical value of C, is 0.6. However, a reduced ; :
g ‘[')ﬁgz::f C, =03 ﬂ'mmmeaded ::ri:j” ?\ Equation [] Use AISC 360-10 for non-tubular shapes | |—| Materials with Yield = 0 1
Custom - to account for fect tial geometrie | :
= - fé 'm within APl Spec 2B tolerance limits,
Load from Library Reference ] — 7
¢ = resistance factor for axial tensile l oK | | Kancel J
strength, 0.95
@, = resistance factor for axial compressive
strength, 0.85
¢, = resistance factor for bending strength, 0.95.
&, = resistance factor for beam shear strength, 0.95

16 https://sdcverifier.com




Define Material Characteristics SDC
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Press |4 to set the material yield stress
and tensile strength

Morsok NOD4 (rev.3, 2013) - *
Tensile Strength: 360e+6
D 1 | Title | Norsok NODA (rev.3, 2013) |
Alias |Standard |
. . .
Yield Stress: 240e+6 Bsibn | | = |
Safety Factors Selection
Press Set Critical Elastic Buckiing Coefficient {Ce) E' b
Resistance Factor for Tension (Gamma_Rt) 115 + Shape '-Z.;irgLHar Tube’ |_|
Press OK Resistance Factor For Shear (Gamma_Rv) 1.15 D E
i®) Calculate Material Factor (section 6.3.7)
Material Fatigue Parameters 7 a x O Sat Material P '1‘15 i
Materials Tensile Strength [Pa] ] ?:;;‘:e;ymygm Pal
1..Structural Steel Z _imm n

[] Calculate Non-tubular Shapes According to: Elements f4A04
T AISC 360-10 | el
® Eurocode3 Materials with Yield / Tensile = 0 I:l

Lok ] e ]

17 https://sdcverifier.com




Extreme table for bending check SDC Iz
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Execute Table from Bending Stress
Check Overall Check contains results from all checks. With the help of
eck context menu — " . e
e o one table/plot it is possible to verify if the model passes the
S checks ( < 1). Overall Utilization Factor = worst Uf among all
Press to select load | +uuces e ! checks.
—e Load Type: Load Group T =
5 b e
D THle Bending Momert IN] Bending Strength IN] b Utization Factor
_e Load: 1..Load Group 1 a = W s s 5
oo Ii= % 2 = &
ol up. 1. Load Group. iy AR
Table Structure ‘D‘Iedsnﬂcverl’mﬂtm "" Value 139431488 33028803200 127947813 ‘1,@
—e Press OK LT - - == 2 : = =
I [Eg Input Absolute
-4 |?E(k5-(9} . n WS |M(ﬁﬂmmw' Vl Value 133431488 330288032.00 127947813 1@
1.Dimensions (@ Detaiied fextreme locations - element and load for Load Groups)y Bomeri 10 %0 3037 6375 390
dimits, O Short anly exremes) Load IL5 L6 1§ L5
—0 Extreme Options: Detailed hechec
.Bending Check e -
.Shear Check 8 Add 3 :
3.:2’\?::; \nghﬁ:cr!id it
) [ 9.Joint Check Ng R reaite — .
—e Press Fill Table s . .
[ Reports (0) =
;:,; To Standard... L
Clear Results e ) |
Press OK n B | hE
Coriponens B e Table (var etions 7 u
3 [ = e g
T T e bt e (e ok | Ceed
Contour Plot
Beam Member Diagram
18 https://sdcverifier.com




Criteria Plot for Bending Stress Check

Execute Criteria Plot from Bending

Stress Check context menu

Press to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

Press to add view |+

SDCM

Criteriz Plot = =
1D b [me | |
Descption | (B2
Options o .
Check 5_Bending Check k= =
e Gy T lond Group 1 + Shape ‘2. Circular Tube' E.J @
I @ Views (1) - _
I Bl Model Feaveter =
[ . Ratngnitl'on Direction
I [ Jobs (1) LG Parameter
I % Tools
4 [ standards (1) Point OF Interest -
4 H:: I:ﬂ 2A-LRFD (1st, 1993) View @ E D Hements
4[] Checks (8) )
[ 1..Dimensions Lsoels Lints
[+] 2..Limits 5
[v] 3.Axial Stress Check | SeDelakTie [E] [ ok [[ conca |
7] 4.Bending Stre—=-—
.5 Shear Stress) ©~  Add B st S
[v]6.Axial and Be &  Egit it
b [V]7.Overall Chee Load Type Load Group
Q a_loint Check | =2 Rename O Individual Load Search
| g2 Post-Processing (B Copy O Logd St 1.Load Group 1
[Z] Optimizations (0) Reinove @ Losd Graiip
] Reports (0) Fatigue Group.
Copy To Standard... -
T Move 1.Static Structural
Clear Results
n E Table (expand/extreme)
g Components Extreme Table (over selections)
B Flow Table (over loads)
B Table (Loads vs Selections)
[[oc |
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Plot. Create View

Title: Isometric

Orient model in Ansys Mechanical as
shown on the picture

Press Get

Set parameters from notice 4

Press OK

Deformation: Undeformed

Display on: Result Only Show
Legend: On
Show Triad: On

SDC

VERIFIER

D 2 Tite[isometric |
Description | IV|
Location
CenterX [000 | Centery [650 | centerz [0.00 |
RotX  |0.00 | Raty  |650 | Rotz |00 |
tocX [1039  |locY [1683  |tocz [033 |
Up VecX [-7.35 | Up Vec [1470 | up vecz |-735 |
ViewX (058 | viewy |[0s8 | Viewz [058 |
0 v

Settings

Contours Contour Bands ~ +

Edges W
Independent Bands
Color Scheme

Display on I Result Cnly v |
Digits 5 ¥
Model Display Wireframe -

[ Logarithmic Scale
] Min, Max on Colorbar
[_] Semi Transparency

Date and Time

| Show Legend Show Triad |

Show Ruler ] Show Mesh

[] Show Thick Shells and Beams

Legend Limits

@ Use limits from legend settings

O Use local limits
Mode Automatic
Min | |

Max 1

Number of levels 12
Format

M
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Criteria plot for overall check

SDC™

VERIFIE

0000006

Execute B from Overall Check context

menu

Press @ to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

Select Isometric view

Press OK

I @ Views (1)
I EH Model
i BB Recognition
I [ Jobs (1)
I % Tools
4 [ standards (1)
4 [ 1.API RP 2A-LRFD (1st, 1993)
- R input
4[] Checks (8)
1.Dimensions
2.Limits
. Axial Stress Check
4.Bending Stress Check
5.Shear Stress Check
6.Axial and Bending Check

I 7__0.‘ 1l Chacl

El8.Joid 4= Add
I & Post-Processing & i
[Z] Optimizations (|
@Reports(m =l Rename
Copy

Remove

Copy To Standard...
Move
Clear Results

&

Table (expand/extreme)

Components Extreme Table (over selections)
Flow Table (over loads)

Table (Loads vs Selections)

Criteria Plot

Contour Plot
Beam Member Diagram

b 6E= =g [

Criteria Plot

_ . w

) Load Set
B R
_ Fatigue Group

Jobs

D [1 | Tie  [Abs Overall Utiization Facter (LG1, Shape 2. Circular Tube', v1, Total) |
e 2 s —

Checkc 8 Overa Check i e 1] 7] at] ] ol

Load Group [1--Load Group | | @ + Shape 2. Circular Tube' [E E]

Parameter | Overal Utiization Factor ~ = E

Dirsction |ﬂ \-']

LG Parameter |H:so5|.ﬂﬁ V.-‘

Poirt Of Interest. | Total v| T [AbsMax |

e [#] [#] genens o |

Ladels Nore ) [ (¢ e .7__ ¢
@[ ook || Caned |
Select Load — m] e

Load Type Load Group

1 Individual Load Search

1.Load Group 1

1..Static Structural
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Display Plot

—0 Press to display plot

—a Press OK

Criteria Plot - ®
D Tile  |Abs Overall Utiization Factor (LG, Shape 2. Gircular Tube', v1, Total) |
Description | |
Options Selection
Check [8.Overal Check | (] ] (][] 1] (] (A
Ed i [1.Load Group 1 | + Shape 2. Circular Tube' [EJ E|
T o E
Direction ;I& v] @ @
LG Parameter | Absolute v
Paint OF Interest |Tntai v| Type |-ph5ﬂm s;;|

2 mﬂb

|

OK || Cancel

22

A: All Loads
Ahs Overall Utilization Factar (LG7, Shape '2.Circular Tube', «1, Total)
Expression: RES6 (Scoped to Elernents)

Time: & s

e 1.8256

hdin: 0.0056152
AA452023 1127 LbA

SDC

VERIFIER

M
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Add 1SO 19902 standard SDC

VERIFIER

150 19902 (1st, 2007) - X
Execute Standards => Add => ISO
19902 (1st, Dec 2007) D 2 | Titke |15 19902 (1st, 2007) |
Alias | Standard2 |
PreSS OK Description | |v|
¥ R Safety Factors Selection
[y s (£ »| 8 |ass v Critical Elastic Buckling Coefficient 03 | it
VEEPo =i Rename Multiple AISC 8 ) ) - -
%lge = Muttiple e . Resistance Factor for Tension {(Gamma_Ri) 1.05 | + Shape "2..Circular Tube' |:|
?:‘. Renumber AlJ {2005 Edition, 2017) Resistance Factor for Compression (Gamma_Rc) 1.18 | |
el ﬁ:;go U . Resistance Factor for Bending (Gamma RE) 105
DIN 15018 (1934) Resistance Factor for Shear/Torsion {Gamma_Rv) 1.05 |
DAY k Rissistanee Fackor for Hoom Bucki
(Gamma_Rh) 1.25 Elements 6404
DVS 1608 and 1612 pEusEng \—| |:|
EN 13001 (2018)
Eurocode3 ¥ [] Use AISC 360-10 for Nan-tubular Shapes | | Materials with Yield / Tensj
F.EM 1.001 (3rd, 1998) _ i ==
KM v [ include Hydrostatic | |_|
SHE: v [B [ 150 19902 (15t 2007) | . . :
— : OK C |
Norsok NOO4 (rev.3, 2013) 1S0 19902 (2nd, 2020) | | s |

€, is the elastic critical buckling coefficient, see below,
The theoretical value of C, for an ideal tubular is 0,6. However, a reduced value of C, = 0,3 should be used in

. s e P Equation (13.2-10) to account for the effect of initial geometric imperfections within the tolerance limits given in
SO 19902 procedure is similar to APl 2A RP. In overall check it is Clause 21. A reduced value of C, = 0,3 is implicit in the value of /. used in Equations (13.2-8) and (13.2-9).

possible to verify if the structure passes all checks : Overall JRy is the partial resistance factor for axial tensile strength, 7 g = 1,05.
Utilization Factor = worst Uf among all checks < 1. 7R,c IS the partial resistance factor for axial compressive strength, i ¢ = 1,18.

Add extreme table and criteria plot for ‘1..Load Group 1’ the same 7Rp s the partial resistance factor for bending strength, , = 1,05,
as fOf' API Standard ¥Ry Is the partial resistance factor for shear strength, yp , = 1,05;

¥ Is the partial resistance factor for hoop buckling strength, g, = 1,25.
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Add Norsok NOO4 standard SDC Iz

VERIFIE
‘1.|+ g ’ ARG ¢
B2 = name Multiple S 4
Execute Standards => Add => Norsok l.gm. o s s - "
Zloptin T . . .
NOO04 (rev.3, Feb 2013). 18 Rep) %3 | Renumber Al (2005 Edition, 2017) Norsok NOO4 procedure is similar
i o , to APl 2A RP. In overall check it is
DIN 15013 (1984 possible to verify if the structure
Press OK DNV , .
508 e 1512 passes all checks : Overall
EN 13001 (2018) Utilization Factor = worst Uf
Eurocode3 »
- critical elastic buckling coefficient = 0.3 FEM 1.001 (3rd, 1998) Bl all checks < 1.
E material factor for tension = 1.15 FKM b
150 »

Norsok NDO4 (rev.3, 2013) \

= material factor for shear = 1.15
- see section 8.3.7 n

Yo =115 for F.. <(.5 (6.22) Norsok NDOA (rev.3, 2013) — X
Yu =085+060%, for 0.5<%, <10

s48 X >10 D '3 | Title |Norsok NDO4 (rev3, 2013) |

=145 or b, >1.
Yu * Alias Standard3 |
where Description | [+]
N |G;_:..4 5y . (6.23) Safety Factons Seleition
""" = r " ‘\': i b } ’ b Critical Elastic Buckling Coefficient {Ce) 03 | _
o b
where f, is calculated from Equation (6.6) or Equation (8.7) whichever is appropriate and f, from Equation i e i e s Shepeus fireanube E‘
(6.17), Equation (6.18), or Equation (6.19) whichever is appropriate. Resistance Factor For Shear (Gamma_R) 115 []
.24 : . : :
A = II _fL i e f_‘r (6.24) ®) Calculate Material Factor {section 6.3.7)
* NE * YV ) Set Material Factor to 115

fue and i, is obtained from Equation (6.8), and Equation (£.20) respectively.

Tpsa is obtained from Eqmm (6 16) and [] Calculate Non-tubular Shapes According to: El ts £404
LMl M, e, (6.25) _ emen .
15d 84 ! AISC 360-10 |:|
Cesa = —
J\ w

N i 4 * Eurocode3 [[ ] Waterials with Yield / Te
is negative if in tension. e

24 https://sdcverifier.com




Report - Tables

SDCMH

Home Insert

Execute Reports => Add => Designer Results @ % %b E;-ﬁ @

Expand/ Components Flow Summarized Forces Loads vs,
Table {over nodes) Selection

Results => Check Tables. Select Overall Check
and press Add Check Tables

| g8 Post-Processing

[Z] Optimizations (0)
[} Reports (0
& Add b Wizard - Empty
=l Rename Multipte Wizard - Model Setup
=  Remove Multiple Wizard - Results
Renumber Wizard - Full

Generate Multiple Designer - Empty
Designer - Model Setup
Designer - Results | |

Designer - Full

-

P pPprp BEED

Presentation

There are 4 templates of the reports:
Empty - only first page and preface items are included;
Model Setup - description of the model data (materials,
properties, components, boundary conditions) is included;

Results - for each load extreme displacement tables, stress and
displacement plots are included. Predefined tables: sum of
reaction forces, stresses/displacements summary tables;

Full - Model Setup + Results + all tables created in Job.

25

Extreme Extreme

| Results Post Processing Import

Iph Tables

HO Wb o

Criteria Contour Histogram Expand Beam Member Check Check

e i

Tables Plots
arcs

Add Check Tables

[51] 1..Dimensions

[51] 2.Limits

[51] 3..Axal Stress Check

[51] 4..Bending Stress Check
[51] 5..Shear Stress Check

[51] 6..Axial and Bending Check

[51] 7..0verall Check|
[S1] 8.Joint Check API LRFD
I Standard '2..1SO 19902 (1st, 2007)"
I Standard "3.Norsok NOO4 (rev.3, 2013)

4 Standard "1.4P] RP 2A-LRFD (1st, 1993)'

(o8 B8] @] >
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Report - Tables

SDC [V

VERIFIER

Select Load Group 1

Apply All Entities

Select Detailed

Press Ok

Repeat 1-4 step for Standard ISO 19902
and Norsok NOO4

Add Check Tables

I* Standard '1..AP] RP 2A-LRFD (1st, 1993)'
I Standard "2..150 19902 (1st, 2007)
I Standard "3..Norsok NOO4 (rev.3, 2013)

Custom Check Table

Loads
Coiit. | LG1..Load Group 1

Options

Table Type | Extreme (worst result on selection) v

Table Structure | Direction over Parameters v

Extrerne Options
®) Detailed (extreme locations - element and and load(for Load Groups])

) Shert {only extremes)
Filter by
Parameter Nene
Value > [
Sort by
Parameter Neone
Order Descending
Directions
All

el el [x][+] [+]

[]
[]

o
=
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Report - Plots SDC M

VERIFIE

—0 Execute Results => Check Plots _ Home insert | Results | PostProcessing  Import n
T m 2 b
EH % = T FH E O |.I.I.l. E 4, g |
Select Standard API RP 2A-LRFD and Exx;:andf Cog!(fronenm _llflti:i\r 5urrEmarizeddFﬂ:rrCﬁ Iégladcstys. Criteria Contour Histogram Eéq::nlnl:l BBEF;I'_I Member _fl;h;]ck Cpf;eg
. . reme eme able gver nodes| Selection p iagram ables  Plo
press Add Criteria Plot | Job Tables I Plots | Standards
2 Check Plots - ] b4
—0 Select Load Group 1 u
okt VG L ot Gt =N .
Add Check Plots - @ Parameters Directions All Entities EI
.. a Shnd:;i’:);:i"ip:f—lRFD(|s£1§93}' Absolute Axial Uf All Ed
—° Select All Entities AU
[51] 3. Axial Stress Check Absolute Shear Uf
(=] Absolute Shear Uf Torsional
e H s
Press OK + soiesrns st n
Repeat 1-5 step for Standards N = T—
ISO 19902 and Norsok NOO4 Vo Point fnteret
1.Default View [#] [endirmop
2.Jsometric :1 lJ /8Bottom
m Total calculation type | AbsMax
el ke [ []
Limits |Nm= [hone — 1[#] =]
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Report - Plots SDC M

VERIFIER

Home | Inset Resuts  PostProcessing  Import
, M B BB X4 %4 BSaAvBE © @ |
Select plot in API RP 2A-LRFD => Abs R | T R SR | B B U e B s e | a | e
e e i Sischrs
oy . L
UF Utilization Factor = 8] s IE]
B First Page v Behavior
I 7ot st Bk gt Ys
P Prefoce v Data
& & Results Check 7.0verall Check
we .
Select Break Page Before and press No e
pledtiisiony Posmeter Abolote OvertiUiztion o
5/ il Soncors LAPIRR BARED 1 1909
R i i vt
B8] Dispiscement (61, Al Entities) e
i _— (9] Abs Usum (LG1, AllEntites, v1) i ot
Select plot in API RP 2A-LRFD => Abs B = P
ege . B, [J] Stress (LG1, All Entities) View 1.Default View
UF Utilization Factor R
= 1.API RP 2A-LRFD (1st, 1993)
A6, 0 ) ek Paoe Beore
Start ltem from new
50 19902 (1st, 2007) -
Al (LG, All Entities) f Messages.
Select Break Page Before and press No e on o1 T
lorsok N0O4 (rev.3, 2013) 11:33:16 C\Users\user\AppData'\Local\Temp\API RP
ATBLAIE) Sk ek 20Ape2085 11 PAMant v
BB7] Abs Overall Utiization Factor (LG1, Al Entiies, v, Total) 13316 C\Usersuser AppDstatLocal TempnAPl RP
@ Summary E ;::np;ﬁ:ﬁpz:ag\:s;:gy\ﬂﬂim(gwp RP
@ Il Appendix ¢ ?l ) - r2023.ansb save
Repeat 1-4 step for Standards ISO i —— na e
SIS
11:44:31 3 Plot(s) added
19902 and Norsok NOO4 v Data e
11:45:04 2 Table(s) added
Check b Eeor i
Last Time Generate
& $4{J] Load Group '1.Lead Group 1' B ¥ Load Group '1.Load Group 1 Load LG1..Load Group
R iceier SRS N by fanplommen= {1y All bt Parameter Absolute Owerall Utilization Fa
HA] Abs Usum (LGT, All Entities, v1) BB Abs Usum (LGT, Al Entities, v1) e o
BB Abs Sequ (LG1, Al Entities, v1, Total [AbsMax]) ¥ Abs Sequ (LG1, All Entities, v, Total [AbsMax]) Standard 1.APIRP ZA-LRFD (1st, 1993)
B Stress (1G1, All Entiies) B[] Stress| ) Title (Default) Abs Overall Utilization Factor (L
B /] Displacement s it
B[] Displ | Entities) Title (User)

AP RP 2A-LRF =H

Al (LG1, All Entitie v  Options
T/ b Overall Utilization Factor (LG, All Entities, v, Total BB Abs Oversll Utilization Factor (LG, All Entities, v1, Total) Point Total

150 19902 (1st, 2007) 2.150 19902 (1st, 2007) - —
BB ANl (LGT, All Entities) Selection All Entities

FR] Abs Overall Utilization Factar (LG1, All Entities, v1, Total) BB Abs Overall Utilization Factor (LG, All Entities, v1, Total) View 1..Default View
orsok N0O4 (rev.3, 2013} 3.Norsok N004 (rev.3, 2013)

FA All (LG1, All Entities) All (LG1, All Entities)

M Abs Qverall Utilization Factor (LG1, All Entities, v1, Total) M Abs Overall Utilization Factor (LG1, All Entities, v1, Total)

1.2 RP D (1st, 1993)
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Report. First Page SDC M

VERIFIER

Right click on First Page => Edit

First Page Editor
_a [—"rfessf tﬁt:oad engineer and customer Sia umﬁmmﬂs
info from library _ | | |
Compary | | & Company |
_0 ?;lelct Imatgg I’rrom View and pick = | | L |
..Isometric’.
—e Press OK. Address | [~] kb |
Web Ste | | Web Ste | |
ke Logo
B
o F
2l @ Generate [ Putlogo on report plots e
2T || - -
B Pmé Re F2 f9moer | | Version |1 = () Feuntle &
ot == name -
® CIM] Ap
W  Move Down
X  Bemove Diel
Apply to Selected » Y | mc | | = |
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Report exported to Microsoft Word SDC

VERIFIER

! Home I

Insert Results ocgg Iml;_:lurt
Press |0 to generate complete report . -
Save Save

Save Generate |Export to | Export Report
Project Report Report As Word |to PDF | Settings
Press [ to export to Word Save

ENETrGLE
1..API RP 2A-LRFD (1st, 1993) 2..150 19902 (1st, 2007) 3..Norsok NOO4 (rev.3, 2013)
Uit System. . i < Unit System Unit System
S D V Cureer . System = 40 (Mesee i {oecord) e sxmsed ¥y ettt farshedfofoiinasndud A PURRA Current Uit System = MK (Meter/Kg/Second). It & used in calculations for the following standards: API RP 28, Current Unit System = NKS (Neter/Kg/Second). It is used in calculations for the following standards: AP| AP 24,
150 19902, Norsok NOO4, DIN 13018, FEM 1.001 and Eurocode3. 150 19902, Norsok NOO4, DIN 15018, FEM 1.001 and Eurocode3. 150 19902, Norsok NOO4, DIN 15018, FEM 1.001 and Eurocode3.
All (LG1, All Entities) All (LG1, All Entities)
7 ouerll Check Standud 25 ek, e ol e

3..Nersak NOO# (Fevc3, 20131
) Group 1

Load Group Seiection 21l Entities

jute Absolute Axial  Overall
T ——
Report
Minimum = = o
Valve 0.0 800 i ) o ol Value s aon 000 =0
A Element 10 w2 = e prey anse 71 e ew — ooy iy 7
New Project Losg £ 1 o ux & 2] Loss e e w ) e Y i s e e s
ssimum ; 7
. ST = = Waximum Maximum
Value s S e e e e Value em m 5 Value: W EES o A
Element ID 2081 a3k T - G s Element ID. 350 3405 6385 Element 1D 2661 6390 3405 480 6385 6385
Load s i jis LE: i 4 Load us s s Load ns [ ns s Lo s
Absolute ‘Absolute Absolute
o . y A T 3 e o 53
val - 1.00 s el e 163 Valuse 3 o o4 s Valus s o i o e R
Element ID 2661 6350 3405 450 6385 6385 Element ID 2661 &30 408 385 Element 1D 2681 %0 3508 P s 3
Load s e s s e s s s s s Load s s s s iLs s

Abs Overall Utilization Factor (LG1, All Entities, v2)

.
;)
3
2

g

2
N

Nt
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5
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\%&ﬂv
Y‘
20
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%£v
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55
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e
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5 5 >
Preparea by I},‘g e ‘}I‘s" .b‘l‘j

_ AR XA
SDC Verifier company X 49 7 N K>

X
e A NN i3 Ve i
sdcverifier.com ‘company.com s 1 . ap " = =
i i Check Ts1] 7--averall chack Lo1-toad aroup 1 Therk T2 7 Overal Check Tt o1 G Theek 715 overall check ToadGroup (67 Load Group 1
The Wethearainds: The Netherlands Parameter Absolute overall utilization Factor: selection Al Entities Parameter Absolute Overall Utilization Factor Selection Al Entities Parameter Absoiute Overall utilization Facter selection i
wiew 2..tsometric ion o Averaging view 2_isometric Data Conversion o Averaging view 2. isometric jon_No averaging

Engineer: Support
Customer: ‘customer
Project Number:
Version: 1
Date: 14/04/2023
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