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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

SDCM

Launch SDC Verifier @

Execute File - Open Project

Project: API ISO Norsok Femap 2023R1.sdcv

| H F. (%) = Parametric Model v
1 \Z/ [/ Preference
Openv
Project Misc
X
4 > ThisPC > Local Disk (C:) » Projects » Fortraning > Traning (09.2023) » APIISO Norsok v [¢] £ Search API I1SO Norsok
Organize « New folder =~ M o
. 52134 - Analysisof t# »  Name - Date modified Type Size
) Projects * i) APLISO_Norsok_Femap_2023R1.sdcv 9/1/2023 3:17PM SDC Verifier Project 25KB n
| Additional frames &) API_ISO_Norsok_Femap_2023R1_autobac...  9/1/2023 3:20 PM SDC Verifier Backup 225KB bof <1
. AISC 360-10 & Eurocot @ AP|_ISO_Norsok_Femap_2023R1_dailybac... 9/1/2023 3:20 PM SDC Verifier Backup 225KB
~ API150 Norsok
. Zone1only
@ Nextcloud
@ OneDrive
@ OneDrive - Personal
[ This PC
A Mkl ¥
File name: | API_ISO_Norsok_Femap_2023R1.sdcv | |SDC Verifier Project ("sdevi*sd |
15:301 [ open ]| cance |
G+ Femap
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Predefined project SDC Iz

VERIFIER

I @ Views (1)
I B Model
I .Recognition
4 fd Jobs (1)
« BNy
4 & Individual Loads (8)
‘& 1.Gravity -9.81.Legs Fixed
‘& 2.Nodal Force Down.Legs.Fixed
‘& 3.Nodal Force Right.Legs.Fixed
‘& 4.Nodal Force Left.Legs.Fixed
& 5.Wind_X.Legs.Fixed
‘& 6.Wind_Y.Legs.Fixed
‘& 7.Nodal Force Middle -YZ.Legs.Fixed
‘& 8.Nodal Force Middle YZ.Legs.Fixed
b ++ Load Sets (12)
I 4! Load Groups (1)
FG Fatigue Groups (0)
EH Tables (0)
' Plots (0) z

I % Tools
[ standards (0) l
I' €2 Post-Processing X Y

[Z] Optimizations (0)
[ Reports (0)

[Pa]

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 SDC Iz

VERIFIER

Press ,,n:mv and select Analyze active

job:1..Static Structural

& SDC Verifier 2023 R1.1 - C \For traning\Traning (0!

Home  Sefings Recogmiions Tools  Standards  Help

D - H F’ [5 Export Parts to File ® % Properties = Parametric Model ¥ |
= =1 ‘] Import Parts from File [] Preference ’.:“ Renumber IDs

New  Openv Save Savedls Close
Project Misc
| @ Views (1) General
| BB Model I
I B8 Recognition D [ ‘ Title ‘J°b1 ‘
P a;_%m . escrption | [v] I @ Views (1)
[ g Individual Loads (8] e I . M)
I Load Sets (12) alysis Options ' Rcc .
Z - . 4 nition
4 4! Load Groups (1) Avalysis | Linear tatic <] Araiyis Opiions B Recog
44 1.Load Group 1 — 4 E Jobs (1)
FG Fatigue Groups (0) - ob 1 Linear Static | Select Loads to be Analyzed (3/8) ‘
EH Tables (0) - - : 4« B 1.J + Add
e :““"D‘Sf"? Rrcquiedt Resifil b
o0l 3 . T
L A et [ Jistimin Analysiz el s Add Job of Jobs
I &8 Post-Processing tress [ Strain Energy el 4
1] Optimizations (0) o i ‘Ihd Hell All Entities =10 Copy
[l Reports (0) Applied Force [] Force Balance election |
Reaction Force O Constraint Equation Solid Stress/Strain: FG =D Rename
Force "
Element Force Plate Stress/Strain: Corner Results v E x Remove
Hot Spat Str ”‘ I ’ Anal;rze I
D ress
[] Use Simple Stresses outside Locations [ Use Average Corner Data b x TOOIS
Standa Select Loads to be Analyzed
I g Post-Pi
5 P Clear Results
L:] Optimi
[ Reports (0)
15:17:09 C:AProjects\For traning\Traning (09.2023)\API 1SQ Norsok\API_ISO_Norsok_Femap_2023R1.sdcv saved 7
15:20:02 Saving backup file..
15:20:02 C:\Projects\For traning\Traning (09.2023)\API 1SQ Norsok\API_ISC_Morsok_Femap_2023R1_autobackup_015ep2023_03-20PMsdcb saved
15:20:03 CAProjects\For traning\Traning (09.2023)\API 1SQ Norsok\API_ISC_Marsok_Femap_2023R1_dailybackup_015ep2023.sdcb saved
15:32:34 Job '1.Job 1" edited
15:33:18 Criteria, Load Group '1.Load Group 1° Stress, Equivalent, Absolute displayed
15:34:06 Plot '1..Abs Sequ (LG1, All Entities, v1)' created .
Nodes: 1926 Elements: 2079 C\Projects\For traning\Traning (09.2023\AP1 ISO NorsckWAPI_ISO_Norsok_Femap_2023R1.modfem MKS (Meter/Kg/Second) G+ Femap
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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;

https://sdcverifier.com




Joint Recognition SDC Iz
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Joint Finder - | >
Execute Edit from Joint Finder 4 ==
‘Change Type for Selected Joints
contextmenu = None o || seinl oo |
Blot All Joints Filter by Type |None, 1D, ZDyE‘ Apply Filter Find by Node ID |
. Show Labels \ None < |
_a PI'ESS F'nd. Show 2D Joint Axes ‘ Relevant - |
1) Free (0)
20y (0) Plate 2Dy (0) 2D only
20z (0) Plate 2Dz (0)
I @ Vim (1) 2D Und. (0} Plate 20 Und. (0)
3D (0) Plate 30 (0)
P . MOdel . [¥] User (0) [¥] Beam-Piate (0}
- . Recogmtlon [V St anly Jouit Elesii [
4 Joint T :
oo T | & o
4'Beam & (oiored Plot
= Pa
A Weld # Plot Types
sk Conn #  Plot Entity Ids
; !
: gaé 4°b;m B Plot Types and Entity Ids
o
Standard [ Export
I g& Post-Processing a
[Z] Optimizations (0)
() Reports (0)

File Home  Settings Tools Standards  Help

It is possible go to

Recognitions on ALL _L n/: IEI & s/ ﬂ&I

Recogmize All Jmt Beam Member Papel Weld Conneclion Beam Seclion

Ribbon tab and press
Joint:

| loint Finder - recognize joints Igzs
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Joints Plot SDC M

VERIFI

Plot Joints of

Modify Joint Type specific type

Select All Joints (Ctrl+A).

Joint Finder *
Press [*] and execute [§  Piotloint Type in Colors] | 4 [%[=]
Change Type for Selected Joints
T | None s || selecton  |miemte  |[F]
Plot All Joints Filter by Type |None, 10, 2Dy, 20z 2] [#7 [ Appiy Fiter Find by Node ID
Press OK. Showlsbes [ None :
Show 2D Joint Axes | Relevant
1D6) Free (6)
20y (60) Piate 20y (0}
20z (43) Plate 20z (0)
2D Und. (0) Plate 2D Und. (0)
3039 Plate 30 (0)
User (0) Besm-Plate (0)
[ Show only Joint Elements
z \ / W NodelD=445 3D
\ W kel R i . _L Plat Joint Type Labels
R L : [ semnes | s =
C1: 300087 / 300088
C2: 60026
€3: 7026 [1p] [2my) 2Dz Bo]

https://sdcverifier.com




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

9 https://sdcverifier.com




Recognize Length §DC Iz

RIFIER

Beam Member Finder - 0 'Y
: =] 4 [=[=]
E).(eCUte Edit from Beam Member Length Y | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
F'nder contextmenu ‘B' ;ﬂk::mmiﬂm o Title Elements  Length ::‘?;‘ CmType Modified ‘_‘
b : [=]
O [ User e
PreSS Find. 20y Plate 2Dy ;7}
[ 20z [] Plate 2Dz —
[7]20 Und. [] Plate 2D Und.
I @ Views (1) =30 ] Plate 30
! . Model Beam-Plate
4 . Recognition SetK=0.01 for members fixed by plates
_L_Joint Finder \ \
/:- Beam M b Kol Set to Selected
dﬁ‘. Beam Sﬁ Edit n Length [m] | || \
= Panel Fi Length Factor | |] |
4\ Weld Finder e | 4| \ B
sz Connection Finder A-085
B = Calculate =
! E Jobs (1) used in AP| 24, AISC39, 1SC19902 =
' X Tioks and Norsok NOD4 standards D
Standards (0)
! Post-Processing By oK Cancel
[Z] Optimizations (0)
[ Reports (0)

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:

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

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 |
Ereak Joint Options | Length . . . | | |
D Title Elements  Length £m Type Modified Joint - NodelD [Joint Type] i =4l
| Length ¥ w Factor
1 Beam Member 1 (¥) 50 5 1 A 1[202]
B [l Beam Member 2 (1) 50 5 1 A 52[202) @
20y Plate 2Dy 3 BeamMember3 () 0. 10 5525 0 S ]
[ 202 [ Plate 20z 31 Beam Member3.1(Y) 25 25 1 A
32 Beam Member3.2 (¥) 225 23 i A
ek LIy e 33 Beam Member33 () s 25 1 A _
D Plate 30 | 34 Beam Member 34 (¥) 2 25 1 A |
B4 Beam Member 4 (¥) 100 10 556[2D0y] 445[30) 605[20y]
Beam-Plate Ly Dy
@5 Beam Member 5 (1) 100 10 103[20] 256[2Dz] 104[2D4]
Set K=0.01 for members fixed by plates 6 Beam Member 6 (Y} 51 5 2 A 154{2Dz] 167[2Dz]
w7 Beam Member 7 100 10 205[2D4] 230[30] 255[20%
| Upaste Selected Members ks amsherrber 1) e
i Beam Member & (¥) 51 5 1 a 305[2D] 318[207]
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 ‘ w13 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 (¥} EL 558 382520y] o IE‘

12 https://sdcverifier.com




Beam Member’s Length Plot SD, s Iz

Beam Member Finder - O ®
=l 4 [E[=
Select a l l Beam Mem berS (Ctrl+A) Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
Break Joint Opti & [
eas o S D Title Hements Length "™ e Type Modified Joint - NodelD [ioint Type] E
I Fact
| Length ¥ - ) actor e
1 Beam Member 1 (1) 50 5 1 A 1[2D2] (=]
O [ User
ress 4 and execute 2 Besm Member 2 () 50 5 m— 5207 B3|
2Dy Plate 2Dy =23 Beam Member 3 (¥) 100 10 458[2Dy] 405[30] 507[20y] ‘—|
i 31 Beam Member3. 5 25 1 A
to display Length Plot |1& Plot Length labels o s o Menber 31,00
32 Beam Member32(Y) 5 25 i A
120 Und. [] Plate 2D Und. 33 BeamMember33() 2 = = &
3D Plate 3D 34 Beam Member 3.4 (¥) 25 25 1 A
4 Mermber 4 100 10 556(20y] 445[30] 60521
Press OK. — om Merer 4 ) 562014450301 05(20y]
5 Beam Member 5 {¥) 100 10 103(30] 256[2D2] 104{2D2]
Set K=0.01 for members fixed by plates 6 Boaieoinbie 0 51 5 1 A 154(2D2] 167[20z]
B Member 7 100 0 205(2D2] 230{3D] 255(202]
\ Update Selected Members | L ear Member . iY) L 1202} 23060} 255207
8 Beam Member 8 () 51 5 i A 305[202] 318(202)
Set to Selected 9 Beam Member 9.(¥) 28 2795 1 A
Length[m] | 10 Beam Member 10 {¥) 55 559 318[20y]
el |77 11 Beam Member 11 (¥} 56 559 30 5 Piotselected members
th Tal &
L 12 Beam Member 12 ¥} 50 5 1 A 23] B PlokLength Crieria
CmT; |a & 13 Beam Member 13 103 10 gg| ™ | PotMembers D Labes
mvpe S, Eam el m 4 Plot Full Members D Labels
A=085 14 Beam Member 14 (¥} 50 5 1 A 35/ PlotLength Labels
B = Calculate ®15 Beam Member 15 (¥} 103 10 B0 B PlotCmType Labels
used in API 24, AISC89. 1SO19802 - 4 Plot Length Factor Labels
16 Beam Member 1 50 5 1 A 3 '
and Norsok NOOA standards camMember 1600, B L ot i or Seected Members
17 Beam Member 17 (¥) 28 2795 1 A A Plot Members Y and Z axes
=18 Seam Member 18 (¥} 56 559 3| B Plot Length Labelsin Y and Z aves m

7

i

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

B eEEE= =M

13
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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
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Add API RP 2A-LRFD standard

_0

I % Tools

Execute Standards => Add => API RP
2A-LRFD (1st, Jul 1993).

H stand:

I ﬂPost—P|+

Add

[Z] Optim| =

m Report

Rename Multiple
Remove Multiple
Renumber

Clear Results

ABS
AlSC

-

APl

-

16

AlJ {2005 Edition, 2017)
AS 3990 (1993)

ASME

DIN 15018 (1984)

DNV

DVS 1608 and 1612

EN 12001 (2018)
Eurocad=3

F.EM 1.007 (3rd, 1998)
FKM

150

Norsok NOD4 (rev.3, 2013)

API RP 2A-WSD (21st, 2007)

API 2A RP standard covers the design

checks only cylindrical types of shapes.

Companson Standard
Deflection

Custorn

ANl DNDODUNDODDH0NNDO0NH0GD

Load from Library

SECTION D
CYLINDRICAL MEMBER DESIGN
C, = critical elastic buckling coefficient

The theoretical value of C, is 0.6. However, a reduced

value of C, = 0.3 is recommended for use in Equation

D.2.2-3 to account for the effect of initial geometric

imperfections within API Spec 2B tolerance limits,

Reference D2.

&, = resistance factor for axial tensile
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

API RP 2A-LRFD (1st, 1993)

(> 11| Title APIRP 2A-LRFD (ist, 1993) |
Alias |standard1 |
Description |
Safety Factors Selection
Critical Elastic Buckling Coefficient (Cx) [ [on]
Resistance Factor for Tension (Ft) 095 | | +2Shapes [~]
Resistance Factor For Compression (Fc) D E
Resistance Factor For Bending (Fb) 095 (@][a]
Resistance Factor For Shear (Fv) Elements 2077

[T] Use AISC 360-10 for non-tubular shapes

|| Materias with Yield = 0

2 4]

[ ox

|| concel |

https://sdcverifier.com




Define Material Characteristics SDC M

VERIFIER

Press |4 to set the material yield stress
and tensile strength

Tensile Strength: 360e+6

API RP 2A-LRFD (1st, 1993) - X
Yield Stress: 240e+6 1D 1| Title |APIRP 2A-LRFD (1st, 1993) |
Alias ‘Standard |
Descript v
Press Set e [ v
Safety Factors Selection
Critical Blastic Buckling Coefficient (C¥) [u] (@] [s]
Press OK Resistance Factor for Tension (FY) 095 + 2 Shapes (]
Material Fatigue Parameters - m] ® R B T L TS, D E
Rassstance Facton Fox Bergng [Ebl 095 @][@]
Resistance Factor For Shear (Fv) Elements 2077 u
[] Use AISC 360-10 for non-tubular shapes || Materils with Yield = 0 ]
| ok || comcel |

17 https://sdcverifier.com




Extreme table for bending check SDC Iz

VERIFIE

Execute Table from Bending Stress
—0 Check context menu m—— Overall Check contains results from all checks. With the help of
o i one table/plot it is possible to verify if the model passes the
e oo checks ( < 1). Overall Utilization Factor = worst Uf among all
Press to select load R n checks.
—e Load Type: Load Group —— ~ o x
AE=E
D Tile Bending Momert IN] Bending Strencth [N] b Utization Factor
: e e | 0.00 308388256.00 2212536 0.00
Load: 1..Load Group 1 -
o | it g0 = = =
Load G [1-LoadGroup 1 [ R
ST Table Siucture | Drection over Parameters | | [vae 1394314.88 330288032.00 1279478.13 109
Direction “ Bement D 6390 3037 6375 6330
Press OK (Lot - et 5 s
E?(:Pb‘m i e e e 2 HE 139431488 330288032.00 127947813 109
: s::amds - n (®) Detaied fextreme locations - element and load for Load Groups)) Bement ID £330 3037 6375 650
. . « E31..AP1 RP 2A-LRFD (1st, 1993) S sl = = = =
Extreme Options: Detailed ' Eirew
4 [v] Checks (8) o .
1..Dimensions
[ 2.Limits -
= 3.Axial Strass Check v
. [¥]4..Bending Str = . i v
—e Press Fill Table s hew ey 4 0 Al — -
[¥] 6..Axial and Be & Edit
i [V]7.0verall Ched 21| Rename Selection = ———
b Post-l’r%j;o;t i [@ Copy ul B ][] =] ] 99
opﬁ T (m ot . + Shape ‘2. Circular Tube" -
_G Press OK D Reports @ - o
Copy To Standard...
< Move 7 u
Clear Results i | &
- — | — e
G Components Extreme Table (over selections)
B Flow Table (over loads)
18 B, Table (Loads vs Selections) https://sdcverifier.com




Criteria Plot for Bending Stress Check SDC

VERIFIE

. . . Contour Plot — JEl; X
Execute Criteria Plot from Bending
Stress Check context menu 0 |
I @ Views (1) Descrpton | (B3]
! EH Model ) -
" B8 Recognition o W%DUD@@
Press to select load o & Jobs (1) e i
I % Tools Load Groue wl R ~lle
4 [ standards (1) et _
4 E.jm RP 2A-LRFD (1st, 1993) Dirketior
. I [y Input er ~
Load Type: Load Group - B L6 Paramet |
[¥]1..Dimensions Mo [LodaiVien | [#] #|  comerts
2..Limits
[¥] 3..Axial Stress Check Labels # | Data Conversion &
Load: 1..Load Group 1 [¥] 4. Bendlinn Steace Chack [ —
=5 Shei Add ,
[v] 6.Axi .
I 57 Ove :::ame [ Select Load - o x
Press OK _ Bloin B8 s
1 (I:’)ost-l‘mcssir?o [  Copy (;“’I‘:;f’:ual — L::i p
=] Optimizations ) Load Set
[} Reports (0) Remove B 1.Load Group 1
. Copy To Standard... : :dui Gr:u
Press to add view # - aue Group
b Jobs
Clear Results 1.5tatic Structural

Table (expand/extreme)

Components Extreme Table (over selections)

Flow Table (over loads)

Table (Loads vs Selections)

Criteria Plot |
Contour Plot u
Beam Member Diagram

(m|= = 5
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Plot. Create View SDC Iz

VERIFIE

Press Default view / Edit

Edit View e

_0

Orient model in Femap as D 1| Title |Defautt view [] Filled Edges
shown on the picture Description | V] Shading

Show Thickness / Cross Section

Location
_e Press Get Center ¥ 3.687 Center ¥ 15499 CenterY —6 332 [ Show Offset
Rotation X -80.388 Rotation ¥ 0.066 Rotation Z -130.702 - Mode| Style Draw Model

[] AutcScale To Selection Magnification |0.882 | Font | MS Sans Serif o

Press OK Size 14pt B
240000000 -
Element Color View e
220000000, o e —
20000000 Style Level Colors 2
4 ® Views (1) 5000000 [ ] Draw Post Titl |TT
© 1.Defay™*~ ; = : 8
10000000,
I EH Model + Add Element with no Result | Show -

40000000,

2000000 Legend Location Center Right v
100900000 Legend Digits 0 |

! B Recognitic & Eqit “
I @ Jobs (1)

b % Tools =) Rename

I [ Standards Copy 0000000
Show Deformati
I POSE'P.IOCG x Remove 4 — I:‘ ormation
%:Jomlmrzaai - [| Show Undeformed Model
Reports (| Preview | ;
N " 20000000, @ Actual (Factor) 1
Preview Location
. . % | Scale %
Preview Settings (k]
4 | |
Import all settings | | Preview | OK. | | Cancel |
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Criteria plot for overall check

Execute B from Overall Check context

menu

Press @ to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

Press OK

I © Views (1)
I B Model
b -Rccognition
I @ Jobs (1)
1 % Tools
4 [ standards (1)
4 3 1.API RP 2A-LRFD (1st, 1993)
» ERInput
4[] Checks (8)
1..Dimensions
2.Limits
3.Axial Stress Check
4..Bending Stress Check
5.Shear Stress Check
6.Axial and Bending Check

SDC

VERIFIER

1 7..Ovassll Charl
[&8.Joif =+ Add
b Post-Processing ,‘ Edit
[Z] Optimizations (
[ Reports(0) | Fename
B Copy
Remove
Copy To Standard...
< Move
Clear Results

Table (expand/extreme)

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

Table (Loads vs Selections)

Criteria Plot

Q= m 2 m

Contour Plot

Beam Member Diagram

Contour Plet - x
D [ | Tile | |
Description | |[+]
Options ciion, =
Check 4 Bending Stress Check el
Load Group [1Lo2d Group 1 | [ |+2Shepes
Parameter | Utiization Factor Bending ~
Direction [a v]

LG Parameter | Absclute ~|
View 1..Defaut View b E‘ |z| Elements
Labels |N0!'!E | |Z| Data Canversion R

Select Load — m] e
o Type Load Graup
1 Individual Load Search
OlkoaaiSer T.Load Group 1

®) Load Group
_ Fatigue Group

Jobs

1..Static Structural

ok [ caneel |
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Display Plot SDC Iz

VERIFIER

—0 Press to display plot 12
e

11
—a Press OK
1
Criteria Plot - > 0.9
ID |2 | Title | 0.8
Description | |D 0.7
Options i
Check [7.Overall Check | [au] (k2] [3] [E2] [R] 0.6
Load Group 1. Load Group 1 | [ | +2Shapes ~| e
0.5
Parameter | Overall Uiization Factor | v X
Clhirection m vl @ @ 04
LG Parameter E&tlsf}ute ~ |
Point Of Intersst | Total v| Type | AbsMax | 03
View 1 Defauit View v| [#] [#]  Bements 0.2
0.1
e e v SR e
| SetDefaut Te | ‘@ ok || Cancel | 0
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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
n B B
@ % |7 EH % E W lIL E FilhY g |
Select Standard API RP 2A-LRFD and Epalf Compnents _ Hho 5urrEmarizeddFo}rCﬁ letensy | ot Comiie ek, Byt Ben Meshes. | Shed. i
° . reme eme able OVEr noges, g ECTon P lagram anles o
press Add Criteria Plot | Job Tables I Plots | Standards
Check Plots - ] b4
—0 Select Load Group 1 u
okt VG L ot Gt =N .
Add Check Plots - @ Parameters Directions All Entities EI
. . 4 Shnd:;c:’:);:jnipoif—lRFD (15, 1993)" Absolute Axial Uf All !
—° 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 Poins f et
1.Default View E] End |/ Top
::;JI Bottom
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

—0 Right click on First Page => Edit
First Page Editor — O
_Q Press |ig/ to load engineer and customer S g u P ﬂ
info from library i | | Cortnct Passon | | [
—0 Select Image From View Eni | | |E S | |
Phone | | Phone | |
—° Press OK. Address | [v] Address | [v]
Web Site | | Vieh Ste | |
Loga @ Logo @
B
Eliv] E—— .
Tah|@ Generate | [] Put logo on report plots e
FIA prg S EST n Project Details O Fromfile B
o i el = Rename = b [ Ve [ =l
® FI] Ap “+ | MoveUp Mame | | ‘.‘I’J
%  Move Down
X Remove Del B @ From View |1, Default View n ~|
Apply to Selected 14
Custom Fields . OK || Cancel |
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Report exported to Microsoft Word

SDC

VERIFIER

Press |0 to generate complete report

Press [ to export to Word

Home | |Insert Results %og Impaort
. =
B i [

Save Save

Save

Project Report Report As

Save

Generate

Export to
Waord

IEMETTGLE

Export
to PDF

Report
Settings

Report 1

A,

Prepared by:
SDC Verifier

+31 15 30-10-310

Zijivest 25
2011 V8 Haarlem
‘The Netherlands

Customer:
Project Number:
Version:

1
017092023

company

+31 13 555-55-55

company.com
Tijleast 25

2011 V8 Haarlem
The Netherlands.

SDC M

1..API RP 2A-LRFD (1st, 1993)

Unit System

Current Unit System = MKS (Mster/Kg/Second). It is used in calculations for the following standards: AP RP 24,
150 19902, Norssk NOO4, DIN 13018, FEM 1.001 and Eurocodel

AlL(LG1, All Entities)
451 R 2ALRFD (13, 1353
oup

[5917..overall Check
3

Value 0.00 00 000 0.00 .00 0.00
Element 1D 421 £ s 289 s w1
w4 s s s s Lt
Mhascimum
lue 128 1os aio. 163 18
Element 1D 2881 E =0 sz s5sz
Load s s s s s
absalute
Value 1.00 s
Element ID 2661 6350 3405
s us us

Check [s7] 7-.verall check Lei_.Load Group 1
Parameter absolute overall utilization Factor selection Al Entities.
view 2. sometric

2..150 19902 (1st, 2007)
Unit System

Current Unit System = MKS (Mater/Kg/Secand). It & used in calculations for the following standards: AP RP 24,

150 15902, Norsok MOO4, DIN 1501, FEM 1.001 and Eurocods3

All (LG1, All Entities)

Standard 2150 19502 (1st, 2007) Check

Load Group LG7..L03d Group 1 Seiection 21l Entities
ar Um

Minimum

[52] 5..0verall Check

Value ‘o dion ‘800

Elament 1D anz E 7

Loag s s s

Waximum

Value S o

Element 1D 2880 3005
s s

Absolute

Value ! 1 05 1o o0 7 73

Elamen: 1D 2886 &30 2405 0 e e
s s s s s s

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

Check T521 5. Overall Check LosdGrowp Lo Losd Group 1
Parameter Absolute Overall Utilization Factor Selection
view 2. sometric Data Conversion o areraging

3..Norsok NOO4 (rev.3, 2013)

Unit System
Current Unit System = NKS (Meter/Kg/Second). It is used in calculations for the following standards: API RP 24,
15019902, Norsok NOG4, DIN 13018, FEM 1.001 and Eurocode3.

Al (LG1, Al Entities)
standard 3..Norsok NOO# (rev.3, 20131
Lo Group |

Load Group

Extreme

Losg s s s s Lt s

Maximum

Value Ty e o ; i

Element 1D 261 &30 =0 o365 &35
us s us us s is

Absolute

Value Ha2e o EE]

Element 1D 221 a0 £ sz e

Load us us us s iLs is

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

wede,

Check 1531 5..0verall check LoadGroup  LG3..Load Group 1
Parameter ‘absolute overall urilization Factor selection i
view 2. Isometric 1o averaging
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