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Content SDC Iz

VERIFIER

SDC Verifier is a powerful Simcenter add-on that helps verify structures according to standards and generates full calculations
reports.

In this tutorial, APl 2A RP/1SO 19902 /Norsok NO0O4 Beam Design Checks are reviewed.
Beam Design Checks are reviewed in details;

A beam 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 functionality of SDC Verifier Report Designer can be checked via the link to a separate tutorial (Slide 27).

2 https://sdcverifier.com
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Predefined Project §DC Iz

RIFIER

This tutorial presents a predefined project with the following created data:
Individual Loads, Load Sets and a Load Group. The focus of this tutorial is
to check the cylindrical members and create the basic report.

I @ Views (1)
I B Model
I B Recognition
4 [H Jobs (1)
4 [ 1.Linear Static Analysis
4 & Individual Loads (9)
‘& 1.MNodal Force Down.Legs
‘& 2.Modal Force Down.Legs
‘& 3.MNodal Force Right.Legs
& 4.Nodal Force Left.Legs
& 5.Modal Force Middle -YZ Legs
‘& 6.Nodal Force Middle YZ.Legs
& 7.Wind X.legs
& 5.Wind Y.legs
‘& 9.Modal Force Top.Legs
*% Predefined Load Cases (0)
4+ Load Sets (8)
+#+1.Load Set 1
44+ 2 Load Set 2
+4+ 3. Load Set 3
+H+ 4. Load Set 4
+# 5.load Set 5
+#+ f.Load Set 6
+$+7.Load Set 7
+$+8.Load Set 8
4 0ad Groups (1)
44 1. Load Group 1
FG Fatigue Groups (0)
EH Tables (0)
! Plats (0)
I % Tools
Standards (0)
I Post-Processing
[£] Optimizations (0)
4 I Reports (0 https://sdcverifier.com
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Explanation of Joints SDC Iz

VERIFIER

Joint is a 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 - a node which belongs only to one element (free);

Beam-Plate Joint - a beam member connected to plates (perpendicularly);
User Defined;

Beam-Plate i

https://sdcverifier.com
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Joints Recognition. Settings SDC Iz
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An alternative method of using a Joint Finder Tool is to

In the Model Tree, expand Recognition press Joint in the Recognition section of the Toolbar.
and select Joint Finder

File Home Settings Tools Standards  Help
Execute right click on Joint Finder and i [L] /2 =2 A& L gf
SeIeCt Ed’t Recagnize All Joint | Beam Member Panel ‘Weld Connection Beam Section
Finders
I @ Views (1)
Press Settings -'ﬂ Recognition [ Eat 2 R
1 jbe A" Colored Plot
. . . ﬁ Beam S_e':ﬁ"“ i Plot Types
Take into account all constraints in —
the model is ON lsmm
[ ‘Change Type for Selected Joints
| Type None I:l Selection
Press OK e s Filter by Type |Nane, 10, 20y, 20z, 2| [#] [ apply Fiter Find by Nodz ID | Novigate |
Show Labels |None "| ‘Currenlﬁter:Al Entities; None, 10, 2Dy, 2Dz, 2Du, 3D, Free, Beam-Plate, User, Plate 2Dy, Plate 2Dz, Plate 2Dy, Plate 30 ‘
Show 2D Joint Axes | Relevant B d Type Property
When performing Joint Recognition, there are 3 100 & free @ B Joint Finder Settings - X [x]
o . . o« . [+] 2Dy (0) [ Piate 20y (0)
options for existing joints: ., o oesoe Tolerance Angle
(2 Ut ([ Plate 20 Und. (0) Take into account all constraints in the model
Default option - Keep only modified; S ez nition Selection
User Beam-Plate (0]
DShow[Tn\yJoinl Elements - l:l 4
Remove All joints (except for those, edited by a | + All Entities [~][]
user); [
Keep All Existing options - it should be used, when Elements 2080
additional elements were added to the model. ! |
n QK Cancel
6 Find https://sdcverifier.com
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Joints Recognition. Find SD Iz
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™ Joint Finder — O *
Press Find  [3][=]
Change Type for Selected Joints
TR Filter by Type | None, 1D, 2Dy, 20z, 2| | Apply Fitter | Find by Node ID | | Navigate |
Press OK Showlabels | None -
Show 2D Joint Axes | Relevant . s} Type Property -
Node D = 3 3D
1D(6) Free (1) Node ID = 4 ED) (]
NodelD=5 3D
2Dy (50) Plate 2Dy (0) 2D on
Neebs
1 20z 42) ) Plate 20z (0 # Node D = 7 3D
¥ 2D Und. (16) Plate 2D Und. (0) Node ID =22 3D
Node ID = 23 3D
v] 3D (39) Rlat=EEN) Node ID = 24 3D po—— »
Errer
User (0) Beam-Plate (0) Node ID = 117 3D
Node ID = 136 3D
(1 Show only Joint Elements Node ID = 155 =] o 114 Joints were recognized
) =1 ) - Node ID = 165 3D
2Dz [547] || 2Dz [548] Node 1D = 201 »
Node ID = 202 D
Node ID = 231
Node ID = 237 20y
Node ID = 243 2Dy
Node ID = 251 20y
Node ID = 258
Node ID = 265
Node ID = 271
W

o ][ e |

= Mode 1D = 719
Element ID = 2466 2Dy 1420010
Element ID = 347 2Dz 2.400:19
ElementID = 348 2Dz 2.400:19
7 https://sdcverifier.com
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Plot Joints

SDC
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™M

Joint Finder M . . - O *
. odify Joint Type.
Select all Joints (Ctri+A
(Ctrl+A) 4 @E |
Change Type for Selected Joints
> . tee [ — - - 7
Press . and select Plot Joint Type | 7| | | o]
o Plat All Joi Filter by Type |None, 10, 2Dy, 2Dz, 2 Apply Filter Find by Node ID avigal
in Colors ot Aot
Show Labels | None S
Show 2D Joint Axes | Relevant . = Type Rsaney -
MNode ID = 3 D
Press OK 1D (6) Free (1) Node ID = 4 30 IE
Node ID = 5 3D
2Dy (50 Plate 2Dy (0
I e —
2Dz (42) Plate 2Dz (0) —— =
= : 2D Und. (16) Plate 2D Und. (0) Node ID = 22 3D
eyl 22 L - Node ID = 23 3D
3D (39 Plate 3D (0) Node ID = 24 3D
r e User (0) Beam-Plate (0) Node ID = 117 3D
g = # Node ID = 136 30
f ’ e -7p; T ¥a ..._4"- "7‘ =) l:l Show Cll'l|!|r Joint Elements MNode ID = 155 an
e ke AN ! (B & Node ID = 165 3D =
ke k \§ . g Node ID = 201 3D
* 1 * ! K Node ID = 202 ED]
% : . Node ID = 231
% 7t ¥ Plot Joints of specific Type. Node ID = 237 2y
* )( 1 Node ID = 243 2Dy
. @. Node ID = 251 2Dy =
t 1 ' R * H ® Node ID = 258
' X e * P Node ID = 265 | L Plot Joint Type Labels
( K = K N \ biode |D = 27) || ' Plot Joint Type in Colors |E|
K> IS ==
o [ e ]
i l W i ¥
+ K ) ¥

https://sdcverifier.com
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Beam Member Lengths in two Directions SDC Iz
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Beam Member Finder recognizes Beam members and (buckling) Lengths for different directions (Y, Z and Torsional).

2DY
Joint L.E

https://sdcverifier.com
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Recognize Length Y SDC Iz
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In Recognition section of the Model An alternative method of using a Beam Member Finder Tool is to

Tree, execute right click on Beam press Beam Member in the Recognition section of the Toolbar.
Member Finder and press Edit

Length Y - ZDy’ 3D’ Plate 2Dy’ Plate 3D File Home Seting: \Goopeyleu-gl Tools Standards  Help

Length Z - 2Dz, 3D, Plate 2Dz, Plate 3D AL L / = A N g As Beam Member Finder Tool is
Tors’on (Lb) - 2Dy, 2DZ, 2D Und., 3D Recognize All Joint | Beam Member | Panel ‘Weld Connection Beam Section based On Jo-int F-inder Tool and
Finders P . 9 )
. Ve it is a reminder to check if all
Press Find " B Model : :
+ B Revoition Joints have been recognized,
g especially in case the model has
i Beam Sections .+ ot K been previously modified
Press No ﬁ :::il Finder 5
Beam Member Finder — m] ¥
[#] 4 [E[=
Length Y | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
Press OK Break loint Options o T Recegnize Joints?
W ienginy v =
) User Do you want to update joints before recognizing beam
20y biate 2Dy @ mers:r'lobers (will open Joirj1t Finder Tool)? ° ?
2oz [ Plate 20z [] Don't show this message again
n—< ] 2D Und. [ Plate 2D Und. ” | | .
3D Plate 30 = °
[] Beam-Plate
| _ Set K=0.01 for members fixed by plates SOC Verifier x
| Update Selected Members |
Set to Selected
I::z:: ::ir } H Z: : o 107 Beam Members were recognized
ot (4 e ]
A=085
E;dc ;lc::ialbzeA. AISC89, 1019902
[#]
10 https://sdcverifier.com
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Beam Member Finder Interface Explanation

Beam Member is a straight line. If it contains joints, it is split on sub members.

SD

VERI

™M

FIER

Beam Member Finder — O X
(= 4 [E][=]
Length ¥ | Length Z | Length Torsional | Edit Member (in all directions) | Filter |
Ereak Joint Optians D Title Hements Length =" e Type Modified Joint - NodelD [Joint Type] =2 I:‘
| Length ¥ v Factor |:|
: . . 1 Beam Member 1 (¥) a7 13000 923 1107[3D] 155[30] 1104301 4BD]
Break JO]nt Opt]ons deflne AL [ User M2 Beam Member 2 (Y} 47 13000 922 1109[3D] 136[3D] 1108[3D] 117[3D] Iz‘
Wh at jo-ints are used to 20y Plate 2Dy 3 Beam Member 3 (¥) 47 13000 2041 2225[3D] 1273[3D] 2222[30] 1122[30]
) 20 7 Prace 20 4 Beam Member 4 (¥) 47 13000 2040 2227[3D] 1254[3D] 2226[30] 1235[30] D
Spl]t Beam Mem be rs. ke ez 5 Beam Member 5 (¥) 47 13000 924[2Dz] 1106[2D] 165[3D] 1105[3D] 22[3C]
[] 2D Und. [] Plate 2D Und. 6 Beam Member 6 (¥) a7 13000 921[2Dz] 1111[3D] 202[3D] 1110[3D] 201[3D]
D Plate 30 7 Beam Member 7 (¥) 32 10000 1090[2Dy] 22[30] 2208[2Dy]
8 Beam Member & (¥) 16 5000 1 A 1093[2D4]
L] Beam-Plate 9 Beam Member 9 (¥) 24 5000 1 A 926[1D] 2314[2Dz] 941[2D2] 2315[2Dz] 939[1D]
Set K=0.01 for members fixed by plates 10 Beam Member 10 (Y) 32 10000 1103[2Dz] 201[30] 2221[2Dz]
— 11 Beam Member 11 (¥) 16 5000 1 A 2211[2D2]
Update Selected Memb,
Change Length/Factor | s | sammeneran iS00 1 A Select all Beam
13 Beam Member 13 (Y) 24 5000 1 A 2059[2Dz] 2318[2D2] 2323[2D2] 2057[1D] 2044[1D]
Set to Selected
fO r Se leC te d be am Length [mm] | | | et | 14 Beam Member 14 (Y) 18 5000 1 A 958[2Dz] 942[2Dz] 957[2Dz] 956[1D] 943[1D] Me m be rs a n d
15 Beam Member 15 (Y) 32 10000 1100[2Dy] 1117[3D] 2218[2Dy]
mem be rs. Length Factor | [ set | 16 Beam Member 16 (Y) 32 10000 1101[2Dy] 1116[3D] 2219[2Dy]
Cm Type | A . Set | 17 Beam Member 17 (¥Y) 18 5000 6[3D] 24[3D] 7[30]
‘___A o5 18 Beam Member 18 (¥) 10 10000 231[2Dy] 237[2Dy] 243[2Dy] 3[3D] 1361[2Dy] 1355[20y] 1349[20y]
. . _ 19 Beam Member 19 () 10 10000 251[2Dy] 258[2Dy] 265[2Dy] 5[3D] 1383[20y] 1376[2Dy] 1369[20y]
C m Type 1S Used n API 2A ) Esedc i?l.c::nzexx AISCS9. 15019902 20 Beam Member 20 (Y) 279508 1 A
and Norsok N004 standards = @
| 1 2 n r k | @ 21 Beam Member 21 (¥Y) 7 2795085 1 A R
SO 990 a d NO S0 22 Beam Member 22 (Y) 18 5000 1124[3D] 1142[3D] 1125[3D] \, Er
N 004 Sta n d a rd S. Settings Find OK A" Plot selected members
BB  Plot Length Criteria
) 4' L 4  Plot Members ID Labels
T - Ry i s ) B/ Plot Full Members ID Labels
—] 271 = e T =
S 2 EAIa e B2 2 5 M Plot Length Labels
gﬁ} 2 ML T =Y o V- H  Plot Cm Type Labels
~ (8% - - 3 A
116 48 3 \ e P B g?/3 1  Plot Length Factor Labels
- 515 AT B
i / i~ = L Plot Joints for Selected Members
=15 Beam Member 15 () 32 10000 1100[20y] 1117[3D] 2218[2Dy] A Plot Members ¥ and 7 axes
15.1 Beam Member 15.1 [¥) g 2500 1 A M Plot Length Labels in ¥ and Z axes
152  Beam Member 15.2 [Y) a8 2500 1 A
153  Beam Member 15.3 [¥) & 2500 1 A
11 154 Beam Member 15.4 [v) 8 2500 1 A https://sdcverifier.com
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Beam Member’s Length Plot SDC Iz
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Beam Member Finder — m} X

L= 4 EFE

Length ¥ | Length Z | Length Tersional | Edit Member (in all directions) | Fiter |

Select all Beam Members (Ctri+A) Brek Join Opt -
( reak Joint Options D Title Hements Length =" cmType Modified Joint - NodelD Joint Type] D
| Length ¥ 5 Factor
1 Beam Member 1 (Y) 47 13000 923 1107[3D] 155(30] 110435H4B0)__ |:|
Lo L User B Beam Member 2 (¥) 47 13000 922 1109[3D] 136[3D] 1108[30] 1171301 [%]
5l d l 5 Plate 2 3 Beam Member 3 (Y) 47 13000 2041 2225[3D] 1273[3D] 2222[3D] 1122[3D
Press || and select Plot Length A 20y EA Pate 20y &
. | rate 20 4 Beam Member 4 (¥) 47 13000 2040 2227[3D] 12543D] 2226[3D] 1235[3D
L a be l s 5 Beam Member 5 () " 13000 924[2Dz] 1106[30] 165[3D] 1105(30] 22130
[] 20 Und. [ Plate 2D Und. 6 Beam Member 6 (¥) 47 13000 921[2Dz] 1111[30] 202[30] 1110[3D] 201[3p]
o piate 2D 7 Beam Member 7 (¥) 2 10000 1090[2Dy] 22[3D] 2208[2Dy}
8 Beam Member 8 (¥) 16 5000 1 A 1093[202]
) 0 K [ Beam-Plate 9 Beam Member 9 () 24 5000 1 A 926[1D] 2314[2Dz] 941[2D2] 2315[2D2] 939(1D]
ress Set K=0.01 for members fixed by plates 10 Beam Member 10 (¥) 2 10000 1103[2Dz] 201[30] 2221[20z]
| | 1 Beam Member 11 (Y) 16 s000 1 A 2211[204]
Update Selected Members 12 Beam Member 12 [¥) 16 5000 1 A
Set to Selacted 13 Beam Member 13 () 24 s000 1 A 2059[2Dz] 2318[2Dz] 2323[2D2] 2057[1D] 2D44[1D]
Length [ | =] 14 Beam Member 14 (Y) 18 5000 1 A 958[2Dz] 942[2Dz] 957[2Dz] 95611D] 943[10]
15 Beam Member 15 () 2 10000 1100[2Dy] 1117[3D] 2218[2Dy]
Length Factor | s ] 18 Beam Member 16 (Y) 22 10000 1101(2Dy] 1116(3D] 2219]20y]
wf 2% .59 Cm Type | A u ‘ | Set | 17 Beam Member 17 (Y} 18 5000 6[3D] 24[3D] 7[30] -
[ - 2 -8 18 Beam Member 18 (¥) 40 10000 23112Dy] 237[2Dy] 243[2Dy] 3[3D] 1361[2D}] 1355[20y] 1349[2Dy]
-l 4;&9_}. 52 B = Caloulate 19 Beam Member 19 (Y) 40 10000 251[2Dy] 258[2Dy] 265[2Dy] 5[3D] 1383[2D}] 1376[20y] 1369[2Dy] 2
reaL_ =01 ¢ used in AP 24, AISCA9, 15019902 20 Beam Member 20 [Y) 7 2795085 1 A
P and Morsak NDO4 standards P Beam Member 21 (¥} 7 2795085 1 A . A
2| 22 Beam Member 22 (Y) 18 5000 11241301 1142[30] 1125301 . E
g

o = n

A" Plot selected members
Plot Length Criteria
Plot Members ID Labels
Plot Full Members ID
Plot Length Labels
Plot Cm Type Labels
Plot Length Factor Labels

Plot Joints for Selected Members
Plot Members ¥ and £ axes

Plot Length Labels in Y and Z axes

Also, it is possible to display
Beam Members IDs by pressing bl {

3000

By BB ESSH

3C00

12
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Analyze Job SDC Iz
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In Home section, press Analyze

r~ > [ Results Manager | ‘g Governing Loads E] [ SDC API Conscle
o @ “i7; Peak Finder =1 Run Seript

Update Model  View  Analyze™  Report Layout @ Frecbody LESELLT oE s e

Main Result Post-Processing Automation

I @ Views (1)

I B8 Model

- BB Recognition

4 & Jobs (1)

4 [ 1.Linear Static Analysis
I & Individual Loads (9)
*% Predefined Load Cases (0)
I+ Load Sets (8)
I 4 Load Groups (1)
FG Fatigue Groups (0)
B Tables (0)
' Plots (0)
I Tools
Standards (0)
8 Post-Processing
[£] Optimizations (0)
[ Reports (0}

T L (e S S R T T LT T TG S T S T i T O TR T DT S T e I Y S T T T Sa e T
10 53:33 Linear Static Analysis analysis started
10:53:34 Analysis options:

Linear Static Analysis Simple analysis oacs: 9

Inertia relief analysis loads: 0

started and finished. Not included loads: 0

Skipped loads: 8
10:53:55 Linear Static Analysis analysis finished b

Nodes: 1923 Elements: 2080 C:\Users\user\Desktop\SIMCENTER Tutorials\API 24 RP ISO 19902 Norsck NOO4\scaffold_tutorial_s.sim MmKS (Millimeter/Kg/Second) Simcenter

13 https://sdcverifier.com
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Cm Reduction Factors SDC Iz
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Cmy and Cmz reduction factors are used in combined axial and bending check. APl RP 2A description:

fe 1 Crmyfoy |2 Cusfie 12 Notes to Table D.3-1:
—_— + =1.0 . .
oFen  #Fin 1 __fe 1 __fe) (1) Use whichever is more applicable to a specific
& F & F situation. Values of the reduction factor C, referred
ey to in the above table are as follows:
...... (D.3.2-1)
TABLE D.3-1 (a) 0.85
CTIVE LENGTH AND BENDING
EFFEREDUCI‘ION FACTORS FOR (b) 0.6 - 0.4 %ﬁ. no more than 0.85, or less than
2
MEMBER STRENGTH CHECKING 0.40, where M;/M; is the ratio of smaller to
Effective larger moments at the ends of that portion of
Length  Reduction the member unbraced in the plane of bending
Situation Factor K_Factor Cm(® under consideration. M;/M is positive when the
Superstructure Legs number is bent in reverse curvature, negative
Braced 10 ®) when bent in single curvature.
Portal (unbraced) K @ () 1.0-0.4 {fe) or 0.85, whichever is less
Jacket Legs & Piling #:Fe
Grouted Composite Section 1.0 (c)
Ungrouted Jacket Legs 1.0 () )
Ungrouted Piling Between By default, Cm Type is equal to A = 0.85 for all members.
Shim Points 10 (b) It is possible to modify Cm Type for selected members:
Jacket Braces
Face-to-face Length of ®)
Main Diagonals 0.8 or (c)
Face of Leg to Centerline of . Cm Type A el Set
Joint Length :i ]{-Br::ea‘a’ 0.8 (c) A =085
un?&?ﬁff?t neh 0.9 (© B = Maximum (0.6 - 0.4 * (M1/M2),
1-04"*(fc/ (PhiC * Fel))
Secondary Horizontals 0.7 (c)
Deck Truss Chord members 1.0 (a)(b) or (c) ” =
Deck Truss Web Members In SDC Verifier, B = minimum from (b) and (c)
In-Plane Action 08 (b)

14 Out-of-Plane Action 10 (a) or (b) https://sdcverifier.com
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API RP 2A-LRFD SDC [V
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API RPx2A-LRFD 93 WM 0732290 0507613 Tya W
API RP*2A-LRFD 93 W@ 0732290 D507k1l2 001 M
This “Recommended Practice for Planning, Designing,
Recommended Practice for and Constructing Fixed Offshore Platforms — Load
Planning, Designing and Constructing and Resistance Factor Design” (LRFD) contains the
Fixed Offshore Platforms — Load and engineering design principles and good practices that
Resistance Factor Design h“'_e been the basis of the APT RP2A working strength AMERICAN Pi:lﬁ.“;dl.;,uu INSTITUTE
design (WSD) recommended practice, now in its 20th Production Department
Edition. The LRFD provisions have been developed
AP| RECOMMENDED PRACTICE 2A-LRFD (RP 2A-LRFD) from the WSD provisions using reliability based
EP L EDITION. UL L 19 calibration. THIS PUBLIATION GONTAGT THE AP PRODUCTION DEPARTMENT
12SEE BACK SIDE FOR INFORMATION GONCERNING HOW T0 OBTAIN
ADDITIONAL COPIES OF THIS PUBLICATION.
Usecs ol N s o Mo
American Petroleum Insthute OFFICIAL PUBLICATION
1220 L Street, Northwest
Washington, DC 20005 @ @
Copyright © 1963 Institute '

15 https://sdcverifier.com
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Add API RP 2A-LRFD Standard SDC[v

VERIFIER

Execute right click on Standards and
select Add => APl => API RP 2A-LRFD
(1st, 1993)

An alternative method of adding Standards is to select API (in this
case) in the Standards section of the Toolbar.

_0

File Home Settings Recognitions Tools EESELLENRE]

G @ 0 88
AP| ZA RP Standard covers the design ABSw  AISCw | API~ | ASME™ DNV~  EN13001v  Eurocode3~  FKM™~  ISOv  Other~ | Custom
checks only cylindrical types of shapes. - =
I aModel
I Recognition
4 Ejohs?ﬂrt
SECTION D “ Ef}éil”?',zta‘;c Lf;n:'ygi ABS ,
CYLINDRICA.L MEMBER DESIGN | Eieje;inécl(éoad Cases (0) AlSC 4 ;
. . . . s AP 3 _
Cy = critical elastic buckling coefficient i e ) 005 Eaen 2077 [ | APIRP 24-LRFD (1st, 1993)
. ) FEH Tables (0) ‘ | API RP 2A-WSD (21st, 2007)
The theoretical value of C, is 0.6. However, a reduced &' Plots (0) AS 3990 (1993)
value of C, = 0.3 is recommended for use in Equation | [+ Add ; ASME >
D.2.2-3 to account for the effect of initial geometric | Eostt_-P;;-_essin?a T B DIN 15018 (1984)
impﬂrfﬂctiﬂﬂs within API SDE('« 2B tolerance limits.. @R:p::"rls (ﬂl;ms = Remove Multiple DNV .
Reference D2. - DVS 1608 and 1612
number
N . . S
¢ = resistance factor for axial tensile Clear Results e :
(Wl al (=
strength, 0.95 F.EM 1.001 (3rd, 1998)
¢, = resistance factor for axial compressive FKM b
strength, (.85 IS0 v
' . Morsok NOO4 (rev.3, 2013)
¢, = resistance factor for bending strength, 0.95. VDI 2230 (Bart 1, 2015)
#, = resistance factor for beam shear strength, 0.95 Comparison Standard
Deflection
Custom
16 B | Load from Library https://sdcverifier.com
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Standard has been added SDC

VERIFIER

_0 Press OK

APIRP 2A-LRFD (1st, 1993) - *
ID " | Title |API RP 2A-LRFD (1st, 1993) |
Alias ‘Standard |
Description | |V‘
4 [ standards (1) )
4 [ 1.API RP 22-LRFD (1st, 1993) Safety Factors Selection
= '_FE“ Critical Elastic Buckling Coefficient (Cx) @ @
Constants (3)
I 1= Types (1) Resistance Factor for Tension (Ft) 0.05 + Shape 2. Tube' D
] Characteristic (0}
o Classifications (0] Resistance Factor For Compression (Fc) 0.85 I:I IE
HH Standard Tables (0) _ ]
4[] Checks (8) —1 Resistance Factor For Bending (Fb) 095 IEI
] 1.Dimensi
Z_IU:::EEHSIGHS Resistance Factor For Shear (Fv) 085 Elements 2078
3.4xial Stress Check
4.Bending Stress Check ———8 Checks have been created.
3.5hear Stress Check [ ] Use AISC 360-10 for non-tubular shapes l:l Materials with Yield = 0 ICI
6.4xial and Bending Check
I [#] 7.0verall Check
2] 8.Joint Check API LRFD___|/ | ok || cancel |

17 https://sdcverifier.com
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Preview Table Results for Overall Check SDC Iz

VERIFIER

Custom Check Table - O X
.
In Checks section, select 7..0Overall - ,
. . D |3 | Title \ | Table Info: Shape '2.Tube', LG1..Load Group 1, Direction: All, Detailed, Extreme.
Check an d exec ute rlght C l] Ck Default Title |AH (LG1, Shape '2.Tube’) | Extreme Absolute Axial Uf Absolute Bending Uf  Absolute Shear Uf Absolute Shear Uf To  Absolute Axial and B¢ Owerall Utilization Fa«
Descpton | ~ [ Y (S Y D e ——
Value 0.00 0.00 0.00 0.00 0.00 0.00
ﬁ S l t T bl d/ t (()3::::5 ‘T.OVEraII Check | i::e”t B ::Sﬁg 152169 :zsﬁg 1:-:9 :52?9 152:9
elec aoie (exp and/extrem e) Load Group 1..Load Group 1 ] Vot o5 - = — o -
Direction/Parameter \ All =rent ID 2048 1720 1496 2453 950 2453
Expandxtreme Dptions d LS4 LS4 LS7 Ls7 Ls1 LS7
P olute
% I n Load G rou p press :"* Table Type ‘ Extreme (worst result on selection) Value 020 030 012 008 025 098
b4 (®) Detailed (extreme locations - element and loads (for Loads Groups)) Element ID 2048 1720 1406 2453 980 2453
Sy Load LS4 154 L7 Ls7 Ls1 L7
Select Load Group => 1..Load Group 1 ﬂ et tond -7
and press OK ; O kot Lo oo |
ort () Load Set
. . SPara:yEter None @ Load Group | 1-Load Group 1 |
Detailed (extreme locations - element sacending o n
and loads (for Loads Groups)) is ON Seecton
(f p )) @ @ .Linear Static Analysis
+ Shape "2.Tube' l:‘
. [
_e Press Fill Table — -
7 Edi
e o B
_0 Press OK B Copy o]
Remaove

4 Y 1.API RP 24-LRFD (1st, 1993)
I [ Input

4 [] Checks (8)

1.Dimensions Clear Results
2. Limits BER  Table (expand/extreme) ﬂi

[]3. Axial Stress Check ‘ Overall Check contains results from all Checks. With the

4. Bending 5tress Check Flow Table {over loads)

[F] 5.5hear Stress Check Criteria Plot help of one table/plot, it is possible to verify if the model

[ 6.Axial and Bending Ched [8  contour Plo
nl i {B:ea:n M:r:‘ll:erDiagram passes the.c.heC.kS ( > 1)' N
18 [=]8..Joint Check API LRFD = Overall Utilization Factor = the worst Uf among all checks. https://sdcverifier.com
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Unit System SDC Iz

VERIFIE

API RP 2A Standard is applicable to stiffened and unstiffened cylinders having t >= émm, D / t < 120 and Yield Stress < 414 MPa.
To validate this condition, the Unit System, which is used in the model, should be specified in SDC Verifier.

Parameter = ReguirementsWalid (Reguirements Valid)
if((Units.GetInMillimeters(Thickness) »= 6) and (Units.GetInMPa(¥ield) < 414) and (D / Thickness < 388}, yes, no)

Unit System can be found in Settings 2 UnitSysem x
section of the Ribbon. T
Maodel (used in standards calculations) Display (used for plots/tables and report)
ome [ Recogritons oo ords He Unit System MmKS (Millimeter/Kg/Second) M (Milimerer/Kgfsecond) N | By default, MKS (Meter/Kg/Second)
escription T MEKS (Meter/Kg/Second) 1 1 . 1
o TR H Descript Part Unit. e Wetaltaecons) N\ unit system is useq To change unit
Unit System | Legend  Mumber Format  Standards Setfings  Edit Library v Length Millimeter MmKS (Millimeter/Kg/Second) System , expand this section.
Main Weight Kilogram MmTS (Millimeter/Ton/Second)
4 [ 1.Linear static Analysis A MmKMs (Millimeter/Kg/MilliSecond)
I :g Individual Loads (2) Time Second IPS (Inch/Pound/Second)
Predefined Load Cases (0] . .
il e o eton) FPS (Foot/PoundySecond) \ There are 7 predefined Unit
I 4! Load Groups ustom
g?ﬁtg’u‘i&i’u;ﬂm S . o N Systems: MKS, MTS, MmKS,
Tables (0}
5 Plots (0) MmTS, MmKMs, IPS and FPS.
r o ][] .
4 @ Standards (1) Custom Unit System can be used

4 [ 1.API RP 2A-LRFD {1st, 1993)
4 [ Input
Lgorsans Results on 7..0verall Check
% Characteristic (0)
o Classifications (0)
Bf Standard Tables (0)

in specific cases as well.

“ e:_‘f;r‘fjensions Table Info: Shape '2.Tube', LG1..Load Group 1, Direction: All, Short, Extreme.
g:::;?;:ss‘ress Check Extreme Absolute Axial Uf Absaolute Bending Uf  Absolute Shear Uf Absolute Shear Uf To  Absclute Axial and B:  Owerall Urilization Fac
[¥]4.Bending Stress Check Minimum 1234567800 12345678.00 12345678.00 12345672.00 12345678.00 12345678.00
::i::;fé;ﬂﬁ;kcm Maximum 12345678.00 12345678.00 12345678.00 12345678.00 12345678.00 1234567800
t [7.0verall Check Absolute 12345678.00 12345678.00 12345678.00 12345678.00 12345678.00 12345678.00

[=]8.Joint Check API LRFD
I Post-Processing
[Z] Optimizations (0)

| Reports ) - In case the standard cannot perform verification of the
19 model, the results will display the value = 12345678. https://sdcverifier.com
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Criteria Plot for OverallCheck

00000000

SDC

™M

In Checks section, select 7..0Overall ‘

Check and execute right click “

Select Criteria Plot

1.AP| RP 24-LRFD (1st, 1993)
[ Input
Checks (8)

1..Dimensions

2..Lirnits

3.Auial Stress Check

I 4..Bending Stress Check

5.5hear Stress Check
B..4Axial and Bending Chec
7.0verall Chec
[=] &.Jzint Check AP LRFD

-

-,

Add r
Edit

Rename

Copy

Remove

Copy To Standard...
Maove

Clear Results

Table {(expand/extreme)

Components Extreme Table (over selections)

In Load Group, press | i¥

Select Load Group => 1..Load Group 1
and press OK

Flow Table (over loads),
e 4R

b H|HE S H

Contour Plot

Beam Member Diagram

Check Criteria Plot - x
Parameter: Overall Utilization . el |
Fac tor Default Title ‘Abs Overall Utilization Factor (LG1, Shape '2.Tube', v1, Total) |
Description ‘ | v |
. Options lection

LG Parameter: Absolute et Fooveti o 0
Load Group ‘1..Load Group 1 + Shape ‘2. Tube’ l:‘
Parameter Overall Utilization Factor D E

Press |2, and then Preview Dirction a
n L5 Parameter ‘ Absolute
Point of Interest ‘ Total v | Type ‘ AbsMax  ~ |
Press OK
Labels ‘None

SDC Verifier uses Legend from
0.00 to 1.20 for Utilization

Factor. Elements in orange and
red do not pass the check.

[#] um

Elements

r| 0K || Cancel |

Select Load

Load Type
() Individual Load

() Load Set
Fatigue Group

Jobs

1.linear Static Analysis

RIFIER
- O x
Load Group
‘Ssar:'
[ 1.10ad Group 1
o J[an

[E  preview

1.20

1.10

1.00

0.90

s = o
o0 -~ oo
(=] (=] o

<
@
=]

¢ ¢ = =
w B
=] o

-

B

i
:
\~
g!

| ﬁ Preview with Current View

https://sdcverifier.com
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ISO 19902 (1st, 2007) Standard (Theoretical Aspects) SDC Iz

VERIFIER

C, 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
Equation (13.2-10) to account for the effect of initial geometric imperfections within the tolerance limits given in
Clause 21. A reduced value of €, = 0,3 is implicit in the value of f,. used in Equations (13.2-8) and (13.2-9).

¥rt Is the partial resistance factor for axial tensile strength, y g +=1,05.
R.e Is the partial resistance factor for axial compressive strength, 5 . =1,18.

¥rp Is the partial resistance factor for bending strength, g, = 1,05;
¥ry I the partial resistance factor for shear strength, y 5, = 1,05;

’rRn Is the partial resistance factor for hoop buckling strength, 5 = 1,25.

21 https://sdcverifier.com
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SDC

VERIFIER

Add I1SO 19902 (1st, 2007) Standard

An alternative method of adding Standards is to select ISO (in this

Execute right click on Standards and . .
case) in the Standards section of the Toolbar.

select Add => ISO => ISO 19902 (1st, 2007)

_0
_G

File Home  Settings Recognitions  Tools [ESEllsElGE

Press OK

D000 O B o IS
ABS v AISC APl ~ ASME ~ DNV v EN 13001 ~ Eurocode3 v FKM 150w Other~ | Custom
s Man) o 150 19902 (1st, 2007) - x
o . . [ Vi (2)
ISO 19902 procedure is similar to APl 2A RP. In " B Model ABS R
0. g q q 2 I BB Recogniti D 2 Title |10 19902 (1st, 2007)
overall check, it is possible to verify if the 2B Jocoamton i‘:;" 4 :M HL | :
. ol . 4 E 1.Li Static An. - 3 lias ndal
structure passes all checks: Overall Utilization S o) LoD e Descrpion | ]
Factor = the worst Uf among all checks < 1. ) b Predefned Load Cases 0 AS 3990 (1993) Safty Factrs Selction
i y.,_l Load Groups (1 ASME 3 Critical Elastic Buckling Coefficient @ @
!:HE _';::i‘i;mu ps (0) DIN 15018 (1984) et Rt e e (Eemmr ) 105 + Shape "2.Tube' D
4 EI E--lSD 199]2 U St, 20[}?] -11 Plots (D) DY 3 Resistance Factor for Compression (Gamma_Rc) 118 l:‘ lz‘
[ E Input : oo - DVS 1608 and 1612 Resistance Factor for Bending (Gamma_Rb]
|Standards (1)
4 E;:k;_{" D:I . I P-Pe-ssin |+ Add EN 12001 (] Resistance Factor for Shear/Torsion (Gamma_Rv) 1.05
E“L'In—!E nsions [Z] Optimizations| =l Rename Multiple Eurccode3 3 Resistance Factor for Hoop Buckling (Gamma_Rk)  |1.25 T
.Lirnits [ Reports () | ,_ .
3 Avial Strass Chack = Remaove Mulhple F.E. 1.001 (3rd, 1998)
4..Bending Stress Check 2]_: Renumber FEM k [ Use AISC 360-10 for Non-tubular Shapes D Materials with Yield / Tensile = 0 D
5..5hear Stress Check Clear Results | 150 ’ [] Include Hydrostatic (]
6.Axial and Bending Check il lag i)
[+] 7..Hydrostatic YOL2230.(Pact 1 2015 ——
&.Axial, Bending and Hydrostatic Check (|| IS0 19902 (1st, 2007)
' ‘facj”%fi”cihes‘lm {8 | 150 19902 (2nd, 2020)
— Bl o =C ustom
B | 1oad from Library

10 Checks have been created.

It is also possible to preview Table Results and
Criteria Plot from Overall Check by following
the steps from slides 18 and 20.

22 https://sdcverifier.com
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Norsok NOO4 (rev.3, 2013) Standard (Theoretical Aspects)

23

Ce = critical elastic buckling coefficient = 0.3
mt = material factor for tension = 1.15
YRy = material factor for shear=1.15
Y = see section 6.3.7
Yy =1.15 for &, <0.5 (6.22)
Yy =0.85+0.60A, for 0.5<), <1.0
Yy =1.45 for A, >1.0
where
32 (6.23)

N :G“-_-S“‘. A+ Opsa | | "

H f:! c fh h

where f is calculated from Equation (6.6) or Equation (6.7) whichever is appropriate and f, from Equation
(6.17), Equation (6.18), or Equation (6.12) whichever is appropriate.

f T (6.24)
A, =,-% ,and by = ’—"
fr:le fhe

fue and fi is obtained from Equation (6.8), and Equation (6.20) respectively.
Op,sq IS obtained from Equation (6.16) and

II' 2 2 6.25
_N54+ MTM+MI.55 [ ]

9]
S A W

Nsqis negative if in tension.

SDCM

RI1FIER

https://sdcverifier.com
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Add Norsok NOO4 (rev.3, 2013) Standard

SDC

RIFIER

Execute right click on Standards and
select Add => Norsok NOO4 (rev.3, 2013)

_0
_G

ISO 19902 procedure is similar to APl 2ARP. In
overall check, it is possible to verify if the

Press OK

structure passes all checks: Overall Utilization
Factor = the worst Uf among all checks < 1.

(4 1 3.Norsok NOO4 (rev.3, 2013)

I Ed Input

4[] Checks (9)
1..0imensions
2. Lirnits
3. Material Factor
4..Axial Check
5..Bending Check
6.Shear Check
7..Lxial and Bending Chack
8.0verall Check
[=] 9. Jzint Check Norsok

9 Checks have been created.

24

It is also possible to preview Table Results and Criteria Plot from
Overall Check by following the steps from slides 18 and 20.

File Home Setings Recognitions Tools

Standards

CoO0C O a

ABS w MECw APl v ASME »~ DNV~ EN 13001 + Eurccode3 v FKM » 150 »
Main
I @ Views (2)
I B Model
- B@ Recognition
4 [& Jobs (1)
4 [ 1.Linear Static Analysis ABS ,
I & Individual Loads (9) AlSC 4
"% Predefined Load Cases (0) AP !
b 4+ Laad Sets (8)
b 4 Load Groups (1) AlJ (2005 Edition, 2017)
FG Fatigue Groups {0)
BE Tables (0) AS 3990 (1993)
&' Plots (D) ASME 3
| KTools
DIM 15018 (1954]
PN S |Standards (2 |+ Add { )
1 B 1.4PI RP 24 DNV 4
1 [2.1501990] =I  Rename Multiple DVS 1608 and 1612
| Post-Processin| __ .
[Z] Optimizations| = Remove Multiple EN 13001 »
& Reports (0) ) Eurocode3 L

.« Renumber

Clear Results

F.E.M 1.001 (3rd, 1998)
FKM
IS0

Norsok NOO4 (rev.3, 2013)

VDI 2230 (Part 1, 2015)

Comparison Standard
Deflection
Custom

Other~ | Custom
Morsok NOD4 (rev.3, 2013) - i
ID |3 | Title |Norsok NODS rev3, 2013) |
Alias |Slandard3 |
Description | |V|
Safety Factors Selection
Critical Elastic Buckling Coefficient (Ce) @ i @
Merehran Foeter iy e (Frmma O 115 + Shape 2.Tube" D
Resistance Factor For Shear (Gamma_Rv) 1.15 l:‘ lz‘
(@) Calculate Material Factor (section 6.3.7)
() Set Material Factor to 115
[] Callculate Non-tubular Shapes According to: Elements 2078
AISC 360-10 D
® Eurccode3 l:l D Materials with Yield / Tensile = 0 l:l
. . -m. -Cancel

AN ORODLNLNRDOonROnRARR

Load from Library

https://sdcverifier.com
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Extreme Tables on Overall Checks SD

VERIFIER

AP| RP 2A-LRFD (1st, 1993) Standard 1ISO 19902 (1st, 2007) Standard

Absolute Axial Uf Absolute Bending Uf  Absolute Shear Uf Absolute Shear Uf To  Absolute Axial and B¢ Overall Utilization Fac i Bending Um Shear Um Shear Torsional Um  Axial and Bending Ur  Overall Utilization Fac
Value 0.00 0.00 0.00 0.00 0.00 0.00 Value 0.00 0.00 0.00 0.00 0.00 0.00
Element ID 1500 1500 1500 1500 1500 1500 Element ID 1500 1500 1500 1500 1500 1500
Load Ls8 L51 Ls8 Ls8 151 L58 Load Ls8 L51 Ls8 Ls8 151 L58
|Maximum [Maximum
Value 020 0.20 012 0.98 0.26 098 Value 021 0.19 012 0.98 0.29 098
Element ID 1874 1720 1850 2157 980 2157 Element ID 1874 1720 1850 2157 980 2157
Load 154 L54 Ls7 Ls7 151 Ls7 Load 154 L54 Ls7 Ls7 151 Ls7
Absolute Absolute
Value 0.20 0.20 012 0.98 0.26 0.58 Value 021 0.19 012 0.98 0.29 098
Element ID 1874 1720 1850 2157 980 2157 Element ID 1874 1720 1850 2157 980 2157
Load 154 L54 Ls7 Ls7 151 Ls7 Load 154 L54 Ls7 Ls7 151 Ls7

Norsok NOO4 (rev.3, 2013) Standard

Absolute Axial Uf Absolute Bending Uf  Absolute Shear Uf Absolute Shear Torsic  Absolute Axial and B¢ Overall Utilization Fat

0.00 0.00 0.00 0.00 0.00

Value 0.00

Element [D 1500 1500 1500 1500 1500 1500

Load Ls8 Ls1 LS8 Ls8 151 LS8
|Maximum

o oz W o wo |
Element ID 1874 1720 1850 2157 980 2157

Load 154 L54 LS7 LS7 151 L57

Absolute

o oz W o wo |
Element ID 1874 1720 1850 2157 980 2157

Load 154 L54 L57 LS7 151 L57

25 https://sdcverifier.com
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Create Reports in Report Designer

27

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of
SDC Verifier Report Designer. It may be downloaded via this link:

https://sdcverifier.com/tutorials/report-designer/

SDC MW

VERIFIER

https://sdcverifier.com
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