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Content

» In this tutorial, an APl 2A RP 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 report was generated with the help of report designer.
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Open Project

Launch SDC Verifier

Execute File - Open Project.

Project: API RP 2A-LRFD.sdcv

Messages
14:14:57 Floating Licens

F

Local Disk (D)
Local Disk (H:)

W
internal haarlen

SDC Verifier 2020.0.2 - Untitled - O X
File  Settings View Model Recognition Job  Tool Standard  Post-Processing  Automation  Results  Report  Help
ehkicscvacsewr BoS% BEL 4 Fmd
2.
New Project...
Open Project..
Open x
« ~ 4 » This PC » Local Disk (H:) » APIISO Morsok Simcenter 2020.0.2 ~ 2 Search API IS0 Norsok Simc...
Organize Mew folder ==~ [H o
Ernail attachrer ™ Mame - Date modified Type Size
Pictures 3. ETT API_S0_Norsak 30/01/2020 11:30 SDC Verifier Project 347 KB

3 This PC
:’ 3D Objects
[ Desktop
Documents
< Downloads
ﬁ Music
& Pictures
B Videos
‘i Local Disk (C)

File name:

~ | | SDC Verifier Project (*.simv;*.sir ~
| | ject Csimy;sir |

Open

Cancel |

Simcenter .
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Predefined project

----- 4_2 8 Wind ¥ Leags
----- 42 5_Nodal Force Top.Legs
E1-#¢ Load Sets (8)
..... #§¢ 1. Load Set 1
----- -biO- 2. Load Set 2
..... #§¢ 3.Load Set 3
..... s 4 Load Set4
----- -blc- 5.Load Set 5
----- -biO- 6..Load Set 6
..... s 7.Load Set 7
..... #j¢ 8 Load Set 8
=¥+ Load Groups (1)

Lo 1 Load Group 1
----- FG Fatigue Groups (0)
----- Bl Tables (0)
----- A Plots (0)
#- N Tools
]E Standards (3)
-8 Post-Processing
..... f. Optimizations (0)

g

-
.

b

(|

This tutorial uses predefined project with the following created data: individual loads, load sets and
load group. The focus of this tutorial is to check the cylindrical members and create the basic report.
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Analyze Job

Execute # Analyze active job

SDC Verifier 2020.0.2 - HAAPI IS0 Morsok Simeenter 2020.0.2VAP1_ISO_Morsok.simv

File  Settings View Model Recognition Job  Tool Standard  Post-Processing  Automation  Results  Report Help
&R Seo® @@ty B0B% BEM 4.0 &L F
1. |l= Analyze active job: 1.Linear Static Analysis |
ke Analyze selected job » |Linear Static Analysis |
Description | |
Analysis Linear Static -
Analysis Options | Define... | | Select Loads to be Analyzed (3/5) |

Request Results
Displacement

Stress

Applied Force

Reaction Force
Element Force

[] Strain
[] Strain Energy

Force Balance

Constraint Equation
U Faorce

Analysis

Selection |Nl Entites |
St [ et [#]
Solid Stress/Strain: |C0|'|"|Ef Results ~ |
Plate Stress/Strain: |C0|'|"|Ef Results ~ |
Apply

14:41:54 Connection Properties were read: 0
14:41.54 Connection Regions were read: 0
14:41:54 Connectors were read: 0

14:41:55 1. Default View' created

Modes: 1923

14:41:_5? Model HAAPI 150 Norsok Simecenter

ZD.D.Z\scaﬁold_tLrtorial_s_ sim is operjed

Elements: 2080 | HMVAPI IS0 Norsok Simcenter 2020.0.2\scaffold_tutorial_s.sim

MmES (Millimeter/Kg/Second) | Simcenter .:
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Explanation of Joints

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;

éeainb:ﬁiéle
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Joint Recognition. Settings

@ Execute Edit from Joint Finder context When performing the joint recognition there are 3 options for existing joints. Default
menu option: Keep only modified— remove all joints except edited by user. Keep all existing
options should be used when additional elements were added to the model.
@ Press Settings.
Joint Finder - O *
Take into account all constraints in 4
Change Type for selected Joints
the m0de|: ON Type Mone Set Id Type Property ~
Nede ID =3 D +
Plot all joints Mode ID = 4 D
Show Labels None ~ Nede ID =5 aD %
@ Press Ok. __ Node ID = 6 3D
Show 20 joint axes Relevant ~ Node 1D = 7 10
1D Free Al Nede ID =22 D
Nede ID =23 D
2 FEDREE 20 only Node 1D = 24 D
2Dz Plate 20z
2D Und. Plate 2D Und. Hone Joint Finder Settings — X
o Plate 3D
et Sean Plte Tolerance Angle
[] Show only joint elements Flot
3 I Take into account all constraints in the model I ﬁ
Edit Recognition Selection LB
Colored Plot ALL| (kS| (L) 12| D] [T ﬂ =
; = [
| - Plot Types a + Al Entities -
-k Jobs (1) | j piot Entity Id 2 Find S| cance
- X, Tools ot Entity lds »
EEI---"E Standards (3 W Plot Types and Entity |ds -
-5 Post B Export 2L
""" . Optimizati o7
""" 3 Reports 0 St
4, QK Cancel
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Joint Recognition. Find

Press Find. When performing the joint recognition there are 3 options for existing joints. Default
option: Keep only modified— remove all joints except edited by user. Keep all existing
options should be used when additional elements were added to the model.

Select Keep Only Modified

Joint Finder - O X
]
P ress Ok' Change Type for selected Joints
Type Mone Set Id Type Praoperty ~
Mode ID =3 k1) &
Plat all joints Mode ID =4 D
Show Labels None ~ Node ID =5 D %
Nede ID=6 D
Show 2D joirt axes Relevant ~ Node ID =7 0
an G- ) |3z 2
2Dy FEEEY 20 ony Node ID = 24 D
—— - 20z Plate 2Dz Nede 1D = 117 D
Joint Finder - Remowve Joints * 20 Und. Plate 20 Und. None Node 1D = 135 D
1D Plate 3D Nede ID = 155 D
) Remove All Node ID = 165 D
- U= B s Node ID =201 D
= Mede ID = 202 D
Y [] Show only joint elements Plot
2 [l® Keep only Modified | \ Node ID = 231
. L Node ID = 237 2Dy
(") Keep All Existing Mode D = 243 20y ]
Nede ID = 251 20y
3. | OK I Cancel MNode 1D = 258 £
Nede ID = 265 w
¢ > #
Settings B Find 0K Cancel

= Node ID =713
Element ID = 2466 2Dy 1420010
Element ID = 547 20z 8. 40013

Element ID = 548 240019
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Joints Plot

OlOIO

Select All Joints (Ctrl+A).

Press 4
Press 4 PlotJoint Typein colors
Press OK
0y a DL B0
f 1 Y T <\ .. v 4
\ 7 ‘7"- | k‘ C <\ 1 ]
| oK .o
* X
s R .
1w\ / * #
|'\ 9:
m
g 4 )
*‘ ﬁ’ * | N
- A7
i ¥ "
f i - - 3 *
* LIRS ¢ s !
¥ 1 J
e *
yif
e 4 e
v

b Joint Finder — O s
V]
A
Change Type for selected Joints
Type None v Set Id Type Froperty "
Node ID = 2323 +
Plot all joints Node ID = 2318
Show Labels None w Nede ID = 2315 %
B Node ID = 2314
Show 2D joint axes Relevant ~ Node 1D = 2235 0
10 Free Nl Node ID = 2233 2Du
Node ID = 2232 2Du
2Dy REE AN 20 only Node ID = 2227 D
20z Plate 20z Node 1D = 2226 kD)
20 Und. Plate 2D Und. Nene Node ID = 2225 3D
Node ID = 2222 D
< 30 | Plate 2D
© Node ID = 2221
User Beam Flate Node ID = 2220 D
[] Show only joint elements Plot Node ID = 2213 Dy
Node ID = 2218 20y
Node ID = 2217 2Dz
Node ID = 2216 2Dz )
Node ID = 2215
hode ID = 2211 [N
Node ID = 2208 v
{ » 2.
Settings Find 4. ncel
Plot Joint Type Labels I
Plot Joints of specific type: . :
Plot Joint Type in colors I
Plat all joints
Show Labels None R
Show 2Djoint axes | Relevant - Modify Joint Type:
1D Free Al
20y Plate 20y
—. - - 2D enly Change Type for selected Joints
2D Und. Plate 2D Und. one Type None v Set
aD Plate 30
User Beam-Flate

Show only joint elements
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Beam Member Lengths in 2 directions

Beam Member Finder recognizes beam members and (buckling) lengths for different directions (Y, Z and Torsional).

2DY

Joint i,

Length Y — 4 Beam Members with L = 2.5 Length Z— 2 Beam Members with L =5

10 www.sdcverifier.com




Recognize Length

11

Execute Recognition — Beam Member Finder File Settings View Model | Recognition | Job  Tool  Stan
D G 2|9 @ ” = 4#.&.. Joint Finder »
Press Find. @ Views (2) 1 | #7 Beam Member Finder
EH Model ##  Beam Section Finder
=-Hg Recognition _
-y Joint Find = Panel Finder
AL e | UL Weld Finder

------ 4 Beam Sections Finder T

Beam Member Finder - O hed

]

L 4
Length ¥  Length Z Length Torsional Edit Member (in all directions)  Fitter
Break Joint Options Length Length A
Lengh Y D Title Elemerts [mm?‘ ot CnType  Modfied  Joint - NodelD [Joint Type]
O 7 teer BE Beam Member 1 (¥) 7 922 1109[30] 136[30] 1108[3D] 11713
e Beam Member 2 {Y) 47 13000 523 1107[30] 155[30] 1104[30] 4[30]
2ny SEEEDT K Beam Member 3 (1) 47 13000 2041 2225[3D] 1273[3D] 2222(30] 1122(30]
[ 20z [ Plate 207 0 |4 Beam Member 4 (1) 47 13000 2040 2227[3D] 1254[3D] 2226[30] 1235(30]
[ 20 Und. [ Plate 20 Und. 0|5 Beam Member 5 (1) 47 13000 524[2Dz] 1106[3D] 165[3D] 1105[3D] 22[30]
MG Beam Member 6 (1) 47 13000 521[2Dz] 1111[3D] 202[3D] 1110[3D] 201[30]
A 3D 7] Plate 30
® 7 Beam Member 7 (1) 16 5000 1 A 2211[2D2]
[] Beam-Plate 3 Beam Member 8 (1) 16 5000 1 A
Set K=0.01for members fixed by plates 3 Beam Member 3 (1) 24 5000 1 A 2055[2Dz] 2318[2D2] 2323(20z] 2057[1D] 20441, ..
| Ubete Satd Mk | B 10 Beam Member 10 (1) 18 5000 1 A 558[2D2] 942[2Dz] 357[202] 956[10] 343[10]
SLEE SEEEELLEIEE g (11 Beam Member 11 (Y) 32 10000 2208[20y] 22[30] 109020y]
O — q |12 Beam Member 12 (1) 2 10000 2221[2Dz] 201[30] 1103[2D2]
Length o] | I 13 Beam Member 13 (1} 16 5000 1 A 1083[2D2]
4 Beam Member 14 (1) 24 5000 1 A 926[1D] 2314[2Dz] 941[2Dz] 2315[2Dz] 339[1D]
Length Factor [ s | [m |15 Beam Member 15 (1) 2 10000 2218[2Dy] 1117[3D] 1100[2Dy]
0 |16 Beam Member 16 (1) 2 10000 2215[2Dy] 1116[3D] 1101[2Dy]
Cm Type A I Beam Member 17 () 18 5000 1142[30] 1125[30] 1124[30]
a = g.sltfp | 0|18 Beam Member 18 (1) 40 10000 1349[20y] 1355[2Dy] 1361[2Dy] 3[30] 243[2Dy]..
= Calculate
s e, BT 0|19 Beam Member 19 (1) 40 10000 1369[20y] 1376[2Dy] 1383[2Dy] 5[30] 265[2Dy]
and Morsok MDD standards 20 Beam Member 20 () 7 2795.085 1 A
2 Beam Member 21 (1) 7 2795.085 |1 A
0 |22 Beam Member 22 (1) 18 5000 £[30] 24130] 7130]
23 Beam Member 23 (1) 7 2711548 |1 A
24 Beam Member 24 (1) 7 2711548 |1 A
25 Beam Member 25 (1) 7 2795085 |1 A
26 Beam Memher 26 (Y} 7 2795085 |1 A v

WWW.
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Beam Member Finder interface

Break Options
define what joints
are used to split
beam members

Change Length/
Length Factor for
selected beam
members

Cm Type is used in

API| 2A, AISC89, ISO
19902 and Norsok

NOO04 standards

Beam Member Finder -
& A
Length Y length Z Length Torsional Edit Member (n all directions)  Fiter
Break Joint Options ~
Lo ¥ 7 D T Bements o N cuTipe  Modfed  Jeint-NodelD ot Type]
O [ User 1 Beam Member 1 (1) 47 13000 923 1107(30] 155[30] 1104[30] 4[30]
2 Beam Member 2 (1) 3] 13000 522 1109(3D] 136[30) 1108[30] 11730]
2 FEE 2B 3 Beam Member 3 (1) 3] 13000 2041 2225(30] 1273(30] 2222[30] 1122(30]
[] 20z [] Plate 202 [ Beam Member 4 (1) 4 13000 2040 2227[3D) 1254[30] 2226(30] 1235[30]
[ 20 Und [ Flate 20 Und 5 Beam Member 5 (1) 4 13000 524[202] 1106[3D] 165(3D] 1105[30] 22130]
6 Beam Member 6 (1) 7 13000 521[202] 1111[3D] 202{30] 1110[30] 2013D]
| 1
® Plate 30 7 Beam Member 7 (1) 22[30] 2203120y} 1090[2Dy]
[ Beam-Plate 71 Beam Member 7.1 (1} B 2500 1 A
Set K=0.01 for members fixed by plates 72 |Beam Member 72 Y) 3 2500 1 A
| T ‘ 73 |Beam Member 7.3 (1) B 2500 1 A
pasie e 74 Beam Member 7.4 (Y} B 2500 1 A
T 3 Beam Member 8 (1) 16 5000 1 A 1093[2D2]
3 Beam Member 9 (1) 2 5000 1 A 526[10] 2314[2D2] 341[202] 2315[2Dz] 939(1D]
Length Set
an ol [ ] 10 Beam Member 10 (1) 24 5000 i A 2059[202] 2318[2Dz) 2323(2Dz] 2057[10] 2044[ ..
Length Factor | I 1 Beam Member 11 (Y) 18 5000 1 A 958[202] 542[2Dz] 957(2Dz] 956[10] 343(1D]
12 Beam Member 12 (1) 1 5000 1 A 2211204
Cm Type A VIS 13 Beam Member 13 (1) 16 5000 1 A
B [ Beam Member 14 (1) 2 10000 2221[202] 201[3D] 1103[202]
=Calculate
S reen roE 15 Beam Member 15 (1) 2 10000 111613D] 1101[2Dy] 2215[2Dy]
and Norsok N0D standards 15 Beam Member 16 (1) 2 10000 1100[2Dy] 1117[30] 2218[20y]
17 Beam Member 17 (1) 7 27159 |1 A
18 Beam Member 18 (1) 7 2711549 |1 A
19 Beam Member 19 (1) 7 2735085 |1 A
20 Beam Member 20 (1) 7 2735085 |1 A
21 Beam Member 21 (1) 18 5000 1124[3D] 1142[30] 112530]
22 Beam Member 27 1Y) AD 10000 2011301 PRI 0] FERI2N] BN 13RI ] 2

Settings | Find

4

Colored Plot of
members with
labels (1D,
Length, Factor
or Cm Type).

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

Beam Member 7 ()
Beam Member 7.1 ()

PrEAERERS

Plot selected members

Plot Members 1D labels

Plot Full Members ID labels

Plot Length labels

Plot Cm Type labels

Plot Length Factor labels

Plot Joints for Selected Members
Plot Members ¥ and Z axes

Beam Member 7.2 (Y)

Beam Member 7.3 (Y)

Beam Member 7.4 (Y)

—_ = — | =

12

/ ===
1

NA £
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Beam Member’s Length Plot

Besm Member Finder

- o x
s
Select All Beam Members (Ctrl+A) kil
Length Y Length 2 Length Torsionsl  Edt Member n al drciions) _ Fiter
Bresk Join Opt
- g“‘: = - D T Bemerts  pord" 1T GnType  Modiid  Jeint-NodklD Lot Type] o

O 7 User 923 1107130 155[30] 1104{3D)] 4
Press J 1 2 am Me 7 922 110913D] 136[30] 1108{30] 11
0¥ Plate 2DY

[ 20z [ Plate 20Z 3D] 1254[3D] 2226(3D] 1235[3D]

[ 20 Und [ Plate 2D Und. Beam Me: [2Dz] 1106[3D] 165[3D] 1105[30] 22[3D]
ap Plate 30 ] Beam Memb 7 21[20z] 1111[3D] 202[3D] 1110[30] 201(3D]
- cam e d = 22[3D] 2208[20y] 1090[20y]
Press|i® Plot Length labels (] EeamPlte = , ! :

Set K=0.0 for members fixed by plates | /2!

Update Selected Members

Setto Selected . ember 8 ( ) 1093(20z]

P ress OK Length o] l:| Set =am Me 2 A 926[10] 2314[2Dz] 341[2Dz] 231

2059(2Dz] 2318[2D2] 2323(2D2] 2

lengh Factor | | Set

2211[2D2]
Cm Type A w Set
Q =2-%5 | 2 201[30] 1103{20z]
=Calculate " A v]
used in AP| 2A, AISC89. 15019902 = L 1116[3D] 110121 2Dy]
and Norsok NOD4 standards -zm Me 1100[2Dy] 1117[3D]
1124{30] 1142[3D] 1125[30]
Settings Find

Plot selected members

Plot Members ID labels

Plot Full Members D labels

Plot Length labels ] 3.
Plot Cm Type labels

Plot Length Factor labels
Plot Joints for Selected Members
Plot Members Y and Z axes

B HNE R

Also it is possible to
display beam members
IDs by pressing

|-l Plot Members ID labels |
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Cm - reduction factors

Cmy and Cmz reduction factors are used in combined axial and bending check:

0.5
1 C,..1 2 Cynof 2
£ + — —m%bl + msz =1.0
¢chn %an 1]-—2 ] -——e
e Fey ¢ F
...... (D.3.2-1)
By default Cm Type equal to A = 0.85 for all members. TABLE D.3-1
It is possible to modify Cm Type for selected members: EFFECTIVE LENGTH AND BENDING
REDUCTION FACTORS FOR
MEMBER STRENGTH CHECKING
Cm Type Set Effective
Length  Reduction
‘é‘ ) gﬂlﬁ ” Situation Factor K_Factor Cm?
=l diculate
. Superstructure
used in APl 2A, AISCES, 15019902 uB Legs Lo ®
raced . a
and Morsok M004 standards Portal (unbraced) X ®
Jacket Legs & Piling )
In SDC Verifier B = minimum from (b) and (c) Grouted Composite Section L0 (e
Ungrouted Jacket Legs 1.0 (c)
) Ungrouted Piling Between
Notes to Table D.3-1: Shim Points 1.0 (b)
(1) Use whichever is more applicable to a specific
situation. Values of the reduction factor Cy, referred Ja;ket I:!:;ees Length of
i lows: ace-to-face Len
to in the above table are as follows Main Disgondls 08 (b or (©)
(a) 0.85 Face of Leg to Centerline of .
H - 3)
(b) 0.6-04 (%L}. no more than (.85, or less than Joint Length of K-Braces' 08 ©
0.40, whert: M;/M; is the ratio of smaller to ung;fB?ame;:t Length of 0.9 ©
larger moments at the ends of that portion of
the member unbraced in the plane of bending Secondary Horizontals 0.7 (c)
under consideration, M;/M, is positive when the
number is bent in reverse curvature, negative Deck Truss Chord members 1.0 (a),(b) or (c)
when bent in single curvature. Deck Truss Web Members
: . In-Plane Action 0.8 (b)
(c) 1.0-04 ii} }e or 0.85, whichever is less Out-of-Plane Action 10 (a) or (b)

14 www.sdcverifier.com



API RP 2A-LRFD

API RP*2A-LRFP 93 EE 0732290 0507bLlz2 001 N

Recommended Practice for

This “Recommended Practice for Planning, Designing,
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

have been the basis of the API RP2A working strength
design (WSD) recommended practice, now in its 20th

API RECOMMENDED PRACTICE 2A-LRFD (RP 2A-LRFD) Edition. The LRFD provisions have been developed

FIRST EDITION, JULY 1, 1993

from the WSD provisions using reliability based
calibration.

American Petroleum Institute
1220 L Streel, Northwest
Washington, DC 20005

15

API RPx2A-LRFD 93 BN 0732290 050?613 T43 WM

Issued by
AMERICAN PETROLEUM INSTITUTE
Production Department

FOR INFORMATION CONCERNING TECHNICAL CONTENTS OF
THIS PUBLICATION CONTACT THE API PRODUCTION DEPARTMENT,
1201 MAIN STREET, SUITE 2535, DALLAS, TX 75202-3094 — (214) 748-3841.
SEE BACK SIDE FOR INFORMATION CONCERNING HOW TO OBTAIN
ADDITIONAL COPIES OF THIS PUBLICATION

Usaers of this publication should become familiar with its scope
and content. This Is intenced rather
than replace individual engineering judgment

OFFICIAL PUBLICATION

D

REG US PATENT OFFICE

Copyright © 1963 Amarican Petroleum Institute
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Add API RP 2A-LRFD

®

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

SECTION D

CYLINDRICAL MEMBER DESIGN

Cx

= critical elastic buckling coefficient

The theoretical value of C, is 0.6. However, a reduced
value of C; = 0.8 is recommended for use in Equation
D.2.2-3 to account for the effect of initial geometrie
imperfections within API Spec 2B tolerance limits,
Reference D2.

b

be
#b
by

= resistance factor for axial tensile
strength, 0.95

= resistance factor for axial compressive
strength, (.85

= resistance factor for bending strength, 0.95.
= resistance factor for beam shear strength, 0.95

standard

E 11
73 Post-rre % Add S v
@ Optimizatio =l Rename Multiple H aisc 3
Reports (0:=  Remove Multiple @ e v |B@ ApiRp2alRFD (st 1003) || 1.
2% Renumber B AsME VI 2010) H  APIRP 2A-WSD (21st, 2007)
Clear results H DIN 15018 (1984)
! Load from Library H onv 3
B Dvs 1602 and 1612
B enN13001 2018)
H Eurocode3 »
B FEM. 1.001 (3rd, 1999)
H KM (5th, 2003)
H 150 19902 (1st, 2007)
E Morsok MO0 (rev.3, 2013)
H Comparison Standard
H Custom
API| RP 2A-LRFD (1st, 1993) — X
ID 4 | Title |APIRP 2A-LRFD (1st, 1993)
Alias |Standard4
Dlescription | | w
Safety Factors Selection

Critical BElastic Buckling Coefficient (Cx)
Resistance Factorfor Tension (F_t)
Resistance Factor For Compression (F_c)
Resistance Factor For Bending (F_b)

Resistance Factor For Shear (F_v)

[ Use AISC 360-10 for non4ubular shapes

o

=1

ALL| (k=S| | £

L fit ‘|

95

Elements

S| e ==
# ®||
q

+ Shape "2.. Tube"

APl 2A RP standard covers X
the design checks only
cylindrical types of shapes. P L

% o

2078

Materials with Yield = 0 O ]ls

Cancel

www.sdcverifier.com




Define Material Characteristics

Press 5 to set the material yield
stress and tensile strength

Select All Materials (Ctrl+A)

Tensile Strength: 360e+3 [kPa]

Yield Stress: 240e+3 [kPa]

Press Set

DOOOOG

Press OK

17

API RP 2A-LRFD (1st, 1993) - 4
ID 4 | Tile [APIRP 2A-LRFD (1, 1993) |
Alias |Standard-i |
Description | | b4
Safety Factors Selection
Critical Blastic Buckling Coefficient (Cx) AL (kS| | (B2 |0 | A
Resistance Factor for Tension (F_t) 0.95 + Shape ‘2. Tube’ Al #F
Resistance Factor For Compression (F_c) v || X%
Resistance Factor For Bending (F_b) p p
Resistance Factor For Shear (F_v)

Genents e
[ Use AISC 360-10for non4ubular shapes o Materials with Yield = 0 1.
o 0K Cancel
Material Fatigue Parameters — O *
Properties
Materials Tensile Strength [KPa] Yield Stress [KPa]

1.AIS! 4340 Steel

2. AIS] 4130 Steel

360000
360000

240000
240000

Yield Stress [KPa
240e3

6| oK ICanceI

Tensile Strength [KPa
360e3 3.

4

= s
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Extreme table for

Execute Table from the Bending
Stress Check context menu

bending check

B 1.API RF 2A-LRFD (1st, 1393)

Select Load

:r--' Load Type Load Group
@ Press Lk to select load O Individual Load Vil [~ Coad Group 1
ShearStress ChecH Add 4 O Load Set
.fuial and Bending ( & Edit 3.
. Overall Check [T
Load Type: Load Group | B & Jont Chook API L = Rename = Group
Copy
Remove
@ Load: 1..Load Group 1 i
Clear Results
1|B8 Table (expand/extreme)
Qﬂ Components Extreme Table (over selections)
Press OK % Flow Table (over loads) 5. Cancel
HR  Criteria Plot
[@ ContourPlot
@ Extreme Options: Detailed oy
= e
D Ttle :I Extreme Bending Stress [KPa] Aliowable Bending Stress [KPa] Ltilization Factor Bending
. Descrption | I ~] | e 00053 08.6e+3 000
@ Press Fill Table R =0 £ =0
Load Group [1-Load Group 1 Maximum
Table Type Extreme fworst result on selection) ~ ‘;i;;m 59?;: mae:i 1.;3
Press OK — 1= = = =
e i e :’”’ element and load for Load Groups)) Bemert ID 1720 L3 1720
O Shott fonly extremes) Load LS4 LS8 Ls4
Overall Check contains results from all
checks. With the help of one
table/plot it is possible to verify if the g
model passes the checks ( < 1). I
Overall Utilization Factor = worst Uf " —
among all checks. —
Elements 12078
Set Defaul Tle 7 W 8' Bl I o
18 www.sdcverifier.com




Criteria Plot for Bending Stress Check

Execute Criteria Plot from Bending
Stress Check context menu

Press |[ji to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

DOOOOG

Press to add view

- 1.API RP 2A-LRFD (1st, 1593)

6..Axial and Bending|
7. Overall Check
[&] 8..Joirt Check API L

Add 3
Edit

Rename

Copy

Remove

Copy To Standard...

Clear Results

Select Load

Load Type

(O Individual Load
O Load Set

@) Load Growp | 3.

Jobs

1. Linear Static Analysis

Load Group
Pl |[1..Load Group 1
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Plot. Create View

Title: Isometric

Orient model in Simcenter as shown on
the picture

Press Get

Color Display: Banded

Select: Use local limits. Max: 0.48
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Display Plot

Press | QU to display plot
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Add ISO 19902 standard

Execute Standards => Add => 1SO 19902
(1, Dec 2007).

Press OK

ISO 19902 procedure is similar to APl 2A RP. In
overall check it is possible to verify if the structure
passes all checks : Overall Utilization Factor = worst
Uf among all checks < 1.
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[SO 19902 standard

C, Isthe 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 C, = 0,3 is implicit in the value of £, used in Equations (13.2-8) and (13.2-9).

¥rt Is the partial resistance factor for axial tensile strength, yg+=1,05.
g ¢ Is the partial resistance factor for axial compressive strength, ;5 . = 1,18

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

¥rn Is the partial resistance factor for hoop buckling strength, 5, =1,25.
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Add Norsok NO0O4 standard

Execute Standards => Add => Norsok
NOO4 (rev.3, Feb 2013).

Press OK twice

Norsok NOO4 procedure is similar to APl 2A
RP. In overall check it is possible to verify if the
structure passes all checks : Overall Utilization
Factor = worst Uf among all checks < 1.
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Description | | -
Safety Factors Selection
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() Set Material Factor to 1.15

Elements 2078

[] Use AISC 360-10 for non4ubular shapes
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Add Norsok NO0O4 standard

Ce = critical elastic buckling coefficient = 0.3
Rt = material factor for tension = 1.15
YRy = material factor for shear = 1.15
M = see section 6.3.7
Yy =1.15 for %, < 0.5 (6.22)
Yy = 0.85+0.60h, for 0.5<h, <1.0
Yy =145 for A, >1.0
where
\2 (6.23)

0, ‘ (o
e S5d| o 5d
=a— .ﬁ +1 1']—

f T

el b

“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 (6.19) whichever is appropriate.
T Mt (6.24)

A= |~  and hy = 2

’ \Il fda ’ qfl!&
foe and f,. is obtained from Equation (6.8), and Equation (6.20) respectively.
©p,sq IS obtained from Equation (6.16) and

a2 2 6.25
— Ny, . '\‘-I\r[ySd +M g, (6.25)

cSd .-JL -“IT
Ngq4is negative if in tension.
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Report

Execute Add - Designer - Results from
Reports context menu. [+ First Page
Table of Content
@ Exclude all checks Pl Preface
= =[] Results
@ Press Generate = V] 1.Linear Static Analysis
P Individual Loads
EJ--E Standards (3) /2L oad Sets
[+ Post-Processing
..... ; Optimizations (0) = ¥ Load Groups
..... Reporls Ilm dalals 1 [
®] Reports (i +  Add R | B Wizerd- Empty = *#*+] Load Group "1.Load Group 1
I Rename Multiple [ Wizard - Model Setup BV Displacement (LG1, All Entities)
= Remove Multiple [ Wizard - Results EA[+] Abs Usum (LG1, All Entities, w1)
Renumber s Wizard - Full B[+ Abs Seqv (LG1, All Entities, v1, Total)
Generate Multiple Designer - Empty % Abs Stress (LG1, All Entities )
Designer - Model Setup B[] Abs Displacement (LG1, All Entities )
18 _veone Rt 2[+ BV I
Desgner- Ful v 2.150 19902 (1st, 2007)
B Pretaor £/ 3.Norsok NOO4 (Rev3, 2013)
Surnmary O Generate
There are 4 templates of the reports: P[] Appendix - E"P" Ct':_i
. . . ut Ctrl = 3
Empty — only first page and preface items are included; 2| Remove o
Model Setup — description of the model data (materials, properties, Select ftems N
components, boundary conditions) is included; Apply to Selected v

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.
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Report. First Page

OO0

Right click on First Page => Edit.

Press | to load engineer and
customer info from library

Select Image From View and pick
‘2..Isometric’.

Press OK.
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Report exported to Microsoift Word

Press [0 to generate complete report. @ @ == to export to Word.

Generate|[Export to| Export
Word | to PDF
Generate Norsok NOO4
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