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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

Open X
Launch SDC Verifier \/ : _
L ™ » ThisPC » MewVolume (I:) » Projects » InWork » APIISO Norsok v O Search AP 150 Norsok =]
Organize ~ New folder ==~ @ o
. . L Mame - Date modified Type Size
Execute File - Open Project. & Nextcloud
) &I API RP 24-LRFD 2/6/2017 11:34 AM SDC Verifier Project 17KB
@ OneDrive
& This PC
Project: API RP 2A-LRFD.sdcv B 30 Objects
[ Desktop
Documents
4 Downloads
SDC Verifier 5.3 - Untitled 2 Music
File Settings Model Recognition Job Tools Standard  Post-Processing  Res [=] Pictures
(@l SYEE+Lp-$F e o BLEDR & videos
i, Local Disk [C)
Mew Project... - Mew Volume (D)
Open Proisct =% internal (\\192.162.10.1) (Z)
Open Projectastemplatef =% Network v
Recent Projects : File name: | AP| RP 24-LRFD v| |SDC Verifier Project (*.sdov;™.sd v|
1.DX\Projects\inWorl | T | | Cancel |

Messages
14:48:27 Floating License was successfully obtained

Femap .:
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Predefined project

+1..-[%]

----- ‘12 3..Modal Force Right Legs.Fixed
----- ‘12 4. Modal Force Left.Legs.Fixed

----- + & Wind_Y Legs Fixed
----- ‘12 7..Modal Force Middle -YZ. Legs.Fixed

-+ Load Sets (12)

----- ++ 1.L51 Right legs

..... 4+ 2152 Left legs

----- ++ 3.L53 Right legs + Wind X

----- ++ 4.154 Right legs + Wind Y

----- #4+ 5.L55 Left legs + Wind X

----- ++ 6.L56 Left legs + Wind ¥

----- "i" 7. L57 Middle force -YZ

----- "i" 8. L58 Middle force YZ

----- "i" 5. LS5 Middle force -YZ + Wind X
----- "i" 10..L510 Middle force -YZ + Wind Y
----- 4+ 11.L511 Middle force YZ + Wind X
----- "i" 12..L512 Middle force Y2+ Wind Y
[+ |Load Groups (1)

Yv.

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.

www.sdcverifier.com



Analyze Job

®

Execute p» Analyze from Jobl
context menu

-4 Settings
El@ Jobs (1)
=&
E g Add
..14 &=  Add lob Of lobs
SR Copy
---F[ »*  Remove
- F Anahrze
EEI---X Toal Select Loads to be Analyzed...
----- H stanc Clear Results
-fl Post-
Scheme
..... @ Repo
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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;

Beam;Piate
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Joint Recognition

@ Execute Edit from Joints context menu 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.
Press Find.
Joint Finder - [m| x
@ Press Ok' Change Type for selected Joints
Type None Set Id Type Property
Nede ID =3 k1) +
Plot all joirts Mode ID =4 D
Show Labels None ~ Node ID=5 D
Node ID =6 ki)
Show 20 joint axes Relevant ~ Node ID <7 D
TR Sl .-
2Dy FEERY 20 only Node ID = 24 D
; 2Dz Plate 2Dz Node 1D = 117 D
o Finde: 2D Und. Plate 2D Und. LI Mede ID = 136 D
i - Mode 1D = 155 D
Edit 1. 0 Plate 3D Mode ID = 165 D
= b Node ID = 201 )
Colored Plot [ Show only joint elements Plat :::e :g: ig? 0
e lD=
Plot Types Node ID = 237
= # Mode |D =243 it
Plot Entity Ids RO &
Plot Types and Entity Ids o B
; > ||
Export To Component
Settings > Find QK Cancel
Joint Finder - Remove Joints X
) Remove All = Nede ID =719
@ Keep only Modificd Element ID = 547 2Dz 8.400x19
Element ID = 543 20z 840013
() Keep All Exasting
Element ID =2466 2Dy 14. 20010
3.[ oK ]| ceneel
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Joints Plot

OlOIO.

Select All Joints (Ctrl+A). °i”t Finder - box
Change Type for selected Joints
Type None v Set id Type Froperty
Press cﬁ B Nede ID = 2323 2Dz +
Plot all joirts Node ID = 2318 2Dz
Show Labels None v Node ID = 2315 20z
chow 2Dt Aovant Node ID = 2314 20z
oW joint axes eval ~
i Node ID = 2235 En)
Press I PlotJoint Type Labels = = u = Node ID = 2233 2Dz
Node ID = 2232 20z
Dy Plate 2Dy 2D only Node ID = 2227 D
20z Plate 2Dz Node ID = 2226 30
Press OK 20 Und. Plate 2D Und. None Node ID = 2225 ED)
Node ID = 2222 )
® Plate 3D Node ID = 2221 20z
User Beam Flate Node ID = 2220 D
[ Show only joint elemerts Plat Node ID = 2219
Node ID = 2218
Node ID = 2217 20z
Node ID = 2216 20z #
Node ID = 2215 20z
Node ID = 2208 20z >
Node ID = 2177
2. |4
Settings Find oK ancel
S
. . 3. | Plot Joint Type Labels
Plot Joints of specific type: , .
G‘ Plot Joint Type in colors
Plot all joints
Show Labels None w
Show 2D joint 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

9 www.sdcverifier.com




Recognize Length

Execute Recognition — Beam Member Finder

Press Find.

10

File

Settings  Model m‘ Job Tools  Stan
s | O = { = Joint Finder 3
44 Settings 1.l Beam Member Finder
B Model i Beam Section Finder
A .lulrt ::nm - Panel Finder

' Beam Sections Rndei

AL AL Weld Finder

Eeam Member Finder

@ (x| [8][%]

A I A
Length ¥ |ength Z Length Torsional Edit Member {in all directions) Fiter  Import
Break Joint Options Length ~
|Lengﬂ’1 Y - | ID Title Elements Length [m] Factor Cm Type Modified Joint - NodelD [Joint Type]
0 10 O ser BE Beam Member 1 (1) 7 923(2Dz] 1107[3D] 155(30] 1104{3D] 4[30]
e Beam Member 2 (1) 47 13 522(2Dz) 1109[30] 136(30) 1108[30] 117130)
a7 REREADY WE Beam Member 3 (1) 12 10 1090(2D2] 22(30] 2208[20z)
2z [ Plate 207 0 |4 Beam Member 4 (1) 12 10 1100(20y] 1117130] 2218[20y)
[ 20 Und. [] Plete 2D Und. 5 |5 Beam Member 5 (1) 18 5 6[3D] 24{3D] 7[30]
N Beam Member 6 (1) 40 10 231[2Dy] 237(2Dy] 243[20y] 3(30] 1361[20y] 1
7 30 ] Plate 3D
¢ |7 Beam Member 7 (1) 40 10 251[2Dy] 258(2Dy] 265[20y] 5(30] 1383[20y] 1
[ Beam-Plate E Beam Member 8 (1) 18 5 1 A 271(2D2] 237(2D2] 258202
Sat K=0.01 for members fixed by platee HE Beam Member 8 (1) 40 10 271(2D2] 23(3D] 1388[2D2]
e Soiotod o |10 Beam Member 10 (Y) 2% 7072 243[2D2] 23(3D] 1383(2D2]
| UpiEE S EEE JEiTE | 1 Beam Member 11 (Y} 13 3536 1 A 231[202)
R 12 Beam Member 12 (Y) 13 353 1 A 251[2D2]
13 Beam Member 13 (Y) 2% 7072 265(2D2] 23(3D] 1361[2D2]
Length Set
T = 14 Beam Member 14 (Y) 5 14.142 1090(2D2] 1105[3D] 2232{2D2]
Length Factar [ st | 15 Beam Member 15 (Y} B 7071 1 A 1090(2D2]
SIS Beam Member 16 (Y) 3 10 1105(30]
Cm Type A v s | g Beam Member 17 (Y) 2 10 1114[2D2] 165[30] 2232[2D2]
= |18 Beam Member 18 (Y) % 10 381[2Dy] 1106[3D] 1500[2Dy]
= Calculate
e e, ETEE SRET) Beam Member 13 (Y) 2 7071 1 A 11142D2]
and Norsok N4 standards 0|20 Beam Member 20 (Y} 45 14,142 1114{2D2] 1105[30] 2208[2D2)
21 Beam Member 21 (Y) 5 15 1 A
2 Beam Member 22 (1) 5 15 1 A
23 Beam Member 23 (1) 5 15 1 A
24 Beam Member 24 (1) 5 15 1 A
25 Beam Member 25 (1) [ 1.803 1 A
26 Beam Memher 26 () & 1801 1 Iy 9

Settings 2. Find

rl

ok || cance |
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Beam Member Finder interface

Beam Member Finder - O X
4
length ¥ Length Z Length Torsional ~Edit Member (n all directions) Fiter  Import
Break Joirt Options Length . i all e
Break Opti ons E— » ] Tile Blemerts  Lengthfm]  poy CnType  Modfied  Joint - NodelD [Joint Type]
. . 010 [ User 1 Beam Member 1 (T) 923[2Dz] 1107[3D] 155(3D] 1104(3D] 4[30] =p
define what Jomts 2 Beam Member 2 (T) 47 13 922[202] 1109(30] 136[30] 1108[3D] 117[3D]
R nt [0 Piate 20¥ 3 Beam Member 3 (T) 2 10 1090[20z] 22(30] 2208[2Dz] x
are used to spllt 207 [ Plate 207 4 Beam Member 4 (T) 2 10 1100[20y] 1117[30] 2218[2Dy] B
2D Und. [ Plate 20 Und 5 Beam Member 5 (T) 18 5 (3] 24130] 7[3D]
beam members 3 Beam Member 6 (T) 40 10 231[2Dy] 237[2Dy] 243[20y] 330] 136120y 1...
= L) Pite 30 7 Beam Member 7 (T) 2 10 251[2Dy] 258{2Dy] 265[20y] 5(30] 1383(20y] ...
[ Beam-Plate f] Beam Member & (T) 18 5 271[2D2] 237[2D2] 258[20z]
Change Length/ [ Set K=0.01 for members fxed by plates | 4@ B Beam Member 3(T) ) 10 271[2D2] 23(3D] 1389(2D1] Colored Plot of
g g Uit Seiected e 10 Beam Member 10 (T) % 7.07 243[2D] 23(3D] 1383(202) .
Length Factor for S S 1 Beam Member 11(T) 3 3535 2311202 members with
E— 12 Beam Member 12 (T} 3 3535 251202
selected beam Leﬂ;h m [ ] s 13 Beam Member 13 (T) % 707 265[2Dz] 23[3D] 1361[2D3) labels (lD,
14 Beam Member 14 (T} 5 14144 1030[2Dz] 1105(30] 2232[2D2] L th. Fact
members Lenglh Factor Set 15 Beam Member 15 (T} 2 7.072 1090[2D2] engtn, ractor
18 Beam Member 16 (T) E3 10 1105[30]
Cm Type A e = 17 Beam Member 17 (T) 32 10 1114[202] 165[30] 2232{2Dz] orCm Type ) N
. ) ng.?fn | 18 Beam Member 18 (T) 36 10 381[2Dy] 1106[30] 1500[20y] &
Cm Type is used in e 19 Beam Member 18 (T) 2 7072 11141202 e
and Norsok NOOA standards 20 Beam Member 20 (T} 45 14144 1114[2D7] 1105(30] 2208[2Dz] B
API 2A, AISC89, ISO 21| Boam Member 21 M) 5 15 i A
2 Beam Member 22 (T) 5 15 1 A pel
19902 and Norsok E) Beam Member 23 (T} 5 15 1 A »
24 Beam Member 24 (T) 5 15 1 A
N004 standards 25 Beam Member 25 (T) 6 1.803 1 A lj
26 Beam Memher 26 (T & 1801 1 A e
G‘ Plot selected members
SZIE i K Cancel | gy Plot Members ID labels
& Plot Full Members ID labels
18 Plot Length labels
-  Plot Cm Type labels
@ Plot Length Factor labels
& Plot Joints for Selected Members
Beam Member 18 (T) A Plot Members ¥ and Z axes
181 Beam Member 18.1 (T) 9 25 1 A
18.2 Beam Member 18.2 (T) 9 25 1 A
18.3 Beam Member 18.3 (T) 10 275 1 A
184 Beam Member 18.4 (T) 8 225 1 A

ID=18.1

11 www.sdcverifier.com



Beam Member’s Length Plot

Select All Beam Members (Ctrl+A)

Press r.‘

Press|d® Plot Length labels

Press OK

12

Set K=D.01 for members fixed by plates | @
Update Selected Members

Set to Selected

e
Length Factor l:l Set

-]
)]
S
-]
)1
.+ ]
-]
)1
.+ ]
-]
)1
.+ ]
-]
)1

Cm Type A ~ Set =
A=085 B
B = Calculate =

used in AP| 24, AISC89, 15019902
and Norsok ND04 standards

=

Settings Find

Also it is possible to
display beam members
IDs by pressing

|-.- Plot Members ID labels |

Beam Member Finder - [m]
+ o
Length ¥  Length Z Length Torsional Edit Member (in all directions)  Fiter  Import
Break Joint Options Length ~
Length ¥ - D Title Blements Length [m] Factor Cm Type Modffied Joint - NodelD [Joint Type]
1o [ User 523{2Dz] 1107[30] 155[30] 110430] 4[30
1. 922(20z] 1109[30] 136[30] 1108[30] 117
2DY Plate 2DY
[ 20z [ Plate 202
[] 2D Und. [ Piate 2D Und.
243[20y] 3[30] 1367[20y] 1.
3D Flate 30 [2Dy] 5[30] 1383[2Dy] 1
[] Beam-Plate

2330] 13612
1090[2Dz] 1105[30] 22:
100[202]

1105[30]

1114[2D2] 165[30] 2232[2Dz]
381[2Dy] 1106[2D] 1500[20y]
1114[202]

1114[2Dz] 1105[3D] 2208[2Dz]

Plot selected members
Plot Members |D 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

PrEEEE R
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Cm - reduction factors

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

1, 1

¢chn * d’thn 1-

By default Cm Type equal to A = 0.85 for all members.
It is possible to modify Cm Type for selected members:

A=0385 A
B =Calculate (B
used in APl 2A, AISCES, [S019502
and MNorsok NOD4 standards

Cm Type Set

In SDC Verifier B= minimum from (b) and (c)

Notes to Table D.3-1:

(1) Use whichever is more applicable to a specific
situation. Values of the reduction factor C, referred
to in the above table are as follows:

(a) 0.85
(b) 0.6 - 0.4 (%L}. no more than 0.85, or less than
2

0.40, where M;/M; is the ratio of smaller to
larger moments at the ends of that portion of
the member unbraced in the plane of bending
under consideration. M;/M, is positive when the
number is bent in reverse curvature, negative
when bent in single curvature.

(© 1.0-0.4 {Ie) or 0.85, whichever is less
& F

13

Crmyfoy |2
f,

@eFey

+

0.5
Chzf 2
e 1.0
o)
@ F
...... (D.3.2-1)
TABLE D.3-1
EFFECTIVE LENGTH AND BENDING
REDUCTION FACTORS FOR
MEMBER STRENGTH CHECKING
Effective
Length  Reduction
Situation Factor K Factor Cm{?
Superstructure Legs
Braced 1.0 (a)
Portal (unbraced) K2 (a)
Jacket Legs & Piling
Grouted Composite Section 1.0 (e)
Ungrouted Jacket Legs 1.0 (e)
Ungrouted Piling Between
Shim Points 1.0 (b)
Jacket Braces
Face-to-face Length of
Main Diagonals 0.8 {(b)or (c)
Face of Leg to Centerline of .
Joint Length of K-Braces® 0.8 (c)
Longer Segment Length of
X-Braces® 0.9 (9]
Secondary Horizontals 0.7 (c)
Deck Truss Chord members 1.0 (a),(b) or (c)
Deck Truss Web Members
In-Plane Action 0.8 (b)
QOut-of-Plane Action 1.0 (a) or (b)
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API RP 2A-LRFD

API RP*2A-LRFD 93 M 0732290 0507bLl2 001

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

AP 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 Instiute
1220 L Street, Northwest
Washington, DC 20005

14

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 standard

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

®

SECTION D
CYLINDRICAL MEMBER DESIGN

C, = critical elastic buckling coefficient

The theoretical value of C, is 0.6. However, a reduced
value of C, = 0.8 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.
¢y = resistance factor for axial tensile
strength, 0.95

= resistance factor for axial compressive
strength, 0.85

N
¢, = resistance factor for bending strength, 0.95.
#, = resistance factor for beam shear strength, 0.95

E W Il
o3 Post| £ Add » B ass ,
@ Repg EE Remove Multiple E AISC »
2% Renumber CIE v [B  ApiRP 24-LRFD (1st, 1993) I
Clear results B AsmEwvi2010) T APIRP 2A-WSD (21th, 2007)
! Load From Library H DIN 15018 (1984)
B onw ,
H EN13001 (2018)
H Eurccode? »
B FEM. 1.001 (3rd, 1998)
B 150 19902 (1st, 2007)
E Morsok MO0 (rev.3, 2013)
H cCustom
™ APIRP 2A-LRFL — X
ID Tile  [APIRP 2A-LRFD (1st, 1993) |
Description | | LY
Settings Selection
Crtical Hastic Buckling Coefficient (Cx) ALL| (kS| |G it ‘|
Resistance Factor for Tension (F_t) 0.95 + 2 Shapes | |4
Resistance Factor For Compression (F_c) 0.35 v
0s5 | AP| 2A RP standard covers
fErEE s e e the design checks only 2@
Resistance Factor For Shear (F_v) cylindrical types of sha pes.
Materials with Yield = 0 S| | |
Use AISC 360-10for
H non4ubular shapes & Hements
| Sy oK Cancel
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Define Material Characteristics

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

Select All Materials (Ctrl+A)

Tensile Strength: 360e+6 [Pa]

Yield Stress: 240e+6 [Pa]

Press Set

OlOICIOI0IO

Press OK

API RP 2A-LRFD (1st, 1993) — *
ID [1 | Tile  [APIRP 2A-LRFD (1st. 1333) |
Description | |
Settings Selection
Critical Elastic Buckling Coefficient (Cx) it
Resistance Factor for Tension (F_t) 095 + 2 Shapes All#F
Resistance Factor For Compression (F_c) W | | %
Resistance Factor For Bending (F_b)
Resistance Factor For Shear (F_v)

Materials with Yield = 0 B
T nonadbuiarshapee g
| ok || Cancel

16

Material Fatigue Parameters

Materials

Tensile Strength [Pa]
360000000
360000000

Yield Stress [Pa]
240000000
240000000

6.I|T| Cancel
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Unit System

API RP 2A Standard is applicable to stiffened and unstiffened cylinders having t >= 6mm, D / t < 120 and Yield Stress < 414 MPa.
To validate this condition unit system used in the model should be specified in SDC Verifier.

Parameter = RegqnirementsValid (Reqoirements WValid)
All: if{(Units.GectInMillimeters(Thicknesa) >= @) and (Tnits.GetlnMFa(Y¥ield) < 414) and (D / Thickness < 300), yes, no)

By default MKS (Meter/Kg/Second) Unit System _ 0 x
unit system is used. To change unit ik Systen
system press Frs._.'.-] Model {used in standards calculations) Display {used for plots/tables and report)
Unit System MKS {Meter/Kg/Second) MKS {Meter/Ka/Second) w
Materias wih Yiei =0 & e MTS (Meter/Ton/Second) | |
[ Lse ASC 38010 for & Lot MmKS (Milimeter,Kg/Second)
B = ot MmTS (Milmeter/ Ton./Second) Meter -
) MmKMs (Millimeter/Kg/MiliSecand)
7~ Weight IPS (Inch/Pound,/Second) Kiogram >
FPS (Foot/Pound/Second)
Time Custom Second ~
. . Farce MNewton w MNewton “
There are 7 predefined Unit
Stress Pa ~ Pa ~

Systems: MKS; MTS; MmKS;
MmTS; MmKMs; IPS and FPS. Set as Defaul oK Cancel
Custom Unit System can be used
in specific cases as well.

All (All Entities)

Standard 1.AF ZARP Check 7. Cwerall Check
In case the standard cannot perform Individual Load 1..Gravity -8.81.Legs.Fixed Selection All Entities

verification of the model the results Absolute Axial UF Absolute BendingAbsolute Shear Absolute Axial  Overall Utilization
will display the value = 12345678. ur uf and Bending Uf Factor

Minimum
_Max'rn wm
Absolute
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Extreme table for bending check

Execute Table from the Bending
Stress Check context menu

Press Lk to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

Extreme Options: Detailed

Press Fill Table

Press OK

OOOOOOOG

Overall Check contains results from all
checks. With the help of one
table/plot it is possible to verify if the
model passes the checks ( < 1).
Overall Utilization Factor = worst Uf
among all checks.

= Standards (1)

=8 1.API RP 2A-LRFD (1st. 1993)
-E Input
E-[7] Checks (8)
1..Dimensions
-[7] 2 Limits
3..Axial Stress Check
=Ml 4. Bending Stress Check

5..Shear Stress| 4k Add
-[w] B..Axial and Ber

Edit
7..Overall Chec| &
2] 8 Joint Check | =1 Rename
-§8 Post-Processing B copy
@ =@ Remove
Copy To Standard...

Clear Results

Select Load

Load Type
O Individual Load

() Load Set
@® Load Group 3.

Load Group
4.

@ Table (expand/extreme)
@ Compenents Extreme Table (over selections)
5& Flow Table (over loads)
5& Table (Loads vs Selections)
B} Criteria Plot 5. Cancel
[ ContourPlot
Custom Check Table — a
=] E2]
D Title I:l | Extreme Bending Stress [Pa] AMlowable Bending Stress [Pa] Ltilization Factor Bending
Desc
T | | s Value 0.00e+6 308 61e+6 0.00
Options Element ID 405 313 405
Check [4.Bending Stress Check ] | [ioad 152 1512 152
Load Group ‘1 _Load Group 1 2. | Maximum
Value 29763e+6 330.2%+6 038
Table Type Extreme (worst resul on selection) v
Element ID 2426 3 2426
Table Structure Direction over Parameters ~ Load L512 Ls12 L5312
Al Absolute
Edtreme Ostions Value 2976346 330.29+6 038
I | (@) Detailed (extireme locations - element and load for Load Gmups)] Element ID 2426 Kl 2426
O Short oy extremes) Load Ls12 Ls12 Ls12
Selection
AL ks LH i R
+2 Shapes A~ [#
V|| X
Eamers
Set Default Ttle 7. | Fil Table | 8. Cancel
www.sdcverifier.com




Criteria Plot for Bending Stress Check

Execute Criteria Plot from Bending
Stress Check context menu

Press to select load

Load Type: Load Group

Load: 1..Load Group 1

Press OK

DOOOOO

Press to add view

&

=

- Standards (1)
=-[E 1.APIRP 2A-LRFD (1st, 1993) Select Load X
-5 Input
Checks (8) Load Type
1. Dimensions o

Limits O Individual Load 4.

.Axial Stress Check O Load Set

.Bending

Shearg| Add | (® Load Group I 3

Aial ang 4 Edit T TR G4T)

H Overal =l Rename B
L.[&] 8 Joint Chy W
£2 Post-Processing Copy
il Repents (0) Rermove 1.Job 1
Copy To Standard...
Clear Results
ﬁ Table (expand/extreme)
@ Compenents Extreme Table (over selections)
E& Flow Table (over loads)
5& Table (Loads vs Selections) 5 I QK I | Cancel
By Criteria Plot | 1.
[@ ContourPlot
Criteria Plot - *

D Title

2

Description |

Options Selection

T [¢-Bendng Siress heck | il

loadGroup |1 Load Group 1 2 +2 Shapes

Parameter | Utiization Factor Bending ~|

Direction Al v

LG Parameter | Absolite v

Point Of Interest Type

View 1. Defauit View 6/[*] Eiements

Labels [None | Limits
Set Defaut Ttle | | ook ||

o

v X
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Plot. Create View

Title: Isometric Add View - X
Settings
; - ID -2 Title Isometric Filed Edges
Orient model in Femap as shown 2] L] | | S
. Description | | P ading
on the pICtU re Show Thickness / Cross Section
IR 3. [] Show Offsst

Press Get Center X Center Y Coerz [378  |[ Gt | i o
Rotation X Rotation Y Rotation Z Show -

Ol010

M5 Sans Serf ~
[] AutoScale To Selection Maanification |1
oo o 5
Press OK
Blement Color Property w
2. Style Level Colors w
Draw Post Title Bottom Left ~
Legend Location Center Right ~
Legend Digits 0 =
[] show Deformation
5 - ST
I‘bj Actual (Factor 1
s
Scale 10
Advanced... Get Show

Import all settings Preview 4. Cancel
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Display Plot

21

Press LU to display plot

Press OK

Criteria Plot - *
: |
Description | | LY
Cptions Selection
Checlc |4..Eending Stress Check HLL| [*= r-|1- L r;i ﬁ' Qﬁ
Load Group [1..Load Group 1 | (i | +2Shapes
Parameter |tilization Factor Bending

Al JOIRpC
LG Parameter Absolute i
Poirt OFf Interest Total | Type |AbsMax -~
View 2. |sometric “ (| | Elements
Lol Nore s s ¢
Set Defaut Title 1 Cancel
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Add ISO 19902 standard

Execute Standards => Add => ISO 19902
(1t, 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.

22

0 Uze AISC 360-10for
nontubular shapes

[ Include Hydrostatic

[ 1
[ ]
£ &

3 Post-f| F_ Add » [B ass v
i #  Edit B Aasc v
=h Rename B -arn 4
Copy H  ASME VIl (2010)
¥ Remove H Din15018 (1984)
H Convert To Customn B on 4
Clear results E EN13001 (2018)
H CEurocodel 3
H FEM. 1.001 (3rd, 1998)
1. [E IS0 19902 (1st, 2007) | |
E Morsok MO0 (rev.3, 2013)
H Custom
IS0 19902 (1st, 2007) - O X
ID Tile (IS0 19802 (1st, 2007) |
Description | | -
Safety Factors Selection
Critical Blastic Buckling Coefficient (Cx) ALl (ks | Y] 04| || 48
Resistance Factor for Tension (Gamma_Rt) 1.05 + 2 Shapes ~ 4
Resistance Factor For Compression (Gamma_Rc) v | | %
Resistance Factor For Bending (Gamma_Rb) ﬁ ﬁ
Resistance Factor For Shear/Torsion (Gamma_Rv)
Resistance Factor For Hydrostatic {(Gamma_Fh) Elements

Materials with Yield = 0
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[SO 19902 standard

C, s the elastic critical buckling coefficient, see below;

The theoretical value of C, for an ideal tubular is 0,6. However, a reduced value of €, = 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.
’a ¢ 15 the partial resistance factor for axial compressive strength, ;5 . = 1,18,

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

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

Execute Standards => Add => Norsok A EF"E-; f';;-"f' | I
- Add 4
NOO4 (rev.3, Feb 2013). T | B ams '
B 2.0 -5 Remove Multiple E AlSC »
2 Post-Pro "
@I Reports 4 Renumber B e "
Press OK twice Clear results B  AsMEVII2010)
E Load From Library H DiN15018 (1984)
B onwv v
H £n13001 (2018)
H Eurocodes »
B FEM. 1.001 (3rd, 1998)
B 150 19902 (1st, 2007)
1. E Morsok MO0 (rev.3, 2013)
H Custom
Mosok MO (rev.3, Feb 2013) — O >
ID Ttle  |Norsok NOO4 (Rev.3, 2013)
Description | | LY
Selection
o Critical Blastic Buckling Coefficient 03 =| 7= 73] [T
Norsok NOO4 procedure is similar to APl 2A ‘cal Blastic Bucking Cosficient (Ce) AL hs) 4| |I3] D4 |9 ] |98
RP. In overall check it is possible to verify if the SEesEnl el s +2 Shapes ~ |
structure passes all checks : Overall Utilization Resistance Factor For Shear (Gamma_Rv) »
Factor = worst Uf among all checks < 1. ® Calcuiate Material Factor (section 6.3.7) 2P

() Set Material Factorto

115
115
115
Materials with Yield = 0 D 55

[] Use AISC 360-10 for non4ubular shapes & Elements

7 2 .
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Add Norsok NO0O4 standard

Ce = critical elastic buckling coefficient = 0.3
TRt = material factor for tension = 1.15
YRy = material factor for shear = 1.15
M = see section 6.3.7
Yy =1.15 for &, <05 (6.22)
Yy =0.85+0.60h, for 0.5<h, <1.0
Yy =145 for A, >1.0
where
; 2 (6.23)

— o

= C'Sd| k. +i Opsa y

- f [ f

h
where f, is calculated from Equation (6.6) or Equation (8.7) whichever is appropriate and f,, from Equation
(6.17), Equation (6.18), or Equation (6.19) whichever is appropriate.

e F (6.24)

and by =¢ ¥
f,
he

A

= -+
‘ 1\' fd@
fue and f.. is obtained from Equaticn (6.8), and Equation (6.20) respectively.

Gy sq IS obtained from Equation (6.16) and

a2 12 (6.25)
N, . 1“,1"»1}_5El +M

z5d
cSd -__\. -(‘-("
Nsqis negative if in tension.
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Report

Reports context menu.

Execute Add - Designer - Results from

check in each standard.

Exclude all checks except the Overall

Add

Remove Multiple

Renumber

Ed

Ll

i
v £k

Generate Multiple

Wizard - Empty
Wizard - Model Setup
Wizard - Results
Wizard - Full

Designer - Empty
Designer - Model Setup

Designer - Results I

FelrP BB

Designer - Full

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.

26

Report Structure -3 x
ID [1 | Tile  [Repott |
Description | | LY

E First Page

- [#IF] Table of Cortent

|E| Preface

A 1ok 1

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

{1¥] 1. Dimensions

¥ 2 Limits

%] 3..Awial Stress Check
[¥] 4..Bending Stress Check
[[w] 5..5hear Stress Check
6..Axial and Bending Checl
7..0verall Check

[&] 8..Joint Check

st,

Characteristics
[v] Checks

2 -] 1..Dimensions
| -CF 2. Lmits

3..Awial Stress Check

&

[ J[w] 5..Shear Stress Check
Awial and Bending Check
drostatic

.Axial, Bending and Hydrostatic Cheg
- 9. Overall Check

& 10..Joint Check 150

= ZIE3. Norsok NOUZ (Rev 3. 2013

7T Constant

[ Characteristics

2] Checks

..Dimensions

2. Limits

3. Material Factor

. Agial Check

5..Bending Check

6..5hear Check

fxial and Bending Check

2.

..l 9..Joint Check Marsok
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Report. First Page

OO

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.

Pl

-~

[P Prefac [@ Generate

Ctrl+Alt+G

1. Bbe 1ol o Egit

Crl+Al=E |

= 1.4PI =
M7 Ca [ Paste

27

First Page Editor

Engineer details 2
Engineer |Support E
Company |SDC Verifier E
E-mail |5upport@sdcueriﬁer.com |
Phone |+31 15 30-10-310 |
Address [Zivest 251..] | v

Web Site |5dcueﬁﬂer.com |

= | SDCV |5

VERIFIER

[ Put loge on report plats

Project Details

4

MName |

Custom Fields

— O *
2.
Customer details
Cortact Person |customer | E
Company |::-::-m|::.ar1:.r | ﬁ
E-mail |customer@company.com |
Phone [+31 15 555-55-55 |
Address (Zilvest 25[.] |
Web Site |company.com |
Logo
Company x
Image
() From file =
x
(® From View |2 |sometic il
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Report exported to Microsoft Word

Press [0 to generate complete report.

First page

Report

Prepared by
SDC Verifier

+31 15 30-10-310
sdeverifier.com
Zijvest 25

2011 VB Haarlem
The Netherlands

Engineer: Support
Customer: customer
Project Number:

Version: 1

Date: 171012020

28

APl 2A RP

[Overall Check

Prepared for:

company

+31 15 555-55-55
company.com

Zijvest 25
2011 VB Haarlem
The Netherlands

[

o)

ISO 19902

Overall Check

SDCM

B W]

Press @to export to Word.

Norsok NOO4
Nvarall Charl
Page 20032
Page 10032 ot Creck
icuiar Tube
| ag0 aan
herat Crecic o oo
Circular Tube' = =
Absolute
Axialand  Uiization 1 o )
| ZDveral Check Bending Um _Factor f385 6385
ape 2 Circul Tuse' ; us e
[Absolute Axial  Overall Uifization e e
and Bending LI Factor i 5 | 183 183
6385 6385
am 000 e T
1 7 178
‘g‘: ‘slﬁ 6385 6385
T ]
163 163
moh
L& L8 6385 6385
T 1
183 183 o
6365 6385
%] [T}
Bueral Usization Factor
iew
Overall Utilization Facior
e
ot Company
ssalute Overall Utilization Factor
i for
Company
ny
epared for
Compan
sompany pany
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