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Content

» In this tutorial, APl 2A RP/ISO 19902/Norsok NOO4 Beam Design Checks

are reviewed.
» 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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Launch SDC Verifier

Open in Ansys Workbench [
API RP 2A.wbpj

Double Click on 12 H Mogel
or in context menu click Edit

|2, APIRP 24 - Workbench

Fle View Tools Units Extensions Jobs Help
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Q5| || /[H project

] Import... ] +Reconnect [3] Refresh Project 7 Update Praject | B ACT Start Page
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B8 30b Moritor.... || EEINo DPS Connection | =) Show Progress | (&1

2|E Model Lz X

3 | B Recognition =i .
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Predefined project

@@ Views (1)

#-El Model

=g Jobs (1)

. B 1.Static Structural
Y s oo ©

Y8 1. Gravity - step #1

428 3. Force Left - step #3

¥R 4 Force Down - step #4
%28 5_Force Middle YX - step #5
- 4R 6.Force Middle -YX - step #6
[-+f¢ Load Sets (4)

-+ Load Groups (1)

[ Reports (0)

This tutorial uses project with predefined boundary condition, load combinations and load group.
The model contains only circular tubes elements.
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Analyze Job

Execute P Analyze from Static
Structural context menu

#-® Views (1)

A2 Individu Add

-+ Load S¢ o Add Job Of Jobs
[#-¥ Load G

~FG Fatigue coPY
E Tables { EI  Rename
4 Plots (0 ¥  Remove

8 Standards (0f o Analyze ﬂ .
5

@ 'toz (F;‘::itl!l'zdiors wi| Update

L @ Reports (0) Clear Results

Create Base Loads
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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-Plate

www.sdcverifier.com



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
@ J options should be used when additional elements were added to the model.
Press Find.
7 Joint Finder 7 = a X
.
@ Press Ok' Change Type for selected Joints
Type None Id Type Property
@ Node ID =6243 F +*
Plot all joints @ Node ID = 6238 F
Show Labels None v @ Node ID = 6233 F X
@@ Views (1) . @ Node ID = 6228 F
¥ e 2 e N B Yl @ NodelD=6223 F
+ EH Model & 10 & Free T @ Node ID = 6218 F
L oa = 1. L ® Node ID = 5435 k)
Q E il &4 20y £ Pite 20y P @ Node ID = 5387 e
..... _6_ & 202 [ Plate 2Dz - b Node ID = 4894 3D
3 - . @ ell=
-/ Beam & Edit II FDUnd. ] Plste 20 Und. None @ Node ID = 4816 D
i ﬁ B & 0 ] Plate 3D @ Node ID =4791 3D
i #  Colored Plot -  Node D - 4684 D
----- = Panel Fi User £] Beam-Plate % Node ID = 4635 D
- ..Jl Weld Fine - Plot Types [ Show only joint elements Plot @ ';ze :gj:;‘s ig
H e + lelD =
& E Jobs (1) B Plot Entity Ids ® Node D = 4355 0
@‘x Tools ® Nodelg = 4382 3D B
- i @ Node ID = 4369 D
- Standards ( B Plot Types and Entity Ids o e P &
# ::E Post E, Export @ Node ID = 4343 3D ‘
- f. Optimizati :
[ Reports (0 s = C

Joint Finder - Remove Joints X

R 2 Node ID = 719

R ElementiD=547 2Dz 8.400x19
e ElementiD=548 2Dz 8.400x19
O Koen £4 S Element D =2466 2Dy 14..200x10
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Joints Plot

OGO

Select All Joints (Ctrl+A).

Press IZI

Press ‘ Ml PlotJoint Type Labels

Press OK

sl b : ¥
4% f ., I: {
B o L vl
e a7 A
y1 N 1
& & 1 e
- b
-

Joint Finder — O X
E. |
Change Type for selected Joints
Type |Nme ‘?| | Set Type Property Al
Plat &l joints 3[] IEI
Show Labels None | | Node D= 7 3[)
. | =~ gﬁoﬂe ID =52 E
Show 2Djoint aes | Relevant ) || | it “
= 10 e gg
2y Plte 20y e
20z Plats 2Dz )
2D Und Plate 20 Und.
[ 30 [ Plate 3D =
[ User [ Beam-Plate 2,)1
[] Show only jeint elements zgz
23
N B
= Node ID = 356 202 v
4. o lII//-’a.nmal |
K
. - 3. | PlotJoint Type Labels
Plot Joints of specific type: - .
4 PlotJoint Type in colors
Plot all joints
Show Labels 'None v|
Show 2D joint axes |Releva1 vl
[%ZRD) [ Free A Modify Joint Type:
2Dy [ Piate 2Dy
& 20z B Plate 20z Change Type for selected Joints
A 20Und. [ Plate 20 Und. Type None v][ s ]
M 3 [] Piate 3D
[ User [~] Beam-Plate
9 Show oy o sl
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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 .Q%Z_

Length Y —4 Beam Members with L = 2.5
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Recognize Length

Execute Recognition — Beam Member Finder ! File Settings View Model | Recognition | Job Tool Standard Post-Processing
(&2 S ® @ @ g4 lointFinder R S

=B34

Press Find. #-® Views (1) I Beam Member Finder |
' Beam Section Finder

Panel Finder

Weld Finder
Beam Member Finder o [m] %
b S
Length Y LengthZ Length Torsional Edt Member fin all directions) Fiter
Break Joint Options Length ~| 1
T 5l D Tile Bements  Lenghm] oo CmType  Modfied  Joint - NodelD [Joint Type] 4
Omw O tr e
@ |2 Beam Member 2 (Y) |50 5 |5230] =
L e © 3 |Beam Member309) w0 ] | 458130] 2050301 507301 T [x]
d 20z [ Pate 202 @ |4 |3 |Beam Member4 () 100 10 | 556[3D] 445[3D] 605(3D)
] 20 Und. [ Plate 20 Und. @ |5 Beam Member 5 (Y) 100 10 | 103(3D] 356{2Dz] 104[2Dz] ]
@ |6 Beam Member 6 (Y) |51 5 15430116730]
¢ 30 4 Plate 30 @ 7 Beam M 7 100 [10 | | 205[2Dz] 2303D) 255[20z2]
(4 Beam-Plate @ |8 Beam Member 8 (Y) 51 |5 |305[3D] 318[30]
[ Set K=0.01 for members fixed by plates | /@ |9 Beam Member 9 (v) 28 |2795 1 A [
il EHAG Beam Member 10 (Y) 56 |559 | |318[30]
L el @ (11 |Beam Member 11(v) 5 559 | 305[30]
S 1o Sand @ |12 Beam Member 12 (Y) 50 5 |3368[30]
@ (13 Beam Member 13 (Y) 103 10 | 1176[30]
W [ ] ERI Beam Member 14 (v) 50 s |3518130)
Length Factor [:] Set ® |15 Beam Member 15 (Y) 103 10 | 804[3D]
— - [T Beam Member 16 (¥) 50 B [ | 3668(30]
Coilps 2 o (ISl [T 17 Beam Member 17 (Y) 28 |2.795 1 |A |
A=085 ® |18 Beam Member 18 (Y) 56 559 | 3825[30] [z
8= (o @ (19 |Beam Momber : ]
used in API 24, AISC39, 15019902 L a 1901 56 |5.59 | 3880(30]
and Norsok NOO4 standards |20 |Beam Member 20(Y) 13 [1.25 1 |A B
[21 Beam Member 21 (Y) 28 |2795 1 A [ =
® |2 Beam Member 22 (Y) 56 559 | 15430] 2
@ |23 Beam Member 23 (Y) 56 |5.59 J [ | 167130] .
@ |24 Beam Member 24 (1) 100 [10 | 4537130] 1151[3D] 4586(3D] Fe)
@ |25 Beam Member 25 (Y) 100 10 | 4635[3D] 779(3D] 4684[3D] r
26 Beam Memher 26 (¥) 12 126 1 A Vil [
| setnge [~ ] ok || Cone

10 www.sdcverifier.com



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
NO004 standards

Beam Member Finder = (m] X
Lz A
Length Y Length Z Length Torsional Edit Member in al directions) = Fiter
Break Joint Options Length ~| [#
= 3 D Tie Bemerts  Lengthln] (oo CmType  Modfied  Joint - NodelD oint Type]
Ow Fiiea o |1 Beam Member 1 (1) 50 5 1[30] =
® |2 Beam Member 2 (1) 50 5 | | 52130]
20 tiel= 2300 © |3 |BeamMember3(Y) [100 [10 | [ ‘ | 458[30] 405[30] 507120] X
M 20z [ Pate 202 B4 | Beam Member 4 (v) [100 |10 [ [ | | 556{30) 445{3D] 605(3D]
2D Und (] Plate 2D Und. @ 15 { Beam Member 5 (Y) [100 10 | ! |103130) 35620z) 104(20z) @
G |Beam Member 5 (Y) 51 5 | | ‘ | 154[3D] 167(30]
& & e 30 B |7 |BeamMember7(Y) [100 10 [ [ ‘ | 205(202] 2303D] 255(2Dz]
£ Beam-Plate @ |8 |Beam Member8(Y) 51 E [ [ ‘ | 305(301 3181301
[ Set K=0.01formembersfixed by plates | @ || = |9 | Beam Member 3 () |28 2.7%5 [ I [ ) Colored Plot of
= B (10 |Beam Member 10(Y) E3 |559 | | |31830] .
Hpcete Seected Nendern @ |1 |BeamMember11(1) 5% 559 _ 3051201 members with
i © [12|Beam Member 12() |50 5 | | | 3383130)
N £ |13 |Beam Member 13(1) 103 0 | [ ‘ [1176130) labels (ID,
it # |14 |Beam Member 14(M) |50 5 | | ‘ |3518130)
Length Factor | || sa B |15 |Beam Member 15(v) [103 110 [ | ‘ |20430] Length, Factor
© |16 |Beam Member 16(Y) |50 5 | i ‘ |3668(30)
Clsos bl o [ T 17 [BeamMember 17(M) 28 275 |1 [A ‘ [ or Cm Type).
Q=Dss B |18 Beam Member 18 (Y) 5 559 3825{30] &
i 8 | ! | | ‘ | L[
used in API 2A, AISC89, 15013902 L L Beam Member 19 (1) |56 1559 I | | |3880030)
and Norsok NDO4 standards |20 |Beam Member 20(v) 13 125 [1 |a B
|21 |Beam Member21m 3 275 |1 |a |
B |22 |Beam Member22(Y) E3 [5.59 | | [ 1543301 2
@ |23 |BeamMember23(Y) E3 |559 | | | 167130]
6 |24 |Beam Member 24 () 100 [10 | ‘ | 453713D] 1151[3D] 4586(30] 2
6 |25 |Beam Member 25(Y) 100 10 | | ‘ | 4635(3D] 779[3D) 4684[30] 7
Tog_ Beam Memher 26 (Y IETY 1195 Ty a_ I il

A Plot selected members
Sonai E B Cancel | gy Plot Members ID labels
& Plot Full Members ID labels
1§ Plot Length labels
. . 5 . L. L. . 4 Plot Cm Type labels
Beam Member — straight line. If it contains joints it is split on sub members W Plot Length Factor labels
. " " " - " . " & Plot Joints for Selected Members
| 9 | Beam Member S | 32 | 10 | | [ | 1 103{202] 201[30] 2221 [202] A, Plot Members Y and Z axes
A5.1 _SubMemberS_‘l .8 A2.5 1 [A
,9'2 _Sub Member 9.2 _8 .2'5 1 ‘A
193 | Sub Member 9.3 '8 [25 1 A
954 Sub Member 9.4 8 25 1 A

11
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Beam Member’s Length Plot

Beam Member Finder - o x
Select All Beam Members (Ctrl+A) | [+ =2
Length Y LengthZ Length Torsional Edt Member (n all drections) Fiter  Import

Break Joint Options

Plot Length Factor labels
Plot Joints for Selected Members

= = D Tile Bemerts  Lenghfn] B CmType  Modfied  Joint - NodelD [Joint Type] ol
0O [ User Beam Member 1 (1) 7 3 923(202] 110730] 155[30] 1104{3D] 430]
Press ’ Beam Menmber 2 (Y) 7 3 922[20z) 1109[30] 136[3D] 1108{3D] 117[30)
= (4 20¢ £4 Plate 20¥ Beam Member 3 (1) 132 | | | 1090[20z) 22(3D) 2208(2D2]
[ 20z [ Piate 202 Beam Member 4 () 1100[2Dy] 111
[ 20 Und. [ Plote 20 Und. Beam Member 5 (Y) 6(30] 24[30)
Beam Member 6 (Y) ) 23
30 1 sz 30 o Beam Member 7 (1)
Press|J® Plot Length labels [ Beam-Piate a Boam Member 8(Y)
[ Set K=0.01 for members fixed by plates | @' Beam Member 3 (Y)
e Beam Member 10 (Y) 7 3[202] 23(30] 1383(2
le B T T -
Beam Member 11(Y) 231207
Saito Solcind ] Beam Member 12 (Y) 3 3 | 251[202)
n Beam Member 13 (Y) 707 265(202) 23(3D] 1361[202)
ength Set
Press OK W [ ] Beam Member 14 (Y) 1090[202] 1105[3D] 2232(20z]
lengh Factor [ | Set o Beam Member 15 (Y) 7 | 1090[2Dz]
Beam Member 16 () 1105(30]
Cm Type A ¥ Set Beam Member 17 (Y) | 1114[2Dz] 165[3D) 223
§= 035 Beam Member 18 (¥) 381[2Dy] 1106[3D] 1500[2Dy]
xCalcilan Beam Member 19 (Y) 7 1114[202)
used in API 24, AISCB9, 15019902 2
and Norsok NOO4 standards Beam Member 20 (Y) 14 1114[2D2] 1105[3D] 2208[2Dz]
Beam Member 21 (V)
Beam Member 22 (Y)
Beam Member
Beam Member 2:
Beam Member
Setoe Fod 4. Corce
M Plot selected members
M Plot Members ID labels
4 Plot Full Members ID labels
[ Piot Length fabels ] 3.
4 Plot Cm Type labels
3
B

Plot Members Y and Z axes

Also it is possible to display beam members IDs by pressing
[#8  Plot Members ID labels |
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Cm - reduction factors

Notes to Table D.3-1:
Cmy and Cmz reduction factors are used in combined (1) Use whichever is more applicable to a specific
axial and bending check. APl RP 2A description: situation. Values of the reduction factor Cy, referred
to in the above table are as follows:
0.5 0.85
£, 1 Catiy J2 [ Cmfia (2| o, ®
®cFen ¥ &bFba 1 _fe * 1- f:) =10 (b) 0.6-0.4 (%;_} no more than 0.85, or less than
@cFey &.F 0.40, where M;/M; is the ratio of smaller to
...... (D.3.2-1) larger moments at the ends of that portion of
the member unbraced in the plane of bending
TABLE D.3-1 under consideration. M, /M is positive when the
EFFECTIVE LENGTH AND BENDING ;‘L‘:ﬂbﬁ;r:: Dent In reverse curvaure, negative
REDUCTION FACTORS FOR ng :
MEMBER STRENGTH CHECKING (&) _ _
(c) 1.0-0.4 L&/ or 0.85 whichever is less
Effective b.Fe
Length  Reduction
Situation Factor K_Factor Cm® By default Cm Type is equal to A = 0.85 for all members.
Superstructure Legs It is possible to modify Cm Type for selected members:
Braced 10 (a)
Portal (unbraced) K@ (a)
Jacket Legs & Piling Cm Type A v Set
Grouted Composite Section 1.0 (c)
Ungrouted Jacket Legs 1.0 () A=0285
Ungrouted Piling Between ze ~
Shim Points 1.0 (b) B = Maximum (0.6 - Q.df M1 P/M?_)_, :
Jacket Braces 1-0.4 " (fc / (PhiC * Fe))
Face-to-face Length of
Main Diagonals 0.8 (b) or (c)
Face of Leg to Centerline of _ In SDC Verifier B = minimum from (b) and (c)
Joint Length of K-Braces® 0.8 (c)
Longer Segment Length of )
X-Braces® 0.9 © Cmy and Cmz factors for ISO 19902 can be found in the Table
Secondary Horizontals 0.7 (©) 13.5-1 and are used in the formula 13.3-3.
Deck Truss Chord members 1.0 (a)(b)or (c)
Deck Truss Web Members o8 © Cmy and Cmz factors for Norsok NOO4 Rev3 can be found in the
In-Plane Action X .
Out-of-Plane Action 1.0 (a) or (b) Table 6-2 and are used in the formula 6.27
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API RP 2A-LRFD

API RP*2A-LRFP 93 EE 0732290 0507L12 001 N

Recommended Practice for

Planning, Designing and Constructing
Fixed Offshore Platforms — Load and

Resistance Factor Design

APl RECOMMENDED PRACTICE 2A-LRFD (RP 2A-LRFD)

FIRST EDITION, JULY 1, 1993

14

This “Recommended Practice for Planning, Designing,
and Constructing Fixed Offshore Platforms — Load
and Resistance Factor Design” (LRFD) contains the
engineering design principles and good practices that
have been the basis of the API RP2A working strength
design (WSD) recommended practice, now in its 20th
Edition. The LRFD provisions have been developed
from the WSD provisions using reliability based
calibration.

American Peiroleum Instiute

1220 L Street, Northwest
Washington, DC 20005

API RP#2A-LRFD 93 BE (732290 0507613 Tya N

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) 746-3841.
SEE BACK SIDE FOR INFORMATION CONCERNING HOW TO OBTAIN
ADDITIONAL COPIES OF THIS PUBLICATION

Usars of this publication should become familiar with its scope
and content. This Is intended rathes
than replace individual engineering judgment.

OFFICIAL PUBLICATION

b

MEG LS PATENT OFFICE

Copyright © 1993 Amaerican Petroleum Institute
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Add API RP 2A-LRFD

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

SECTION D
CYLINDRICAL MEMBER DESIGN
Cy = 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.
¢ = resistance factor for axial tensile
strength, 0.95

= resistance factor for axial compressive
strength, 0.85

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

standard

[J Use AISC 360-10 for non+ubular shapes

P

[N Tools “
5|
-gd Post-Procy ¢ Add » @ ass
_E?j Optii s‘(c -l Rename Multiple B Aasc -
Enonete ST emove Multiphe B an H  APIRP 2A-LRFD (1st, 1993) |
Renumber H ASME VIl (2010) st,
Clear results H DiN15018 (1984)
I, Load from Library B onv
H Dvs 1608 and 1612
B EN13001 (2018)

API RP 2A-LRFD (1st, 1993) — X
ID 1 | Twe [APIRP 2A-LRFD (1st, 1993) ]
Alias |Standard1 ]
Description | || v
Safety Factors Selection
Crtical Blastic Bucking Coefficient (Cx) LSRR eI i |
Resistance Factor for Tension (F_t) 0.95 + Shape ‘2. .Circular Tube' ALY
Resistance Factor For Compression (F_c) v || X
Resistance Factor For Bending (F_b) JOIRPC]
Resistance Factor For Shear (F_v)

AP| 2A RP standard covers
the design checks only
o cylindrical types of shapes. :| &%

ok 1 cance
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Define Material Characteristics

Press .5, to set the material yield stress
and tensile strength

Tensile Strength: 360e6

Yield Stress: 240e6

Press Set

OO

Press OK

16

API RP 2A-LRFD (1st, 1993) - X
ID 1 | Tile [APIRP 2ALRFD (1st, 1993) ]
Alias |Standard1 |
Critical Blastic Buckiing Coefficient (Cx) GRS e L - |
Resistance Factor for Tension (F_t) 0.95 + Shape "2. Circular Tube’ Al
Resistance Factor For Compression (F_c) v X
Resistance Factor For Bending (F_b) §O p ‘
Resistance Factor For Shear (F_v) s A o
[ Use AISC 360-10for nonubular shapes & Materials with Yield = 0 1. fo [5]

£ | Concel

Material Fatigue Parameters

— [m] X

Pre
F

Materials
1..Structural Steel

360000000

Tensile Strength [Pa]

Yield Stress [Pa]
240000000

(= S —

ensile Strenath [Pa

4.|_ Set |

Update from Ansys

] &

|
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Extreme table for bending check

Execute Table from the Bending
Stress Check context menu

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

5-[7] Checks (8)

Press [l to select load

..Shear Stress Che¢

Load Type: Load Group

& 7..0verall Check
[&] 8..Joint Check API L
Post-Processing

Load: 1..Load Group 1

8:10:26 [S1] Check '3. Axial Stress Cheq

Add

Edit

Rename

Copy

Remove

Copy To Standard...

Clear Results

Press OK

Select Load

Load Type
O Individual Load
O Load Set

® LoadGrowp | 3,

Jobs

1..Static Structural

Load Group

V' ¥ || 1..Load Group 1

X

Extreme Options: Detailed

Press Fill Table

Press OK

OIOIOIOICIOIOIO,

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.

8:10:26 [S1] Check '4..Bending Stress
11026 [51] Check 5. Shear Stress Ch{[) _Table (expand/extieme) | 1.
18:10:26 [S1] Check ‘6. Axial and Bendi "
-10:26 [S1] Check 7. Overall Check 'rt @8 Components Extreme Table (over selections)
B8:11:21 Saving backup file...
811:21 D:\Vitaik\Tutorialfor Ansys\A Ehrms Sulle (over fomi)
8:11:21 D:\Vitalik\Tutorial\for Ansys\Al Criteria Plot 5.
| Contour Plot
Nodes: 12651 | Elements: 6404 | DB Contour Plo i
Custom Check Table O X
=] £
D |1 | Tille |N\ {LGT, Shape 2. Crodlar Tube) | | | Extreme Bending Stress [Pa] Allowable Bending Stress [Pa] Lkilization Factor Bending
it [E20 Rerews 00e+6 0odes5 000
Options Elemert |D 2960 455 2560
Check |4..Bending Stress Check ‘ Load L4 L6 L4
Load Group [1-Load Groug 1 2 Mty
1 Value 03.7e+6 330.2e+6 1.00
Table Type | Extreme {worst result on selection) el
e || [Brens 6390 037 5300
Table Structure | Direction over Parameters e Load L5 L6 L5
Direction Al Absolute
Bt ot Walue 303.7e+6 330.3e+6 1.00
"- I@ Detailed (extreme locations - elemert and load for Load Groups)) I Element ID 6330 3037 6330
O Short {only extremes) Load L5 IL6 IL5
+ Shape ‘2. Circular Tube' ~
v (X
Lp
St
| set tout Tie | 1.5 8. ok || conc |
www.sdcverifier.com




Criteria Plot for Bending Stress

=-H Standards (1)
- =-J8 1.APIRP 2A-LRFD (1st, 1993)

Execute Criteria Plot from
Bending Stress Check context
menu

@ Input

=[] Checks (8)
-[#] 1.Dimensions
f-..?umis

Press [ji| to select load

#-[¥] 7.Overall Che
j _.[@ 8.Joint Check
-3 Post-Processing

Load Type: Load Group

4. Optimizations (0)
[ Reports (0)

\

Check

8:19:15 Calculate [S1] Check "1..

Load: 1..Load Group 1

8:19:15 Calculate [S1] Check 2.
8:19:16 Calculate [S1] Check 2.
8:1:16 Calculate [ST] Check '4..

Press OK

8:19:31 1.l (LG1, Shape 2. Cirg

Nndac 12651 | EL ter AANA

DOOOO ©

Press to add view

Select Load X
Load Type Load Group
Add O stk fond 4 [ ——
Edit O Load Set
i Rename ® LoadGrowp | 3,
[Ij Copy ratigue Group
X Remove Jobs
Copy To Standard...
Clear Results
BB Table (expand/extreme)
@ Components Extreme Table (over selections)
B, Flow Table (over loads) e
[ [Criteria Piot 1 1. |
[ ContourPlot X
D [1 | Title |
Check [4. Bending Stress Check | [auf hg] [ |
Load Group (1. Load Growp 1 TIERRIRN + 5ope 2-Cocar e )
Parameter Utilization Factor Bending v v X
LG Parameter | Absolute v]
Point Of Interest | Total Type |AbsMax v
View 1..Defautt View . [#] [#]  Bements
N [ 7
Set Default Title ‘@] | Cancel

www.sdcverifier.com




Criteria plot for overall check

DOOOO

= Standards (1)
Execute B3 from Overall Check context | =8 [}'A:: RP 2A-LRFD (1st. 1993)
[ e eat
menu =) Checks (8) Select Load
i l..WSMS Load Type Load Group
oo | () Individual Load 3.
L]
Press % to select load 0 & O Load Set
5..Shear Stress Check
for o e |
Load Type: Load Group. Load: 1..Load ; [2] 8.Joint Cheg ¥+ Add
o £2 Post-Processing & Edit Jobs
Group 1 F E'j Op-i-'za:i;s L p— 1_Static Structural
qu;oﬂs
EE Copy
Press OK 119:16 Calculate [S1) Check '4f % Remove
:19:31 1Al (LG1, Shape 2.Cj Copy To Standard...
18:26:21 Saving backup file...
:26:21 D:\Vitalik \Tutorial or Al Clear Results
|.|.‘ 3535 2 Viow 2 cosed” | BB Table (expand/extreme) | Cancel
. -38:. r M aea{ : jable (expand/extreme, 4. | o | 1]
Press| " to add view B3840 Plot " Abs Nizaon Fl g4 Companents Extreme Table (over electiorsy
15, Flow Table (over loads)
1. Criteria Plot |
Nodes: 12651 | Elements: 640{ [B  Contour Plot files\dp0'
Criteria Plot = X
o E Jm |
Description [ ] v
Check [7.Overall Check | e | (B2 R &) |8
Load Group [1..Lo2d Group 1 2| ape. 2. Circular Tube™ i [ | @
Parameter Overall Utilization Factor v v | X
n , e
LG Parameter Absolute v
Point Of Interest | Total v| Tye [AbsMax ~|
View 1. Defaul View ) El #| | Bements
5.
os [ & 7
Set Defautt Title @ | ok Cancel
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lot. Create View

Title: Isometric

Orient model in Ansys Mechanical as

shown on the picture

Press Get

Deformation: Undeformed
Display on: Result Only
Show Legend: On

Show Triad: On

& OOOO

Press OK

20

View
I.

ID 2
Description

Location

Center X [0.00 CenterY |6.50

Rot X -2.91 RotY 5.64
Loc X 11171 LocY 8.18
Up Vec X |-2.43 Up VecY |17.81
ViewX 0.81 ViewY 014
[] Autoscale

| Center Z |0.00

RotZ 2.72

locZ [1292

Up VecZ |-0.95

ViewZ 057

Lo [

Show

Settings

Deformation 4. | Undeformed v

Geometry Exterior v
Contours ‘ Contour Bands v
Edges | Show Elements v
Independent Bands None v
Color Scheme Rainbow v
Display on 4. Result Only v
Digits _ 5 =
[] Logarithmic Scale

[] Min, Max on Colorbar
[] Semi Transparency

[] Date and Time

I Show Legend Show Triad I

[] Show Ruler [] Show Mesh
[C] Show Wireframe

Show Thick Shells and Beams

e o]

Legend Limits
®) Use limits from legend settings

O Use local limits

Mode Automatic
Min 0
Max 1

—
e

Number of levels

Format General

5. | OK ] Cancel
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Display Plot
1 Press LU to display plot

2 Press OK

SRR

Expression: REST (Scoped to Elernents)
10/25/2018 12:50 PM
1.2

.........

- 0o
— 0.8
L 0.7
L 0.6
05
— 04
0.3
0.2
0.1
0.0051 Min
0

21

Contour Plot - X
ID 11 | Title [ Abs Overall Utilization Factor (LG1, Shape ‘2. Circular Tube’, v1)
Description ' v
Options Selection
Check [7.Overall Check | el s R R R
Load Group [1..Load Group 1 + Shape '2. Circular Tube'
Parameter Overall Utilization Factor v
LG Parameter Absolute A
View 1..Default View 4 Elements (6404
Labels iNone & Data Conversion :No Averaging &
Set Defaut Ttle I Cancel
2.
www.sdcverifier.com




Add ISO 19902 standard

Execute Standards => Add => ISO 19902
(15, 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.

Add extreme table and criteria plot for ‘l..Load
Group 1’ the same as for API standard.

22

c! " Standards (1) ”
- ?mﬁ Sl Add > | ABS ,
o[ o & Edit AISC »
: =) Rename API N
L. Copy ASME VIII (2010)
# X Remove DIN 15018 (1984)
. Convert to Custom DNV r
@ Claar results DVS 1608 and 1612
&-53 Pos k| ~om - e H  EN13001 (2018)
.., Optimizations (0) H Eurocode3 »
“-[] Reports (0) H FEM.1.001 (3rd, 1998)
FKM (Sth, 2003)
H 150 19902 (1st, 2007)
l.
1SO 19902 (1st, 2007) - 0O X
ID 2 | Ttle (150 13502 (1st. 2007) |
Alias |Standard2 ]
Description | | v
Safety Factors Selection
Crtical Blastic Buckling Coefficient (Cx) A ks (B3 E (e 4
Resistance Factor for Tension (Gamma_Rt) 1.05 + Shape "2 Circular Tube’ ~ &
Resistance Factor For Compression (Gamma_Rc) 1.18 v X%
Resistance Factor For Bending (Gamma_Rb) 2@
Resistance Factor For Shear/Torsion (Gamma_Rv)
Resistance Factor For Hydrostatic (Gamma_Rh) Elements
[ Use AISC 360-10fornontubularshapes | | & Materials with Yield = 0 P ][
[ Include Hydrostatic [ ]®

oA

3 i [

www.sdcverifier.com




[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 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 f,, used in Equations (13.2-8) and (13.2-9).

/Rt s the partial resistance factor for axial tensile strength, yg = 1,05.
Jr.c Is the partial resistance factor for axial compressive strength, 55 . = 1,18.

7Rrp Is the partial resistance factor for bending strength, g, = 1,05;
YRy is the partial resistance factor for shear strength, » Rv= 1,05;

7rp Is the partial resistance factor for hoop buckling strength, g = 1,25.
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Add Norsok NO0O4 standard

Execute Standards => Add => Norsok
NOO04 (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.

24

#-N Tools H
=8 S | Standards (21
& H LAPIRA % Add s S '
o e-R aoetz =h Rename Multiple AISC »
i B-lv Ko
1/i= Remove Multiple B ael ’
2/%4% Renumber H ASME VI (2010)
: 3 Clear results B DIN 15018 (1984)
+lv
5 Wy Load from Library B onv »
~{v] 6..Axial and Bending Check B Dvs 1608 and 1612
@ 7.Overall Check
2] 8 Joirt Check API LRFD EN13001 (2018)
@-J 2.150 19902 (1st, 2007) Eurccode3 »
.. i
-2 Post-Processing B FEM. 1.001 (3rd, 1998)
- @ Optimizations (0)
[ Reports (0) FKM (Sth, 2003)
I. |8 15019902 (1st, 2007)
Nodes: 12651 | Elements: 6404 | D:\Vitalik\Tutorial\for Ansys\AREL__Norsok NOO (rev.3, 2013)
Nosok N0O4 (rev.3, Feb 2013) - O X
1D 3 | Tile [Norsok NOO4 (Rev.3, 2013)
Alias [Standard3
Safety Factors Selection
Crtical Blastic Buckling Coefficient (Ce) au el (3] (2] [E] (o] [
Resistance Factor for Tension (Gamma_Rt) 135 + Shape 2. Circular Tube’ A8
Resistance Factor For Shear (Gamma_Rv) E v B¢
(® Calculate Material Factor (section 6.3.7) p p
(O Set Material Factorto 1.15
Bements
(] Use AISC 360-10for non-tubular shapes & Materals with Yield = 0 P ]l%
7 2 Conce
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Add Norsok NO0O4 standard

25

Ce = critical elastic buckling coefficient = 0.3

Rt = material factor for tension = 1.15

YRy = material factor for shear = 1.15

VM = see section 6.3.7

Y =1.15 for &, <0.5 (6.22)
Yy =0.85+0.60h, for 0.5<h, <1.0

Yy =145 for &, >1.0

where

- Gc_s¢| (6,6 ) (6.23)

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.
) [f f (6.24)
A= |-X ,and Ap =

\l fcn‘e fh‘
fue and fi is obtained from Equation (6.8), and Equation (6.20) respectively.
Opsq is obtained from Equation (6.16) and

7 (6.25)
G = Ngq + \."M?"Sd +M, s
4 A W

Nsqis negative if in tension.
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Report

Execute Reports — Add — Designer — e Results

Post Processing Import

all checks except the ‘8.Overall

Results. e % @b E % ?IE‘Q

Expand/ Components Flow Summarized Forces Summarized

Results _ Check Tables/Check PlOtS _ Extreme Extreme Table  (over Selections) Forces (over Loads)

HO W = @om:" l

Criteria Contour Histogram Expand Beam Member | Check Check
Graph Diagram Tables Plots

check’ in each standard.

Add Check Tables

| = Standard "1.API RP 2A-LRFD (1st, 1993)'

2. Check "1..Dimensions’
Check ‘2..Limits'
Check '3..Axial Stress Check'
@ s o - L Check '4..Bending Stress Check’
Fl' Add » | Wizard - Empty Check '5.Shear Stress Check’
Rename Multiple Wizard - Model Setup Check:ﬁ..Axialand Benfﬂng Check’
- Check 7..0verall Check'
= Remove Multiple Wizard - Results Check ‘8.Joint Check API LRFD'
Renumber Wizard - Eull = Standard ‘2.ISO 19902 (1st, 2007)'
Check '1..Dimensions’
Generate Multiple Designer - Empty Check '2..Limits’

Designer - Model Setup
Designer - Results

Designer - Full

Presentation

I

8 pPlpp PEEE

Check '3..Axial Stress Check'

Check '4..Bending Stress Check'

Check '5.Shear Stress Check'

Check '6..Axial and Bending Check’

Check '7..Hydrostatic'

Check '8..Axial, Bending and Hydrostatic Check’
Check '9..0verall Check'

Check '10.Joint Check ISO*

(= Standard '3.Norsok NOO4 (Rev.3, 2013)'

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

Check '1..Dimensions’

Check '2..Limits'

Check '3..Material Factor’

Check '4..Axial Check'

Check '5..Bending Check’

Check '6..Shear Check’

Check '7.Axial and Bending Check’
Check '8..0verall Check'

Check 9.Joint Check Norsok'

displacement plots are included. Predefined tables: sum of
reaction forces, stresses/displacements summary tables;
Full — Model Setup + Results + all tables created in Job.

— [m} X

26
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Report. First Page

Right click on First Page => Edit.

Press @ to load engineer and
customer info from library

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

OOOO

Press OK.

27

=
E. [@ Generate I.
E]¥] Table of (—
[¢ g |
[Pl Preface
i =b  Rename F2
= k= [V] Results % | Re -
= V] 1.5ta = mlove = :
»
& %2 In pply to Selected
# (V] Load Sets
= ¥4V Load Groups
First Page Editor - O X
2. 2.
Engineer details Customer details
Engineer ISuppoft E Contact Person [customer I E
Company |SDC Verfier i Company |company | "
E-mail Ist.ppoft@sdcvetiﬁer_com I o E-mail [mstomer@corrpmy_com I o
Phone [+31 15 30-10-310 | Phone [+31 15 555-55-55 |
Address [Ziivest 25[..] | v] Address (Ziivest 25[.] | v]
Web Stte Isdcvefiﬂer.com I Web Site [eompany.com I
* | SDCV %
x| Compan x|
VERIFIER Ead p v Kad
[ Put logo on report plots nage
Project Details -
Mmber [ ] Verson [ g || © Fomite
Name INew Project I X
3. |@® From View |2 isometric v
Custom ik 4 [Co 1 come
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Report exported to Microsoft Word

Press |8/ to generate complete report.

B g [

Save  Save Save

First page

Report

New Project

Prepared by

SDC Verifier

Prepared for

company

431153010310 43115 555-55.55

‘sdcverifier com company.com
Zilvest 25

2011 VB Haarlem
The Netherlands

Zilvest 25
2011 VB Haarlem
The Netherlands

Engineer: Support

Customer: customer
Project Number:

Version: 1

Date: 07122020
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Project Report Report As

APl 2A RP

[Overall Check
roperty

Value:

Categary Elemental Custom Check
Selection Shape 2, Cicular Tube'
Parameiers 5

D]

=

GeneratefExport to
Word

X

Report
Settings

Export
to PDF

ISO 19902

Overall Check

Al (LG1, Shape ‘2 Circular Tube’)

Chack
Salaction

‘standard LAEL2H RP
Load Growp LG Laai Growa |
Absolute Axial Absolute

[51) ZOverat Check
Shape 2. Circular Tube'

Absolute Shear Absolute Axial Overall Utiization
I8

Walue 000 000 0.00 0.0 .00
Elemant ID 4a21 2958 vee 4944 4852
Losd s Ls e s e
Maximum

Vatue 126 ) g 181 161
Element 2881 a3sa 3405 8385 8385
Load s Ls ILs s e
Apsoite

Walue 1.26 100 .08 163 183
Elament 2561 a0 3405 385 E
Load s Ls Ls Ls L
Plot Profiles

This paragraph reprasents result plot prafiles previously created in 2 job,
Abs Overall Utilization Factor [LG1, Shape *Z. Circular Tube', v1, Total]

e

Chack [81] 2. Dveral Chack Point Tatal
LOBIGROUP LG, Laad Groua 1 Parmeter
saiaction Shape 2, Cicular Tuber view LDl View

Absciubs Gvesall Utlization Factor

Prepared for

vesifier. com

company

Company

Press @ to export to Word.

Norsok NOO4
[Overall Check

B o
&

Pag

= result table profiles previously created in a job.

Elemartal Clestom Check ular Tube’)
Shape 3, Circular Tube! | NOOA (Rew 3 Feb 2013 Chack |53 8. Oiverat Check
L] 54 Growa 1 sotaction Shape 2. Circular Tube'
jute  Absolute  Absolute
s W Bending Uf  Sheas
1sents result tabie profiles praviously created in 3 job.
Circular Tube') @00 600 000 @00 000 oo
30 16802 (151, Dee 2007} Check [52] T, Dversl Check 4B21 2658 2748 362 4644 71
~Load Groua | Salaction Shape '3 Circular Tube' Lo L2 L A, LE L
Absolute  Absolute  Absolute  Absolute
Axial Um  Bendin| Shear Um h 136 1y L a1 154 il
2661 6320 3405 430 6385 6385
s s s s s s
.00 o0 000 a0 it
4821 2858 2769 ez 482 fren 124 108 1 A 183 18
i iy [ i e [ 2681 6350 3405 a8 6385 6385
s ns s s iLs s
128 089 104 LR 175 175
2681 6390 3405 ann 6385 6235
ns us s s o [T}
t= rasult piot profiles previously ereated in 3 job.
128 485 04 LET 175 175 Factor [LG1, Shape ‘2, Circular Tube’, vi, Total)
2661 6390 3408 ann 6385 6385
s s s s [} s

ssents result plot profiles previously created in 3 job.
ion Factor (LG1, Shape 2 Circular Tube', v1, Total)

Tulverat Check
~A0ad Groug |
pe 8, Circular Tube!

Point

Parsmetsr

vigw

Joerat Cheek Pomt Tatm
=4 Groug 1 Barzmatsr Pzl Cverall Utlization Faciisr
‘/L‘ 1, Circular Tube' view LGkl View
Tatal
Absalute Overall Uilization Factor N— Prep
i Prepared by Praparad fo

Prepared by

5DG Ve

Company

Verifier company

Prepared for
Company

company
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