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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 \Q/

Execute File - Open Project.

Project: API RP 2A-LRFD.sdcv

SDC Verifier 2020.0.2 - Untitled

: File Settings View Model
Dau|see

Recognition Job  Tool
@ )

'@gmimmﬁ-'%‘ EO

Standard  Pog

New Project

n Proj

Recent Proje|
1.D:WVil

Open

» » ThisPC > New Volume(D:) > Projects » InWork > APIISO Norsok

Organize « New folder

@ Nextcloud Name

AP -LRFD
@ OneDrive B AR 2R LR

[ This PC
¥ 30 Objects
B Desktop
%] Documents
& Downloads
D Music

&= Pictures

Videos

Local Disk (C:)

- New Volume (D:)

= internal (\\192.168.10.1) (Z:)

% Network v

Date modified

2/6/2017 11:34 AM

X
v O Search API ISO Norsok pe
~ [@ o
Type Size
SDC Verifier Project 17KB

File name: | AP| RP 2A-LRFD

v| | SDC Verifier Project (*sdeysd |

Cancel

15:28:11 Updating Joint Finder...

15:28:11 Updating Beam Member Finder...
15:28:11 Updating Weld Finder...
15:28:11 Updating Beam Section Finder...
15:28:11 Updating Panel Finder...
15:28:11 Updating standards...

15:28:11 Model D:\Vitalik \ Tutorial\for Femap \API ISO Norsok \AP| RP 2A-LRFD .modfem is opened

15:28:11 Project D:\Vitalik \Tutorial\for Femap\API ISO Norsok\AP| RP 2A-LRFD sdcv was opened

Nodes: 1926 ‘ Elements: 2079 | D:\Vitalik\Tutorial\for Femap\API ISO Norsok\API RP 2A-LRFD.modfem

v

MKS (Meter/Kg/Second) | Femap _:
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Predefined project

#-@® Views (1)
+-E Model
=
=) m 1.Job 1
42 Individual Loads (8)
-4 1. Gravity -9.81.Legs.Fixed
¥ 2 Nodal Force Down.Legs.Fixed
-4 3 Nodal Force Right.Legs. Fixed
-4 4 Nodal Force Left.Legs.Fixed
¥ 5_Wind_X.Legs.Fixed
-4 6 Wind_Y Legs. Fixed
%28 7 Nodal Force Middle Legs.Fixed
‘ 42 8. Nodal Force Middle.Legs.Fixed
®- 011- Load Sets (1)
¥4 Load Groups (0)
«-Fo Fatigue Groups (0)
B8 Tables (0)
s -4 Plots (0)
#- N Tools
-~ Standards (0)
# g4 Post-Processing
- @ Optimizations (0)
: @ Reports (0)

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 P Analyze from Jobl
context menu

@ Views (1)
+-E Model
-kl Jobs (1)

E"g vm 4+ Add

== AddJob Of Jobs
Copy

=) Rename

X Remove

P Analyze

A Clear Results

Select Loads to be Analyzed...

X Tools

- Standards (0)
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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

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.

®

Press Ok.

#-® Views (1)

+-H0 Model
= & Edit " |
’f P “ Colored Plot

—-J\ Weld i Plot Types

‘el Jobs (1) | gy Plot Entity Ids
'",.[% ?ools Plot Types and Entity Ids
=-H st Export
#-¢d Post
- @ Optimizations (0)
@[] Reports (1)

Joint Finder - Remove Joints
(O Remove All

(@ Keep only Modified

O Keep All Existing

Joint Finder - o x
Change Type for selected Joints
Type None Id Type Property
@ Node ID =3 D [
Piot al joints @ Node 1D = 4 D
Show Labels = G @ Node D =5 k) X
B @ Node ID =6 kD)
Show 2D joint axes | Relevant ~| @ Node D=7 ap
= 10 2 e = @ Node D =22 k)
@ Node ID =23 3D
4 20y £ Piate 20y 2D oy @ Node 1D =24 3D
& 20z [ Plate 20z @ Node 1D = 117 D
H0und. [ Plate 20 Und. e @ Node D =136 0
@ Node ID = 155 a
D Plate 30 *
5 M Pate @ Node 1D = 165 D
(7 User [ Beam-Plate & Node ID =201 30
0] Show only ot \ = @ Node ID = 202 D
@ Node D =231
@ Node ID =237
& Node ID =243 ]
@ Node ID = 251
@ Node 1D = 258 B
@ Node ID = 265 '
2 W
oK Cancel

s =]

(= Node ID =719
Element ID = 547
Element ID = 548
Element ID = 2466

2Dz
20z
20y

8..400x19
8..400x19
14..200x10
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Joints Plot

OGO

Select All Joints (Ctrl+A).

Press_ﬁ

Press il PlotJoint Type Labels

Press OK

b Joint Finder = a X
V|
Change Type for selected Joints
Type None: Set Id Type Property
& Node ID = 2323 20z +
Plot al joints [ Node ID =2318 20z
Show Labels None - [ Node ID =2315 20z %
@ Node ID = 2314 20z
Show 2D joint axes Relevant ~ ® Node D = 2236 D
- ) Free = @ NodeID = 2233 20z
@ Node ID = 2232 20z
&4 20y b4 Prate 20y 20 only @ Node ID = 2227 3D
20z Plate 2Dz ® Node ID = 2226 D
2D Und. Plate 2D Und. None ® Node ID =2225 D
& Node ID = 2222 kD)
B i # Node ID = 2221 20z
Lesr £ Beam Plate & Node ID = 2220 D
[ Show only joint elements Plot [ Node ID = 2219
@ NodeID =2218
@ NodeID = 2217 20z
® Node ID = 2216 20z B
@ Node D = 2215 202
@ Node ID = 2208 20z
& NodeID = 2177 .
2.
= - o
E
, » 3. |# PlotJoint Type Labels |
Plot Joints of specific type: . -
#  Plot Joint Type in colors ‘|
Plot all joints
Show Labels None Vv
Show 2D joint axes | Relevant v Modify Joint Type:
@ 1D @ Free Al
& 20y [ Plate 20y =
& 20z I Plate 20z oly | Change Type for selected Joints
[ 2D Und. [ Plate 2D Und. None Type None v Set
M 3D [+ Plate 3D
[ User [ Beam-Piate

(4 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 .Q%Z_

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

Execute Recognition — Beam Member Finder

Press Find.

10

Recognition | Job

Joint Finder

&

Tool

Standard  Post-Processing

» B A A e

File Settings View Model
D& B S®® =+
@ Views (1) l.

[~

Beam Member Finder

[l

Beam Section Finder
Panel Finder
Weld Finder

Beam Member Finder - o X
b S
Length Y LengthZ Length Torsional Edt Member fn all drections) ~Fiter
Break Joint Options _ : i Tike Length ] ] ‘ Al [#]
Lergth Y = Bemerts  Lenghfm] (oo CmType  Modfied  Joint - NodelD [oint Type]
Ow Ot =
@ |2 Beam Member 2 (1) |50 5 |523D] =
S S © 3 |Beam Member309) w10 [458(30] 40530 507130] T [x]
O 20z [ Plate 202 @ |4 |3 |Beam Member4 (Y) 100 10 | 556[3D] 445[3D] 605(3D)
] 20 Und. [ Plate 2D Und. @ |5 Beam Member 5 (1) 100 10 | 103(3D] 356{2D2] 104[2D2] ]
ElG Beam Member 6 (1) |51 5 154[30] 167130]
&4 30 & Pate 0 @ 7 BeamMember7m) 0 (10 |20512D2) 230(30)] 255(207]
(4 Beam-Plate @ |8 Beam Member 8 (Y) 51 |5 |305[3D] 318[30]
[ Set K=0.01 for members fixed by plates | J@ |9 Beam Member 9 (Y) 28 2795 1 A |
& o Beam Member 10 (¥) 56 |5.59 |318130]
L el @ (11 |Beam Member 11(v) 5 559 |305030]
e cand @ |12 Beam Member 12(Y) 50 s |336830]
@ |13 Beam Member 13 (Y) 103 10 1176[30]
gh i) [ ][ se @ (14 Beam Member 14(Y) 50 Is |3519130)
Length Factor [:] Set ® |15 Beam Member 15 (Y) 103 10 | 804[3D]
— | [@ [ Beam Member 16 (Y) 50 5 | 3668130]
Coilps 2 Vil St | [T[47  [Beam Member17m 2 |27%5 1 |a |
A=085 @ |18 Beam Member 18 (¥) 56 559 |282530] =1
B = Calculate @ |19 Beam Member 13 (Y) 56 559 | 38s030] Y
used in API 24, AISC3S, 15019902 L: | )
and Norsok NOO4 standards |20 |Beam Member20 (1) 13 1.5 1 [ =
|21 Beam Member 21 (V) 28 |2.7%5 1 A [ =
@ |2 Beam Member 22 (¥) 56 559 | 154130 2
E Beam Member 23 (Y) 56 559 [ 167130 :
ERE] Beam Member 24 (Y) 100 [10 |4537130] 1151(3D] 4586[30] P
EES Beam Member 25 (1) 100 10 | 4635(30] 779[3D] 4684[30] rl
26 Beam Memher 26 (¥) 12 126 1 A Vil [
Cosae |2 ] ok || Canon
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Beam Member Finder interface

Beam Member Finder - o >4
b=
Length Y Length Z Length Torsional Edt Member (n all directions) Fiter  Import
Break Jont Options Length n
Break Options = = 0 Trle Bements  Lengthim]  foner CmType  Modfied  Jont - NodelD [oint Type] &
. . 0o [ User =l
define what joints B |2 Beam Member 2 (T) |47 13 | 92212021 1109(30] 136[3D] 1108(3D] 117130}
. £ 20v [ Plate 2D¥ “ME Beam Merber 3 (T) E 10 [ [ 1030{20z) 22(30] 2208[202] x
are used to sp||t M 2z [ Piate 20Z 0 |4 Beam Member 4 (T) 2 10 [ | 1100(20y) 1117730) 2218120y]
& 20 Und. (] Plate 2D Und. @ |5 | Beam Member 5 (T) |18 5 | 5130] 24[30) 7130]
beam members 2 Dae © (6 Beam Member 6 (T) 40 |10 | [ | | 231120y) 237120y) 243{20y] 3(3D) 136120y] 1.
< @ |7 | Beam Member 7 (T) |40 10 [ | 251[20y] 258{2Dy] 265{20y] 5{3D] 1383{20y] 1.
[ Beam Piate ® |8 | Beam Member 8 (T) |18 5 [ | |2711202) 2371202 2581202)
Change Length/ LR Feo Dt S mein s (M (|9 [0 fDom Monber 9(T) ] 10 ‘ . ‘ | 271120z 231301 13890201 Colored Plot of
g g T @ |10 |Beam Member 10(T) 2% 7.07 | 243(202) 23(3D] 138312021 b ith
Length Factor for Soiected Merbes @ [11 | Beam Member 11(T) 13 3535 [ | 2311202 members wit
ety Salecied B |12 Beam Member 12(T) 13 3535 [ 251[202)
selected beam Lot ol l:] = ® |13 Beam Member 13 (T) |26 7.07 | 265[2Dz] 23(3D] 1361[202] Iabels (|D,
® [ Beam Member 14 (T) |45 (14744 | [ | | 1090{2Dz] 1105(3D) 2232202 | L th. Fact
members Length Factor Set @ |15 |Beam Member 15(T) 2 7072 [ | 1090(202) engtn, ractor
© (16 Beam Member 16 (T) 3 10 1105(30]
Cjlwe A - a2 © (17 Beam Member 17(T) 132 [10 ‘ [ | [1114(202] 165(30] 22320202) or Cm Type).
. . A=085 |18 |Beam Member 18(T) 13 10 [ |38112Dy] 1106[30] 1500(2Dy] =
Cm Type is used in e A A Ao 5 |1 Beam Member 19 (T) 22 707 ‘ . ‘ [1112[202] fd
and Norsok NODA standards § (20 |BeamMember20(T) I3 14.144 ‘ 1114[2D7] 1105(30] 2208{202] B
API 2A, AISC89, ISO - ts T ; =
2 Beam Member 22 (T) B [15 1 |A
19902 and Norsok |23 |Beam Member23(M) [5 15 1 [ »
L 2e Beam Member 24 (T) 5 [15 1 |A ‘
NOO4 standards |25 |Beam Member 25(T) 3 1.803 1 A ]
o Beam Memher 26 M s 18m 1 I ¥
A Plot selected members
peings E ok Cancel | ¢ Plot Members ID labels
M Plot Full Members ID labels
1§ Plot Length labels
4 Plot Cm Type labels
8- Plot Length Factor labels
& Plot Joints for Selected Members
Beam Member 18 (T) 381[2Dy] 1106[3D] 1500[2Dy] A RlotMerbersYand Z sves
- 181 | Beam Member 18.1 (T) |9 25 L [A
[18.2 | Beam Member 18.2 (T) [9 25 L [A
18.3 Beam Member 18.3 (T) 10 275 1 A
184 | Beam Member 18.4 (T) |8 225 L [A
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Beam Member’s Length Plot

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

Beam Member Finder - o x
L
Select All Beam Members (Ctrl+A) -2
Length Y LengthZ Length Torsional Edt Member (n all drections) Fiter  Import
Break Joint Options Length Al
z = D Tele Bements  Lengthfm] pooon CmType  Modfied  Joint - NodelD Woint Type] L
Ow® [ User Beam Member 1 (1) 7 | | 923(202] 1107130] 155[30] 1104[3D] 4[30]
Press ’ 1 Beam Menmber 2 (Y) 7 | 922{202] 1109[3D] 136[30] 1108[3D] 117130]
& 2o¥ [ Plate 2DY Beam Member 3(Y) |32 I | | 1050(20z) 22(30] 2208(202]
O 20z [ Piate 202 Beam Member 4 (Y) 1100[2Dy] 1117[3D] 2218{20y]
[ 20 Und. [ Plate 20 Und. Beam Member 5 (Y) | 6{30] 24[3D] 713D)
Beam Member 6 (1) 231[2Dy) 237(20y] 243(2Dy] 3(30] 1361[2Dy] 1
an Plate 3D
Sl Beam Member 7 (1) 251(20y) 258{20y] 265[2Dy] 5(30] 1383[2Dy] 1
P ress '.' p lot Length labels [ Beam-Plate Beam Member 8 (Y) | | [ 271(202) 237[202] 258[2Dz]
[ Set K=0.01 for members fixed by plates | & Beam Member 3 (1) 271[202) 23[3D] 1389(2D2)
o Beam Member 10 (Y) 7 243(202] 23(3D] 1383(202]
e Sacad W I |
Updst Beam Member 11 (Y) 231[202]
Sat o Salecied o Beam Member 12 (1) 3 | | | 251[202])
Beam Member 13 (Y) 7 265(202) 23{3D] 1361(202)
Set i
Press OK tenghfml [ ] Beam Member 14 () 1090(2Dz] 1105{30] 2232(20z]
lenghFactor [ || set Beam Member 15 (Y) 7 [ | 1090[202)
Beam Member 16 (1) 1105{30]
G Type A ¥ St Beam Member 17(Y) | | 1174[2Dz] 165[3D) 223220z]
A=085 Beam Member 18 (¥) 381[20y] 1106{30] 1500{2Dy]
A e Beam Member 19 1) 707 . ‘ 1114202
and Norsok NOO4 standards Beam Member 20 (1) | 1114[2D2] 1105[3D] 2208[2D2]
Beam Member 21 (1)
Beam Member 22 (Y)
Beam Member 23 (Y)
s w PN
M Plot selected members
4 Plot Members ID labels
4 Plot Full Members ID labels
ﬁ- Plot Length labels ] 3.
4 Plot Cm Type labels
3
5

Also it is possible to
display beam members
IDs by pressing

| B Plot Members ID labels |
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Cm - reduction factors

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

£ 1 Cuslin 12 O P
f 1 f Gl J2 [ Cushe (2]
d’chn ‘bben 1= e. 1- e
dcFey ¢.F
...... (D.3.2-1)
By default Cm Type equal to A = 0.85 for all members. TABLE D.8-1
It is possible to modify Cm Type for selected members: EFFECTIVE LENGTH AND BENDING
REDUCTION FACTORS FOR
Cm T MEMBER STRENGTH CHECKING
pe set Eftctive
A=0.85 A Length  Reduction
: B Situation Factor K Factor Cm(V)
B = Calculate Su -
used in API 2A, AISC89, 15019902 perstructure
and Norsok N004 stan Braced 10 (a)
dards Portal (unbraced) K@ (a)
Jacket Legs & Piling
In SDC Verifier B = minimum from (b) and (c) Grouted Composite Section L0 (e)
Ungrouted Jacket Legs 1.0 (e)
: Ungrouted Piling Between
Notes to Table D 3-1: Shim Points 10 (b)
(1) Use whichever is more applicable to a specific
situation. Values of the reduction factor Cp, referred Jacket Braces
to in the above table are as follows: Face-to-face Length of
Main Diagonals 0.8 (b) or (c)
(8) 0.85 Face of Leg to Centerline of ,
(b) 0.6 - 0.4 (%‘_}. no more than 0.85, or less than Joint Length of K-Braces® 0.8 (©
2 . . Longer Segment Length of
0.40, where M;/M; is the ratio of smaller to
larger moments at the ends of that portion of X-Braces® 0.9 ()
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
o4 ) ; : In-Plane Action 0.8 (b)
(e) 1.0-04 %Feror 0.85, whichever is less Out-of-Plane Action 10 (@) or (b)
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API RP 2A-LRFD

API RP*2A-LRFP 93 EE 0732290 0507L12 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 Peiroleum Instiute
1220 L Street, Northwest
Washington, DC 20005

14

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 thi tamiliar with its scope
and content. This rather
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 standard

®

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

API 2A RP standard covers
the design checks only
cylindrical types of shapes.

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 geometric
imperfections within API Spec 2B tolerance limits,
Reference D2.

bt

®e
b
by

= resistance factor for axial tensile
strength, 0.95

= resistance factor for axial compressive
strength, 0.85

resistance factor for bending strength, 0.95.

resistance factor for beam shear strength, 0.95

Resistance Factor For Shear (F_v)

N Tools H
-~ EEe
3 Post-F| Add » | B aes .
- f. Optimi Rename Multiple B Aasc »
[l Remove Multiple | AP| > | EH  APIRP 2A-LRFD (1st, 1993) I.
Renumber ASME VIl (2010) B APIRP 2A-WSD (21st, 2007)
Clear results H DIN15018(1984)
Iy Load from Library B onv »
DVS 1608 and 1612
EN13001 (2018)
B cEurocode3 »
B FEM. 1,001 (3rd, 1998)
FKM (Sth, 2003)
B 15019902 (1st, 2007)
EH  Norsok N004 (rev.3, 2013)
B Comparison Standard
B Custom
API RP 2A-LRFD (1st, 1993) — X
ID L | Tile |APIRP 2A-LRFD (1st, 1993) |
Aias |Standard 1 |
Description l ] v
Safety Factors Selection
Crtical Bastic Buckling Coefficient (Cx) au ksl B DR R QA
Resistance Factor for Tension (F_t) 0.95 + Shape "2. Circular Tube’ AllS
Resistance Factor For Compression (F_c) v | X
Resistance Factor For Bending (F_b) 2p

[[] Use AISC 360-10for non4ubular shapes

£

Elements

& Materials with Yield = 0

-
v

Cancel
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Define Material Characteristics

Press L‘—,E,, '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

OlOICIOIOIO

Press OK

16

API RP 2A-LRFD (1st, 1993) — X
ID 1 | Ttle |APIRP 2A-LRFD (1st, 1993) ]
Alias | Standard 1 |
Safety Factors Selecton
Critical Blastic Buckiing Coefficient (Cx) AL ks (DR R E
Resistance Factor for Tension (F_t) 0.95 + Shape 2. Circular Tube' Al S
Resistance Factor For Compression (F_c) V! | X
Resistance Factor For Bending (F_b) P ®
Resistance Factor For Shear (F_v) s -
(] Use AISC 360-10for non tubular shapes & Materials with Yield = 0 N

{ [Tok | cancel
Material Fatigue Parameters = o X
Materials Tensile Strength [Pa] Yield Stress [Pa] ‘_
350000000 240000000 ] 2
o —
N I—
4. | N |
5,
o] e |

www.sdcverifier.com



Unit System

API RP 2A Standard is applicable to stiffened and unstiffened cylinders havingt >= 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 = RequirementsValid (Regquirements Valid)
All: if((Units.GetInMillimeters(Thickness) >= 6) and (Units.GetInMPa(Yield) < 414) and (D / Thickness < 300), yes, no)

By default MKS (Meter/Kg/Second)

. . X Unit System — O X
unit system is used. To change unit e
system press Model (used in standards calculations)  Display (used for plots Aables and report)
Unit System MKS (Meter/Kg/Second) MKS (Meter/Kg/Second) v|
- MKS (Meter/Kg/Second)
—— v Model R Desciiption MTS (Meter/Ton/Second) | |
. etti - iti MmKS (Milimeter/Kg/Second)
Hne : ngs Iew ode ecognituon Length m;ﬁ(Mﬁhﬁgf?gKng/m ) Meter >
si i Wb - : s (Millimeter/Kg/Mili Second)
[ @& Unit System I = p Weight IPS (Inch/Pound/Second) S
['] .
%@ | ol Legend Settings T Pl Second
3. #.8 Number Formats Force Newton e
Bm i Edit Library » Stress Pa / Pa
There are 7 predefined Unit LT ok ==
Systems: MKS; MTS; MmKS; : : _
MmTS; MmKMs; IPS and FPS.
Custom Unit System can be used
in specific cases as well. All (All Entities)
Standard 1..API 2ARP Check 7..Overall Check

Individual Load 1..Gravity -8.81.Legs.Fixed All Entities

Absolute Axial Uf Absolute BendingAbsolute Shear Absolute Axial Overall Utilization
Uf Uf and Bending Uf  Factor

Minimum
In case the standard cannot perform e

verification of the model the results Absolute
will display the value = 12345678.
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Extreme table for bending check

OIOIOIOICIOIOIO,

Execute Table from the Bending
=-[H Standards (1)
Stress Check context menu .. S =
i @B nput o Select Load X
B { =3 Checks (8) T Toad G,
] ! <] 1.Dimensi :
Press | to select load ; P T O indvidua Load 4 [ —
1 i 3. Axial Stress Check (J Load Set
H 4. Bending Stress Check]
5.Shear Stf = Add » 3.
| 6..Axial and Edit Fatigue C
. | -] 7.Overall Cl
Load Type: Load Group | el e .
W t’*;’.. SLfT'{S, [E Ccopy 1..Job 1
H @ Reports (0) X  Remove
Load: 1..Load Group 1 Copy To Standard...
Clear Results
E Table (expand/extreme) I I.
@ Components Extreme Table (over selections)
PI’eSS OK B, Flow Table (over loads) 5. Cared
B  Criteria Plot
B ContourPlot
I
Extreme Options: Detailed
Custom Check Table - ]
SRy
Exreme Bending Stress [Pa] Allowable Bending Stress [Pa] Ukilization Factor Bending
Press Fill Table I LLame— |
Detoin | 52} hrvews 0.00e+5 308.61e+5 00|
Options: ‘EIelnui\D [ JDS‘ 313 405
Check [4 Bendig Stress Check ] | |oaa | 152 512 52
tioeud Gaotp 1. Load Group 1 2.3 | Meximum
Press OK e ‘&mﬂe = : ‘! Value 297636 3302946 08
= poord ah o L | Bement1D | 2426 3 2%
Table Structure Direction over Parameters v -I,.ead T LS12‘ 1512 512
D Al b Absolute
. | value [ 297 636 330 25e+6 038
Overall Check contains results from all GLM@ {Semert D | el : s
O it ok diomea) Load Ls12 Ls12 Ls12
checks. With the help of one S B
. . . Sl
table/plot it is possible to verify if the ey 2 ==
model passes the checks ( < 1). ¥ %
Overall Utilization Factor = worst Uf e
among all checks. e
Set Defauk T 7. = | 8. Cancel
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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

Press to add view

DOOOOO

= Standards (1)
B 1.APIRP 2A-LRFD (1&t, 1953) select Load B
- Input
E-(7] Checks (8) Load Ty!)e
i O Individual Load 4. 7
{14 2.Limts O Load Set
3. Aial Stress Check
[ 5.5hear§ ¥ Add : —
[ 6.Adalan # Edit b
@[ 7.0veral { _y poro
| @ s.bema] ) Reneme bs
@ &2 Post i G Copy
- f. Optimizations (0) | = Remove
[:] Reports (0)
Copy To Standard...
Clear Results
BB Teble (expand/extreme)
@ Coemponents Extreme Table (over selections)
B, Flow Table (over loads) 5. Cancel
I. Criteria Plot
[@ ContourPlct
Criteria Plot - X
o [ Jme | |
Descrptin | J[w]
Check [4_Bending Stress Check | s B R ® A
Load Group |1..Load(3m.pl 21 + 2 Shapes LAl 4
Parameter Llizahon Factor Bending v v X
n o
LG Parameter Absolute v
Point Of Interest | Total v| Type |AbsMax v
View 1.0daVew  SI[¥](# enens
Labels None [[#] s #]
Set Default Ttle @ | ok Cancel
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Plot. Create View

Title: Isometric

Orient model in Femap as shown
on the picture

Press Get

OlOIOIO

Press OK

20

Add View

ID 2| e | [sometic ]

|

Deeception |

Location

Center X Center Y Centerz 3798
Rotation X Rotation Y Rotation Z [148.734 | |

[] AutoScale To Selection

[ v

3.

| [_Get

pe—

Show

Import all settings Preview

. X

Settings
[~] Filled Edges
[ Shading
Show Thickness / Cross Section
[] Show Offset
Model Style Draw Model v
Font MS Sans Serif N
Size 18pt v
Element Color Property v
Style Level Colors v
[4] Draw Post Title Bottom Left v
Legend Location Center Right v
Legend Digits 0 =
[] Show Deformation

1

10

Advanced... Get Show
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Display Plot

®

Press LU to display plot

®

Press OK

21

Criteria Plot - X
ID 1 Title [
Description | R
09“0“5 Selection
Check |4‘.Bend|ng Stress Check ALL kS| | B G R qﬁ
Load Group ‘ 1..Load Group 1 ] i | +2 Shapes -

Parameter Utilization Factor Bending X
Al JOIRFC)
LG Parameter Absolute s
Point Of Interest Total ~v| Type |AbsMax
View 2. Isometric v| (4| [# Elements 2077
Labels | None \ & Limits None &
Set Defaul Ttle 1.[E] Cancel
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Add ISO 19902 standard

= Standards (1)
Execute Standards => Add => ISO 19902 - & B = I
15t Dec 2007 53 Post-Processing | Add s S »
(1, Dec ). Q. Optimizations (0)| & Edit AISC ,
: @ Reports (0) =) Rename API »
g C
Press OK B Copy B ASME Vil 2010)
X  Remove B DIN 15012 (1984)
Convert to Custom B ow 4
Cléar resiilts DVS 1602 and 1612
H EN13001 (2018)
Eurocode3 »
B FEM.1.001 (3rd, 1998)
B FKM (5th, 2003)
l. 1S0 19902 (1st, 2007) |
Norsok N0OO4 (rev.3, 2015]
H Comparison Standard
| & | i
1SO 19902 (1st, 2007) - O X
ID [2 ] me [1s0 19902 1st. 2007) |
Alias [Standard2 |
Oesrpion | [v
Safety Factors Selection
Crtical Blastic Bucking Coefficient (Cx) A ks B DR R A
ISO 19902 procedure is similar to APl 2A RP. In Resistance Factor for Tension (Gamma_Rt) 105 +2 Shapes A s
overall check it is possible to verify if the structure Rosiince Forks For Coftprossion (. ) 118 1
passes all checks : Overall Utilization Factor = worst Feslitins Facker For Banding (Gasna. Fib} 2P
Uf among a” CheCkS <l Resistance Factor For Shear/Torsion (Gamma_Rv)
Resistance Factor For Hydrostatic (Gamma_Rh) Elements
[J Use AISC 360-10 for non+ubular shapes :] & Matenals with Yield = 0 D )

[ include Hydrostatic [ ]®
2 : =
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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 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 NOO4

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

standard

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

58 S ] 2..1S0 19302 (1st, 20e

[+ g3 Post-Processing Add » | ABS »
§. Optimizations (0) & Edit AlSC .
[} Reports (0) i g .
Copy ASME VIl (2010)
%] [Remoue B DiN15018(1984)
Convert to Custom DNV »
Clear results DVS 1608 and 1612

B EnN13001(2018)
Eurocode3

F.E.M. 1.001 (3rd, 1998)
B FKM (5th, 2003)

150 19902 (1st, 200 |
1. | Norsok N0O4 (rev.3, 2013)

Comparison Standard

-

Custom
Nosok NOO4 (rev.3, Feb 2013) - O X
D 3 | Title [Norsok N0O4 (Rev.3, 2013)
Alias | Standard3
Description | | v
Safety Factors Selection _ _
Crtical Elastic Buckiing Coefficient (Ce) AL ks B E R | R
Resistance Factor for Tension (Gamma_Rt) 1.15 +2 Shapes Al #
Resistance Factor For Shear (Gamma_Rv) v %
(® Calculate Material Factor (section 6.3.7) p p
(O Set Material Factorto 1.15
Bements
[ Use AISC 360-10 for non-tubular shapes & Materials with Yield = 0 P ][
73 2 Concel
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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

check’ in each standard.

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

@ p———TT 1l
_ willd A » | @ Wizard - Empty

[ Rename Multiple Wizard - Model Setup
Wizard - Results

— Remove Multiple

Check '1..Dimensions’

Check ‘2.Limits'

Check '3.Axial Stress Check'

Check '4..Bending Stress Check’
Check '5.Shear Stress Check'
Check '6..Axial and Bending Check’
Check 7..0verall Check'

Check '8.Joint Check API LRFD*

%2 Renumber

Wizard - Full [ = Standard '2.150 19902 (1st, 2007)’

Generate Multiple Designer - Empty

Designer - Model Setup
Designer - Results

Designer - Full

Presentation

I

EPEFR PEEE

Check *1..Dimensions’

Check "2.Limits'

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 N0O4 (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.

Execute Reports _ Add _ Designer _ Home Insert Results Post Processing Import
2 B 2 HO L = §
Results. H % =B =N Ay :
Expand/ Components Flow Summarized Forces Summarized Criteria Contour Histogram Expand Beam Member Check Check
Results _ Check Tables/Check PIOtS _ Extreme Extreme Table  (over Selections) Forces (over Loads) Graph Diagram Tables Plots
all checks except the ‘8.Overall
Add Check Tables - [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.

B«
E] Table of

P& Preface

= g [V] Results
B EHMV 1.5ta
&) In

O] Generate 1.
[¢ et |
=l Rename F2
X  Remove Del
Apply to Selected »

# *¢[] Load Sets
= ¥2¥[V] Load Groups

27

First Page Editor - O X
2 2.
Engineer details Customer details
Engineer [Suppoct E Contact Person [c:.ls!omer I E
Company ISDC Verifier E Company [company I ﬁ
Emai [support @sdeverfier.com | Ema [customer@company.com |
Phone |+31 15 30-10-310 | Phone |+31 15 555-55-55 |
Address |Zivest 25[..] | w] Address |Zivest 25..] | v
Web Site Isdcveriﬁer.oom ] Web Site [companycom I
“ | SDCV |x ~
x| Compan x|
VERIFIER ’x‘ p v ‘x
[ Putlogo on report plots e
Project Details .
Nomber [ ] Verion | gy Ofeme
Name [New Project ] =
3. |® From View |2 Jsometrc v
Gusom ot ¢ o 11 coms
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Report exported to Microsoft Word

Press |8/ to generate complete report.

First page

NS
NN
S
NANN/

Prepared by: Prepared for.

SDC Verifier

4311530-10-310

company

43115 555.55-55

sdeverifier.com company,com

Zijvest 25

2011 VB Haariem
The Netheriands

Zipvest 25
2011 VB Haariem
The Netheriands

Engineer: Support
Customer: customer
Project Number

Version. 1

Date: 11272020

28

=

Save  Save

Project Report Report As

APl 2A RP

s

Save

D]

GenerateJExport to

Word

ISO 19902

Overall Check

Norsok NOO4

Export
to PDF

B | %

Report

Press @ to export to Word.

Settings !

Nvarall Chark

erai Check
Cincutar Tube'
[Absolute  Overall
[Axial and  Utilization
] et
@l Custom Chack . 000000
aaa i
| 7 Circular Tube' p—gC— frons e
e . i [
Absolut=  Overall
1 Uiization i el
Ghack [51] ZuOverat Check g Um Factor 185 e1as
Selaction Shape % Circular Tube' s [T
= s [l i o
al Absolute Absolute Shear Absolute Axial Overall Uilization| 7 o Tt
Bending I and Bending U Factor K s = i a3
= T 6305 6335
008 om .00 008 oo e LE]
aazi 250 788 4044 4652 5 = o
s Ls [ s s L e i
126 ) g 181 161 .
2661 8350 1405 6385 8365 g 5‘3:: B‘!Z?
L5 L5 s s i3 # e e
128 100 108 181 181 =
261 180 3405 5385 E
s L5 s s [
| ot profiles previously created in 2 job,
. $1. Shape ‘2, Circular Tube', v1, Total]
Guerall Utlization Factor
Liew
© Overal Usiizaiion Facior
i View 1 for
Toml Company
Abssiute Quesall Utlization Factor &
e i
ad for
Company
any
Prepared for
Company

company
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