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Content SDC Iz

VERIFIER

SDC Verifier is a powerful extension to Simcenter 3D with an advanced calculation core for checking structures according to different
standards and report generation.

The goal of SDC Verifier is to automate all possible routine work and speed up a verification of the engineering projects significantly.

In this tutorial, Joint Check is reviewed in details.
* General Info;

» Connection Types;

» Connection design;

» Joint Checks according to standards;

* Create Plots and Tables;

» Criteria Plot comparison of Joint Checks;

« The functionality of SDC Verifier Report Designer can be checked via the link to a separate tutorial (Slide 37).
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Open the Starter Model SDC Iz

VERIFIER

Home Settings Recognitions Tools Standards Help
_‘. Launch SDC Verifier for Simcenter 3D - -
New Open v
. . Project Misc
In File section, press Open
Open x
M | <« user » Desktop > Modelto import Joint check Simcenter 30 » Joint Check Simeenter 3D v Search Joint Check Simcenter ... @
Select a project joint_check_tutorial.simv Organize = New folder = o @
_, office - MName - Date modified Type Size
_e _i software &) Joint_check_tutarial.simy 08/08/2024 11:14 SDC Verifier Project 102 KB

Press Open — standards
| tutorials
@ OneDrive - Persor

O This PC
_J 3D Objects
[ Desktop
Documents
; Downloads
Ji Music
[&=] Pictures
B videos
L Windows (C) |

11:14:41 Fleating Licen

File narne: | Joint_check tutorial.simv ~| | SDC Verifier Project (~simv:".sir |
| Open | | Cancel |
Simcenter 30
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Predefined Project SDC M

VERIFIER

This tutorial uses project with predefined boundary conditions. The model contains only circular tube beams.

I @ Views (1)
4 FH Model
" Components (0)
I & Materials (2)
I T Properties (16)
I ¢2* FEM Loads (&)
I /2 Constraints (1)
I B& Recognition
4 [H Jobs (1)
ol 1. 10b 1
4 & Individual Loads (6)
‘& 1.Gravity -9.81
‘& 2.MNodal Force Down
‘& 3.Nodal Force Right
‘& 4. MNodal Force Left
‘& 5.Modal Force Middle -¥Z
‘& 6.MNodal Farce Middle ¥Z
*% Predefined Load Cases ()
# ++ Load Sets (1)
"** 1.4l loads combination
I 4 Load Groups (2)
FG Fatigue Groups (0}
HH Tables (0)
A Plots (0)
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Analyze Job SDC Iz

VERIFIER

Go to Home section on the Ribbon

™ ’ [} Results Manager | ‘g Goveming Loads E] SDC AP Console
./ © ST, Peak Finder =4 <= Run Script
Update Model View Analyze v Report Layout 1@': bod Optimization 43 Run Predefined Script
Press on the toolbar to analyze Job i Result Post-Processing Automation
I @ Views (1) A General
e 1 | e |
#' Components (0) D 1 Title {Job 1
I &, Materials (2) .
'
t T Properties (16) Description | | |
I &> FEM Loads (6) o
I £\ Constraints (1) Analysis Optians
I B8 Recognition Analysis Linear Static © Analysis Options Define.. |
4 & Jobs (1)
« B[R cvedModeljoint ~ Select Loads to be Analyzed (6/6) |
4 ‘& Individual Loads (6)
L .
g ;.ﬁra:tr":-g.m o Request Results
..Modal Force Down i . -
& 3.Nodal Force Right Displacement L1 strin o
& 4.Modal Force Left Stress [] Strain Energy Read Results
& 5.Nodal Force Middle -YZ Applied Force Force Balance Selection
& 6.Nodal Force Middle Y7 ¥ i _
"% Predefined Load Cases (0) Reaction Force O Constraint Equation Solid Stress/Strain: | Corner Results v
4+ Load Sets (1) . fo Force
+$ 1.All loads combination A e Plate Stress/Strain: | Corner Results v
I 4 Load Groups (2)
FG Fatigue Groups (0) Hot Spot Stress
BE Tables (0) [] Use Weld Stresses outside Locations [] Use Average Corner Data
' Plats (0)
I» x Tools
Standards (0) Apply
I g Post-Processing
[£] Optimizations (0)
[ Rannrte (M R
R o T —— T PO T oI C I IO R ST IO T T D WO ST TC R STr e ST T D PO T e e SR EO ToT T T W o Tperea ~
11:32:28 Job 1 analysis started
11:32:28 Analysis opticns:
. . . Simple analysis loads: 6
Job 1 analysis started and finished. Inerti rlef anaysi loads:
Mot included loads: 0
Skipped loads: 1
11:32:48 Job 1 analysis finished et
Modes: 1929 Elements: 2082 C\Users\userDesktop\Maodel to import Joint check Simcenter 30hsavedModel_joint_s.sim MmKS (Millimeter/Kg/Second) Simcenter 3D
p p j
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General Info about Joint Check

Joint Check is an offshore check that verifies strength of tubular
structure under tension or compression members according to the
standards.

Connection
Joint is a node where two or more incline elements are connected.

brace
Connection is a set of elements of the same plane around a joint node.

brace
Chord is a set of non-welded elements that form straight line.

Brace is a welded to a chord element.

Joint check is based on the connections. Joi:t Chord

Each connection is a set of elements near joint node.
Connections consists of Chord and braces. Brace
contains only 1 element with ID defined in brackets
(#). Connection can contain braces from both sides of
the chord.

The information is displayed in the second brackets:
U- upper braces; L- lower braces.

6 https://sdcverifier.com
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Connection Types SDC Iz

VERIFIER

2D Connection. Set of elements of one plane 3D Connection. It will be split on 2D Connections

Connection can include only circular tube shape
elements. Otherwise, connection will not be
recognized. Example of unrecognized connection:

7 https://sdcverifier.com
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Add Joint Check API LRDF (1st, 1993)

Execute right click on Standards and
select Add => Custom

Title: Joint Check;
Press OK

In 1..Joint Check, execute right click on
Checks (0) => Add => Joint Check API
LRFD (1st, 1993)

000

ABS »

I @ Views (1) AISC v

I B Model AP v
I E Recognition AlJ (2005 Edition, 2017)

4 [ Jobs (1) AS v

4 [ 1.Job 1 ASME .

I & Individual Loads (6)

BV NR615 Plate Buckling (2023)
*% Predefined Load Cases ()

DIN 15018 (1984)

DNUDDLDOODODHDOEO

b ++ Load Sets (1) .y ,
i
bt Load Graups (2) DVS 1608 and 1612
FG Fatigue Groups (0)
EN 13001 v
B Tables (0) Eurocode3 \
A Plats (0) Hrececs

I % Tools m 1 ] 1001 3rd, 1998)
k
'S |Standards (0 Rename -

I Post-Pmcessin _

@ Optimizations =  Remove Multiple ok NODA {rev.3, 2013)
[l Reports (0) Renumber P230 (Part 1, 2015)
Clear Results parison Standard
Deflection
=R | -
8 B | Load from Library

Edit Custom Standard

Alias 'Standard1

I 1 | Title |Joint Checd n

Joint Check API LRFD is a part of

| the standard

| API RP 2A-LRFD (1st, Jul 1993). This

Description |

is the reason why the first step was

to create Custom Standard.

Settings Recognitions Tools

Standards

Help

4 B 1.Joint Check Rename Multiple

I &5 Input _
m = Remove Multiple

| Post-Processing
[Z] optimizations (0) Renumber

Reports (0)
[ Repo Predefined

Change Selection

Move

&

Clear Results

Copy To Standard...

™ > - [ Results Manager = ‘g Governing Loads L’:] SDC APl Console
w/ ® & =T, Peak Finder = = Run Script
Update Mode! ~ View  Analyze v Report Layout @ Freebody Opfimization s 2, 1\ Predefined Script
Main Result Post-Processing Automation
I @ Views (1)
I B Model
| ﬂ Recognition
“ @; %h: {an 1 Custom Check
ol
I & Individual Loads (6) Custom Check (no load)
‘% Predefined Load Cases (0) .
b 4+ Load Sets (1) Plate Buckling
I 4! Load Groups (2) Plate Buckling (no load)
FG Fatigue Groups (0)
B Tables (0) Weld Check
' Plots (0) Weld Check (no load)
I % Tools
4 [ standards (1) |+ Add * Stiffener Buckling

Stiffener Buckling (no load)
Rainflow Summation
Property Check

Deflection Check
Connection Check

Connection Check (no load)

Joint Check API LRFD (1st, 1993) nj

Joint Check AP WSD (21st, 2000)
Joint Check 1SO (1st, 2007)
Joint Check Morsok (Rev.3, 2013)

D O0On E E R HFE OO R R

|-Connection Check (EN 1993-1-8, Ch 6) beta httDS'//SdCVGFiﬁer com
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Joint Check Settings SDC M

VERIFIE

Joint Check Settings are common for all available &2 Joint Check
—0 Press Find Connections types of joint checks: API, ISO and Norsok. 4
General
D [ | Title |Joint Check 1 |
Blias |Check 1 |

Joint nodes to be checked. Part of the model » :
Description | ck according to API RP 24 LRFD (1st, 1993)]| + |

can be checked by selecting the required joints. e
Joint Modes to be Checked
Selection [All Entties |

Maximum distance between joint nodes of one connection. (| Recogniion Settings
Include connections that are formed by multiple joints. The Masmum Distance between Joint Nodes of one Connection

on the Chard:
recommended distance is D/4. It is possible to set custom distance. \ @® Use D/4 (D - Chord Diameter)

() Custom Distance 0.1

Angle between braces treated as in one plane. Braces that are
located in different planes of one connection with an angle A to each
other will be treat as in-plane connection. A e et Braces Tt asi
One Plane. A = [0to 90]
Chord maximum curvature angle defines the maximum =% 1
. N A
allowable straightness of the chord. Default angle is 3 degrees.
Forces tolerancee is maximum allowable difference between axial tension and T Ctun Masmrn Gorvation Ao Do 181 ER
compression forces that are perpendicular to the chord from one side of the~_ | 1pe Recogiton setings
connection. If forces are balanced, all braces are considered to be K joints. | Forces Tolerance, * 1 EH
/lj Calculate Al Braces as TY
Calculate all braces as TY. / 1

Ignore all loading conditions and set all brace types to TY if turned on.
9 https://sdcverifier.com
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Check Connections Design

SDC

VERIFIER

Select 127..Connection 127;

Press

Press Preview Connection

Press @ to remove all conditions in
Chord and Braces selections

000

All connections in the list are recommended
to be checked as all elements of each
connection are of the same diameters and
thicknesses. Depending on the welding
process, it is possible to modify connection
and set chord and braces manually.

Two separate connections will be
created automatically for cross type

of joint with equal dimensions. With
chord parallel and perpendicular.

10

Joint Check - O X
|
General Navigation
ID 1 Title | Joint Check 1 Connection ID Mavigate
Mlias Check1
D Check Connections Design _ b4 gle Thickness Diameter T >t ls Overapped  Resistance coef.

Description | ck according to API RP 2A LRFD (1st, 1993) | %

Joint Nodes to be Checked

Selection Al Entities s

Recognition Settings

Maximum Distance between Joint Nodes of one Connection
on the Chord:

Use D/4 (D - Chord Diameter)

It is recommended to check design of following
connections to avoid inappropriate results

Connections
7..Connection 7
9..Connection 9
55. Connection 55

\

ORI

A list of connections that
are recommended to be
checked.

Custom Distance 0.1 91. Connection 91
93. Connection 93
99. Connection 59
101. Connection 101
127 Connection 127
gllgel'?:; Edit Connection

General

D [127 | Ttle  [Connection 127

Chord Bements

| (3] (&) (] (=]

5

+4Eements- : ~[#F
v [x
i

Chord M
Joint Tyj
Foces | Bonens B C—
Cal Brace or Chord Angle Thickness Diameter Minimum Fy ICEJvedapped ?::ﬁance | |
|
Bracs (#2500) (U) 39.289366 |10 300 No -
Brace (#2521) (L) 90 10 300 Yes 035
Brace (#2515) (L) 39235366 |10 300 No
Brace (#2522) (L) 50 10 300 Yes 09

[ Use chord custom parameters {empty fields are used as original)

Diameter

Calculate | | Set Braces Overlapping ‘ | Preview Connection ‘

Thickness
Fy ullonnal Thickness

Get original parameters

Cancel

https://sdcverifier.com
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Add Chord Elements

SDC W

VERIFIER

To add entities with Simcenter 3D,
press||ii| and select Elements

In Simcenter 3D, select elements 2515 and 2500;

Press OK

&]] Discovery Center § (Simulation) savedModel_joint_s.sim [
{} Select elemen ?

v Objects

o/ Select Objects (1)

8
Select All
Invert Selection

v Other Selection Methods

Select by Name D
I

Select Chain &

i
Up One Level H—r R
;

v Filters

Type Filter

Layer Filter
Color Filter [I:-

Attribute Filter
Reset Filter

[Element : (2500))

11

Edit Connecticn

General

D Title

|Connec:tion 127

Chord Elements Braces
1 pul = [ [0 ) [
f Select Members oy giernent(s) 3 ~ | #
i Select Buckling Plates by Element(s)
AL Select Welds by Element(s) M .
8 Elements by Text
- Co— cavers Co—
Brace or Chord Angle Thickness Diameter Minimum Fy IsterIapped g::i;:stance
Chord (#2524, 2523) 300
Brace (#2500) () 39.289366 10 300 Mo
Brace (#2521) (L) 50 10 300 Yfes 059
Brace (#2515) (L) 39.289366 10 300 Mo
Brace (#2522) (L) 50 10 300 Yes 059
[] Use chord custom parameters {empty fields are used as original)
Diameter Thickness
Fy Mominal Thickness
| (Get orginal parameters |
Caleulate | et Beces Ouedsppin | Preview Connection . ok || Cancel |

https://sdcverifier.com
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Add Braces Elements SDC Iz

VERIFIER

To add entities with Simcenter 3D,
press j and select Elements Edit Connection B x

General

ID [127 | Tte [Comnection 127 n: _TH

In Simcenter 3D, select elements 2521, 2522, 2523, 2524 SriEeen B
il ]|
+ 2 Elements(2515, 2500) IE‘
Press OK

Elements

Select Members by Element(s) 3
Select Buckling Plates by Element(s)
Select Welds by Element(s)

Elernents by Text

B =0 > |E

8] Discovery Center § (Simulation) savedModel_joint_s.sim [

& Select element(s) ? X Blements Elements I:I

v Object

s Brace or Chord Angle Thickness Diameter Mimimum Fy ls Resistance

./ Select Objects (3) e Overlapped  coef.

Select All Chord (#25 300

Invert Selection Brace w . 10 300 Mo

Brace (H#2521) (U) 90 10 300 Yes 059

¥ Other Selection Methods Brace (#2515 (L) 19 789365 10 00 Ma

Seect by Nome [:] Brace (£2522) (L) 90 10 300 Yes 09

Select Chain (o

Up One Level \j,y“
= Filters [] Use chord custom parameters (empty fields are used as original)

Type Filter Diameter Thickness

Layer Filt £

P & Fy MNominal Thickness

Color Filter |:I:-

Attribute Filter Get original parameters
Reset Filter Calculate | | Set Braces Overlapping | | Preview Connection | OK | | Car |

-~
12

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Connections Design SDC Iz

VERIFIER

Edit Connection - *
SDC Verifier >
Press Calculate General
ID Ttle  |Connection 127

o Parameters were calculated

T
2

Bements Bemerts ICI Check Connections Design — 4

Chord Elements

Braces
Press OK IS EE O S E

+ 2 Elemenrts(2515, 2500) + 4 Elements

«
Press OK

Ne] <1 [3
o] ] [&

Press Close

It is recommended to check design of following

Brace or Chord Angle Thickness Diameter Minimum Fy Ist erlapped E::f'#a”‘:e I:IIIIIIIBI-:ﬁDIlS to avoid inappropriate resulis
Connections
. 7. Connection 7
Brace (#2500 (U) 39.285366 10 300 No 9. Connection 9
Brace (H2521) {U) 50 10 300 Yfes 0.5 55..Connection 55
Brace (H2515) (L) 39.289366 10 300 Mo 91.Connection 91
Brace (H2522) (L) 50 10 300 Yes 0.9 93. Connection 93

99..Connection 59
101. Connection 101

Connection 127

[] Use chord custom parameters {smpty fields are used as original)

Diameter Thickness
Fy Mominal Thickness
| Get orginal parameters |
| Calculate | | Set Braces Overdapping | ‘ Preview Connection | ‘ u

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Connections Design \, : R i E/

In case when : D1 = D2, D1 < D3. For such case,

When Chord is formed by elements D1 = D2 = D3 = D4; D3 is recognized as chord as it has
with different properties around the T1=T2=T3=T4; bigger diameter. Naturally, pipe
joint node and D1<>D2, D = min(D1, When all diameters of connection are equal, of  bigger diameter cannot be
bz); T = min(l1, T2) are Thicknesses are compared. Element with welded to smaller. Such connections
considered for calculations. thickness = T4 is recognized as chord. are recommended to be checked.

D1 = D2 = D3 = D4;

T1=T2=T3;T4>TH1;

When all diameters of the connection are equal, thicknesses
are compared. Element with thickness = T4 is recognized as a

chord.

In both cases, such types of connections are recommended to be

checked.

https://sdcverifier.com
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Joint Check API LRFD Overview SDCv

VERIFIE

Navigation. Fill Connection ID and Press
Navigate to find a connection in the table
AN

Connection info. Chord, Braces, and their properties

Joint Check - O X
A
General MNavigation
D |‘I | Title |.Joint Check 1 | Connection 1D | | Navigate
Alias Check1 —
_ :ck - API RP 24 LRFD (1 1993)” : 1D Title Brace or Chord Angle Thickness Diameter T =t ls Overapped = Resistance coef. ™ IE‘
iption acconding to st, W N . .
| = (1 Connection 1
| Joint Nodes to be Checked i Cherd (#122, 1101) 1hl 228 Add’ Edlt’ PreVIew and
- i Bra (1] 50 a8 150 e M
Selection [Al Enies | —t — ce (#368) () s o Remove selected
Recognition Settings i Chord (#122. 1101) il 228 Con nections
Maximum Distance between Joint Nodes of one Connection i Brace (#1046) () 50 g 160 Yes No
on the Chord: - Brace (#1053) (L) 50 8 160 Yes Mo
® Use D/4 (D - Chord Diameter) = (3 Connection 3
(O Custom Distance 0.1 . Chord (#15. 30) 30 450
Brace (#912) (U) 30 20 252 Yes No
=4 Connection 4
f Chord (#15, 30) B 480 Upper braces
Brace (#913) (U) 50 20 252 Yes No
2 = |5 Connection 5 h
Selection and | o 122, 1120 T
P . — Angle between Braces Treated as in 15 Brace (#372) (U) 90 8 150 Yes No
recognition settings One Plane. A= [Dto 90] o s Connection §
Brace 1, g o2 : Chord, (5142, 1121) 1 228
A : Brace {#1038) (U) 30 8 160 Yes | No
] Brace §1045) (L) 90 8 160 Yes  No
| @ |7 Connection 7 \ Ch rd
L) Chord o |8 Connection 8 \
H |9 Connection 9 \
Chord Maximum Curvature Angle [0to 15] = |10 Connection 10 \
|11 Connection 11
Joint Type Recognition Settings I 12 Connection 12
frEm T reEe o 1 H e 13 Connection 13
[ Calculate Al Braces as TY ® 14 Connection 14 \ . E
o o lac PSS - "
[ Find Comections | || [ | Clear Results | | Set Resistance Cosfiicents | | | Overall Table | | Set Brace Load Transfer | ok || cancel |
1 ' Lower braces

#142,1121 - IDs of related elements in the model.
(U) - Upper (0°-180°) braces (L) - Lower (180°-360°) braces

15 https://sdcverifier.com
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Joint Check API LRFD Display of Connections

1“4

Select all connections in the list (Ctrl + A)

Press| | to display all connections with labels of IDs

Joint Check - O *
s =
General MNavigation
D |‘I | Title |‘J°i""t Check 1 | Connection D | | Mavigate
Alias [Check1 |

D Title Brace or Chord Angle

Connection 1

Thickness Diameter Tt ls Overapped  Resistance coef. ™

Description [ ck according to API RP 2 LRFD (1st, 1993)]| v |

Joint Nodes to be Checked

Selection |NI Entities |

[x] ] (] 1 [+]

Connection 2
Recognition Settings
Maximum Distance between Joint Nodes of one Connection
on the Chord:
(® Use D/4 (D - Chord Diameter) = |3 Connection 3

(O Custom Distance

Connection 5 _ : % W 48 % } 170
181
Angle between Braces Treated as in drace 90 8 ) Yes “ 468
One Plane. A = [0to 90] = |6 Connection & %é %
Brace 2 - .

Br)wlk

Chord Maximum Curvature Angle [0to 15]

Joint Type Recognition Settings
Forces Tolerance, % 1 EI

[] Calculate Al Braces as TY

16 https://sdcverifier.com
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Set Overlapped Braces and Resistance Coef. SDC M

VERIFIER

) The resistance coefficient depends on the strength of welds and is used in calculations of
Sel.ec.t Connection 51 and press overlapping (Section E.3.2 APl 2A RP LRFD). Table J 2.5 is taken from the Load and
edit it resistance factor design specification for structural steel buildings on December 27, 1999
(AISC). The default value is 0.9. It can be applied to overlapped braces.

Press Set Braces Overlapping

Joint Check — O X
TABLE J2.5 4
Design Strength of Welds T : Navigation
s ID [1 | Title [Joint Check 1 | connection ID || Navigate
Types of Weld and Resistance | Strength Filler Metal Hias |Check1 |
Stress [a] Material | Factor¢ | FayorF, Requirements [b, c] » : D Title Edit Connection - ~ lE‘
Complete-Joint-P — Weld D 1 [ck acoording to API RP 2ALRFD (1st, 1883)| v | |57, Connection 31
- General
Tension normal to Base 0.90 F, | Matching filler metal shall be Joirt Nodes to be Checked B |32 Connection 32 o [ | Te [Comectonst
effective area usec:;:;:: ct:evr; requirements Selection [l Etties | B |33 Connection 33
i . |34 Connection 34 Chord Blements : Braces
Compressonnomal | Base | 080 |, | Fler meta wina svengh Recogrion Stigs 5% |Comein® B0 & [
effective area equal to or less .
- matching filler metal is per- Maximum Distance between Joint Nodes of one Connection B |36 Connection 36 + 12 Elements ~ | F +3 Elements(2543, 2427, 2564) ~ |
T.ens'on CIT compres- mitted to be used. on the Chord: ® |37 Connection 37 IE‘
zf”" parallel to axis ® Use D/4 (D - Chord Diameter) B |38 Connection 38 = o
Shear on effective Base 090 | 0.60F O Custom Distance 01 i3 Cormocten 33
aoa Weld 0.80 0 éOF Y |40 Connection 40
- -O0F exx
Partial-Joint-P R Weld |41 Connection 41 Blements Elements
L R Connection 42 :
cong"?m no: Base 0.90 Fr ﬁ::::;em[l ;“h ?esstsrm [ |43 Connection 43 Brace or Chord Angle Thickness Diameter Mirimum Fy gveﬂapped E:;_stance
mal fective area e ual to or -
. is permi [+ |44 Connection 44
Tension it ggttc: Et?sl:jm Shilis B |45 Connection 45 Brace (#2543) (U) S eszzsts | |10 200 No
:::::!?:]m axis Angle between Braces Treated as in ,15—| ® (46 Connection 46 :
One Plane. A = [0to 50] - Brace (#2427) (L) 90 10 200 Yes 05
Shear parallel to Base ] i B |4 Connection £7 Brace (1#2564) (U 45727515 |10 200 N
e afweld Weld 075 | 0.60Fexx pace 1 p o w48 Connection 48 =0 : ’
Tension normal to Base 0.90 £ A M |49 Connedfon et
effective area Weld 0.80 0.60F e |50 Connection 50
Connection 5
Fillet Welds T chone I[] 5 _r|r|_r| 5 [[] Use chord custom parameters (empty fields are used as original) -
. orn lon
Shear on effective Base U] [f Filler metal with a strength - Diamet R
area Weld 075  [0.60Fex(g)| level equal to or less than _ M |53 Connection 53 e chEss
Tension or compres- Base 0.90 F :::l:::zg ﬂsm metal is permit- Chord Maximum Curvature Angle [0to 15] |54 Connection 54 By Nominal Thickness
< o s y used. H |55 Connection 55
sion parallel to axis Jaint Type Recoanition Setfings . Get original parameters
of weld [e] P & 9 |56 Connection 56
Forces Tolerance, % 1 = i
Plug or Slot Welds lZI E : Eonnzfon ":; Calculate | | Set Braces Overapping ‘ ‘ Preview Connection ‘
Shear parallel to Base n n Filler metal with a strength [ Calculate All Braces as TY Y _onnecon 2~ i i i i i i i v IEI
faying surfaces (on Weld 0.75 0.60Fgx | level equal to or less than
effective area) r{;lmmgﬂlermetalispennit- [ Find Connections |@|ueaﬁe-.us|| Set Resistance Cocfficients | | Overall Table | | Set Brace Load Transfer | [ ok || cancel |
ted to be used.

17 https://sdcverifier.com
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Set Overlapped Braces and Resistance Coef. (Continuation) SDC M

VERIFIER

Set Braces Overlapping — O >
P S O l d Y l B Overlapped brace conditions: Brace # Thickness Diameter Erace Angle ls Overlapped  Resistance coef.
ress Set Overlapped (Yes) to relevant Braces T Winmom tickness.
2. Minimum diameter (ifthicknesses are equal); #2 (ElemID = 2477) (U) |10 200 50 Yes 09

3. Maximum brace angle (if diameters are equal);
4. Random brace is taken in calculations if any
condition is satisfied;

#3 (ElemlD = 2564) (U) (10 200 45727515301... | No

Press Close

Resistance coef. |D.9 | | Apply |

/%)

Press OK

n| Set Overlapped (Yes) | | Set Overlapped (No) |
= |

Edit Connection - *
General
D [31 ] e  [Connection 51
ol e (3] [2) ) ) ] ) ][] ) )

K . . K =12 Elements =3 Elements(2543, 2427, 2564)
Alternatively, coefficients to multiple connections can be set by
pressing Set Resistance Coefficients button in Joint Check window.

Semeric Benerts
Brace or Chord Angle Thickness Diameter Minimum Fy g\redauped ?::fstance
Chord (663, 53. 252
' Find Connections | " | ClearResuts || Set Resistance Coefficients | | Overall Table | Set Brace Load Transfer ) e e
Brace (#2564) (L) 45.727515 10 200 No

[ Use chord custom parameters (empty fields are used as original)

Diameter Thickness

Fy Nominal Thickness

e
wmuwmwmmwmmm'El}Imllﬂl

https://sdcverifier.com
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Brace Load Transfer Functionality SDC M

VERIFIER

Load transfer has an influence on a chord

Effective length is calculated for each brace separately. It is the
_a Press OK stability. Axial branch capacity is calculated

minimum distance from the end of the can till the point of
intersection of chord and brace multiplied on 2. L1, L2 <=1.25D.
If L1 and L2 exceed 1.25D distance, can will not be recognized.
Tc > T nominal.

L=2*L1 =0.6293 - effective length for the left brace

using Can and Nominal chord element
parameters (Section E.3.4 APl 2A RP LRFD)

E.8.4 Load Transfer Across Chords, Cross joints = L
. - N .\ L — * — * — 1 1
launch leg joints, and other joints in which load is 1 L=2*L3=2*L4 =1 - effective length for the middle brace
transferred across the chord should be designed to o . 9
resist general collapse. However, for such joints rein- > L = 2 L2 = 0.6293 = effectlve length for the r]ght brace T
foreed only by a joint can having increased thickness T, g ) )
and length L (for cases where joint cans are centered on N n0m1nal = 0.01 y TC = 0.02,
the brace of interest L is defined as shown in Figure
E.3-6a) and having brace chord diameter ratio less than
0.9, the allowable axial branch load shall be taken as: Jaint Check *
P =P+ L [P@)-P(1)] forL<25D (ES3.4-la) ] 4
e - General Navigation
26D ’ ) i} [ | Title [Joint Check 1 | Con:edm D :|
= a llas
P P(z) f&l‘ L>2'5D {E'S'd-lb) 8_ " |ChEdﬂ | D Title Thickness Diameter T >t ls Overapped  Resistance coef. ™ lE‘
= Description | ck accarding to API RP 24 LRFD (1st, 1983)] + | 2 Conmection 32
where: Joint Nodes to be Checked ES) Connection 33
P(1) = P, from Equation E.3.1-4a using the nominal Seecton B omectn
chord member thickness FIG.E36 Recogrition Settings 3% Connection 36
DEFINITION OF EFFECTIVE CORD LENGTH onnection
P{a) = Pa from Equa.ﬁon E.3.1-4a using thickness Te ‘I‘;‘Il_mrglgn‘gzanw between Joint Nodes of one Connection :; Eonnzion:;
(® Use D/4 (D - Chord Diameter) 39 Connection 3%
. 40 Connection 40
no transfering transfering transfering i — i a1 Comection 41
42 Connection 42
43 Connection 43
44 Connection 44 ' . Y | P L 1 [l M C ]
45 comnectien 45| | LTS POSS]Dle €O Set 1oad transter an
45 Connection 46
friebetwoen Broces reafed a0 [15 | [ ]e o 7| affactive leno uallv_bv_bressino
ne Plane = o 48 Connection 48 AN | SeUiTvG ‘\-II.D\-II rarraas J J 'JI A e e h g | Is
Bl p 4 Comnection 43| @ g fopm oo [ ] g cfor - hiktAn
Te e— \% €L Drace (oudd ur Cr7r DULLoOrl.
51
52
Choed 53 Connection 53
'\ / 54 Connection 54
Chord Maximum Curvature Angle [0ta 15] 55 Connection 55
56 Connection 56
Joint Type Recognition Settings 57 Connection 57
3 & Forces Tolerance. % W‘ 58 Connection 58
[ Calculate Al Braces as TY = Comnedion 59 v
C
R | Find Connections | | || | Clear Resuts | | Set Resistance Coeficients | | Overall Table [ | Set Brace Load Transfer |
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Material Properties SD M

RIFIER

All results are based on material fatigue parameters Tensile Strength and
Yield Stress. Parameters are used to define the allowable static stress of
the material. Allowable = Min(Yield Stress, Tensile Strength * 2 / 3). For
ISO and Norsok joint checks:

Set required properties and press OK Allowable = Min(Yield Stress, Tensile Strength * 0.8).

In Model section, execute right click on
Materials (2) and select Edit Multiple

_G
_G

[ @ Views (1) Settings Recognitions Tools Standards Help
4 B Model : ,
m Results Manager | g Governing Loads SDC APl Console
3 : > B S
Py Components (0) w/ 10/ =) ATy Peak Finder =) 5= Run Script
v I T
: Edit Multiple UEEEliE)  Vem e R 1@ Freshody Optimization 73 11 Predefined Seript
Main Result Post-Pi i A i
- Remaove Multiple 'IM} ;
| I Propert iE MI::I Add Material
I >FEMLoa 8" Colored Plot 4 Components (0) ID [ | Title |AIS! 4340 Steel |
[EAN Conslraln (4] 4 &, Materials (2) Descrinti | |V|
! Cx Coefficients ¥ 1_AIsI 4340 Stecl escription
& 2.4151 4130 Steel
&) FEM Relevant SDC Verifier Relevant
Multiple Materials Properties Editor - m] * L .
) Young Modulus [kPa] Tensile Strength [kPa]
- - - Set properties (empty fields are skipped) 1
Materials \[f::aqg Modulus [sth:r Modulus oo o o Shear [kPa] [h:;;?::;;ty [T:;:]ne Strength ‘[:::l:: Stress Voung Modulus [kPa] l:l —~ Shear Maodulus [kPa] I:I Yield Stress [kPa]
1..AISI 4340 Steel 210000000 1} 032 156 7.85E-06 360000 240000 Shear Modulus [kPa] I:I Poisson Ratio
2.A151 4130 Steel 201000000 0 032 0 7.85E-06 360000 240000 Porsson Ratio |:| e 1
—
Alternatively, it is possible to set values for selected materials in the
Main Window. Select material, fill parameters and press Apply.
20
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Brace Joint Type

SDCM

Joint classification as K, T & Y, or cross (X) should
apply to individual braces according to their load pat-
tern for each load case. To be considered a K-joint, the
punching load in a brace should be essentially balanced
by loads on other braces in the same plane on the same
side of the joint. In T and Y joints the punching load is
reacted as beam shear in the chord. In cross joints the
punching load is carried through the chord to braces on
the opposite side. For braces that carry part of their
load as K-joints, and part as T & Y or cross joints
interpolate based on the portion of each in total. Exam-
ples are shown in Figure E.3-2. See Commentary on
Joint Classifications.

&Qx %%
_LGAP
T & |
T
(b)

$0% K, 50% T8Y
G, [ linterpolate)

’% K

joae

=
%
X
K
CROSS
0 U X (9)

FIG.E.3-2
EXAMPLES OF JOINT CLASSIFICATION

Joint type is based on type of loading. By checking if forces of connection are balanced joint types are
classified on K, TY and X (Cross).

K - tension and compression loads are balanced.

TY - tension or compression load goes as shear force in a chord.

X (Cross) - Connection has to contain braces from the both sides to check on cross joint. If balanced
forces of all braces of one side and balanced forces of all braces of other side are equal, all braces
are classified as X (Cross).

Interpolation - the order of joint type recognition is the following: K -> X (Cross) -> TY. Each brace

can have all 3 types of joint type taken as percentage of axial load of brace to summation of all
braces loads.

Projected - axial force that is perpendicular to the chord.

If Projected = 0 - brace type is set to TY.

If percentage is not mentioned, 100% is taken for the type.

https://sdcverifier.com
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SDC [V

VERIFIE

Gap is the distance between two differently loaded

braces (tension and compression) on a shell of a chord.
Depending on load, it is possible that brace can have
two or more gaps to considerate. Each gap percentage
depends on the percentage of a taken load:

N , projected < 0

FCompressiok
projected
FTeksiok

percektage =
projected > 0

Projected - axial force of the brace, perpendicular to the chord;

FTension - sum of all positive projected axial forces;

FCompression - sum of all negative projected forces;

22 https://sdcverifier.com
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Joint Check Expand Table

00000

In Standards => 1..Joint Check => Checks (1),
execute right click on 1..Joint Check 1 and
select Table (expand/extreme)

Press and select Load Set => 1.. All
loads combination,

Press OK

Filter by Parameter: Overall Utilization Factor
Sort by Parameter: Overall Utilization Factor

Standard

[ Resy

Tools

Report Layout
Main X

Recognitions

Settings

® )

View

Press Fill Table ~

w/

Update Mode! Analyze v

SDC

VERIFIER

I @ Views (1)

I EBH Model

I B3 Recognition
I [ Jobs (1)

I KTooIs

4 [ standards (1)

Press OK

Table build type allows to fill
parameters in Columns and
connections in Rows and vice
versa. Parameters in Rows can
be used for a single connection,
for example.

4 [ 1.Jcint Check
= Input

4[] Checks (1)
=

I &2 Post-Processing .|: gdd '
[Z] Optimizations (0) | #  Edit

[l Reports (0) =l Rename

Copy
Remove

X

Predefined
Copy To Standard...

<&

Move

Display Parameters in

Clear Results

Columnz w
Table (expand/extreme)

23

Rows Flow Table (over loads)

Criteria Plot

o E 5

Joint Check Expand Table - O X
g as S
General
D [1 | THe  [Table | Min Gap -
Connection Id Brace Mumber Angle Thickness [mm] Diameter [mm] Joirt Type Gap E21 2p}
Description | H LY | .
EO—— 37 #37.1 (Bem ID = Y
Load Set 2 m 38 #38.1(Hem ID = ... |30 10.00 300.00 T Yes
19 #1159.7 (Hem ID ... | 84.289366 10.00 300.00 TY Yes 8
Options 120 #120.7 (Elem ID ... |84.289366 10.00 300.00 TY Yes
Show Results |U|.ihza1.ion Factors Only V| 55 #55.2 (Blem ID = .. | 89.953855 10.00 300.00 TY (216%) X (37.... Yes
Display Parameters in |Co|umn5 v| 55 #55.2 (Blem ID = .. | 89.9953899 10.00 300.00 X Yes
—_Fiher by Select Load - m} x
Parameter |Uveva|| Utilization Factor ~ | Load Type =S
Value |1 O Individual Load ‘ Search
Sort by O e ‘ 1.All loads combination
O Load Group
Parameter |Dvem|| Ltilization Factor hd .
| Fatigue Group
Order | Descending i |
Jobs
Connections on Selection 1.Job 1
&
+ 530 Elements ~ |
v | X
— E
< >
Set Defaul e [ FilTable | PotFoces || FPlotGaps || Pt Classfication Cancel

Plot Forces - plot original, transformed axial forces and brace joint types;

Plot Gaps - plot gaps if there is more than one brace in connection;

Plot Classification - plot brace joint types;

https://sdcverifier.com
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Joint Check Expand Flow Table §DC

RIFIER

In Standards => 1..Joint Check => Checks (1),

execute right click on 1..Joint Check 1 and D e .
SeIeCt Flow Table (over loads) ﬁ:ﬂml 1 Title and Flow Table 1 il Load Effective Strength Auial Capacity In-plane Bending Out-of-plane Combined Load PD perpendicular
| | [Be | ID.Brace # (E31) E32) Capacty (E33)  Bending Capacity E.34) Pu
Description | ”vl (E33 pere:gii%u\ar
In Loads Count, press and select All Loads Lo EI D [ o5 on b L o !
Options |"3 Ll ﬁ 057 0.01 0.00 0.00 0.00 (
Show [Load Resut and Min/Max JaiL anLoads 057 0.01 0.00 0.00 0.00 {
[#] Skip Rows without Maximum J"‘ allindnudizilloa g:; gg? g$ gx g$ t
- W AllLoad Sets - - - - -
Press Fill Table - . el ~ . - . - :
o florie) FG Al Fatigue Groups 057 0.00 0.00 0.00 0.00 (
Seitings Recognitions Tools Standar e L ::gzl 3_2‘71 gﬁ gﬁ gﬁ gﬁ :
Sort by Min 0.57 0.00 0.00 0.00 0.00 i
Pr ess OK s ,@ ’ [ Res Parameter None ~| Max 057 0.02 0.00 0.00 0.00 [§
Update Madel ~ View Analyze ¥  Report Layout Frie De=carig . if:lzdzz;ﬁm NI 057 am 0.00 0.00 000 C
i Connections on Selection TY(1216%) X (8... |IL2 0.57 0.00 0.00 0.00 0.00 {
" Views = Ll o I o m m m 5
B N:z:] + 530 Blements Min 057 0.00 0.00 0.00 0.00 i
| ERB(BgﬂiﬁDII Max 057 0.02 0.00 0m om L
I [ Jobs (1) 31 (d=912)
T IL1 0.38 0.00 0.00 0.00
I Tools T Iz 038 0.00 0.00 0.00
“ :“J‘"’dzgl) ) — . G1 0.38 0.01 0.00 0.00
. L gfeuctks (1)
Expand Flow table is used to D, X
N N ! 'ost-Processi
display multiple load results %Ep’tﬁ.ﬂmm"?m £ e
at once for each selected reports @ Fere
. opy 3 3 . 3 .
connection. X Remove Skip rows without maximum refers to the single connection. If load does
Predefined not cause extreme values on any parameter it will not be displayed.
Copy To Standard...
O Move
Clear Results It is possible to display only Load Results, only Min/Max results or both.
Table (expand/extreme)
| Flow Table (over loads)
Criteria Plot
24 . https://sdcverifier.com
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Joint Check Criteria Plot

SDC

In Standards => 1..Joint Check => Checks (1),
execute right click on 1..Joint Check 1 and
select Criteria Plot

Press | i¥|and select Load Set => 1.. All
loads combination;
Press OK

Parameter: Overall Utilization Factor

gt

Press and then Preview

Press OK

y 120

- 1.10

0.90

= 0.80

|
=

'E 0.70
0.50

I 0.30
020,
0.10 '
Y‘ -
0.00

[Unitless]

VERIFI
4 [Standards (1) Joint Check Plot - %
4 [ 1.Joint Check
[ @Input
4[] Checks (1)
! o1 [T |
[ Post—Pmcessing + Add b : L -
El Optimizations (0) | #  Edit Default Title |O\.rerall Utilization Factor (LS1, All Entities, v1) |
Reports (0
B Reports (0 =D Rename Description | |V|
Copy
X Remove Opticns Selection
Predefined o Check |1..Jo|ntCheck1 - IE‘ IE‘
Copy To Standard... Load Set |1..Al| loads combination | + All Entities I:‘ I:‘
A
v Mowe Parameter | Owerall Utilization Factor w I:‘ IE‘
Clear Results
BE  Table (expand/extreme) e | 1.Default View v| E‘
B Flow Table (over loads) Elements 2082
BB Criteria Plot
N B e

|| Cancel |

| 0K

—
Select Load

Load Type

_! Fatigue Group

Jobs

O Individual Loa
® Load Set
O Load Group

1.Job 1

Load Set ﬂ‘ Preview with Current View
Search
| | ﬁ Preview with Current View and Selection
1.All loads combination
ox ][ ona
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Add Joint Check API WSD (21st, 2000) SDCWV

VERIFIER

In 1..Joint Check, execute right click on . , . .
Checks (1) => Add => Joint Check APl WSD Joint Check APl WSD is a part of the Standard API RP WSD (21st, published in 2000).

(21st, 2000)

_0

Settings Recognitions Tools Standards Help
™ > [l Results Manager ‘g Governing Loads E] SDC APl Console
w/ C [& Export Results 1, Peak Finder = 77 Run Script
Update Model View Analyze v Repaort Layout ) Frechody Optimization 4@ Run Predefined Script Go to Embed
Main Result - Post-Processing Automation
I @ Views (1)
I FH Model
I B& Recognition
I B Jobs (1)
I XTouIs
4 [ standards (1)
: 3 : 4 1.Joint Check d Custom Check
Joint Check APl WSD interface is e ustom Chee
. . N = v| | Custom Check [no load)
similar to Joint Check API LRFD. 'm [+ Add > _
I Post-Processing e Mottiol M | Plate Buckling
-~ P = name Multiple
[Z] Optimizations (0) o P [® | Plate Buckling (no load)
[l Reports (0) =  Remove Multiple
N [&] | Weld Check
s Ao @ | Weld Check (no load)
Predefined * [ | Stiffener Buckling
Copy To Standard... [] | stiffener Buckling (no load)
Change Selection Rainflow Summation
¢ Maove @ | Property Check
Clear Results Deflection Check
[£] | Connection Check
|£| Connection Check (no load)
|;| Joint Check API LRFD (1st, 1993)
(2 | Joint Check API WSD (21st, 2000) n:
[=] | Joint Check ISO {1st, 2007)
[=] | Joint Check Marsok (Rev.3, 2013)
|;| |-Connection Check (EM 1993-1-8, Ch 8) beta .
26 https://sdcverifier.com
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Find connections in Joint Check APl WSD 2 SDC Iz

VERIFIE

Joint Check WSD - =] X
v ]
Press Find Connections s Navigaton
ID B | Title [Joint Check APIWSD 2 | Connection ID || Navigate
Alias [Check2 |
Id Title Brace or Chord Angle Thickness Diameter T=t ls Overapping IEI
Description [+ according to API RP 24 WSD (21st, 2000)| + |
— #
Press Close i e Check Connections Design - *
Selection [1929 Nodes |
Recogrition Settings Itis ret:l:_lmmended tu _l:he(:k der_.ign of following
_e Maximum Distance between Joint Nodes of one Connection connections to avoid |napprupnate results

on the Chord:
Press OK @ Use D/4 (D - Chord Diameter) .

() Custom Distance 0.1 .

5. Connection 5
55. Connection 55
1. Connection 91

53. Connection 93
Angle between Braces Treated asin
One Plane. A = [0to 90] 59, Connection 99

Brace 2
1071..Connection 101
127..Connection 127

Brﬂlk

Ny

L) Cheed

Chord Maximum Curvature Angle [0to 15]

Joint Type Recognition Settings
Forces Tolerance, %

[] Calculate All Braces as TY
Stress Increase Factor (S1F)
Design Condition | Momal operation w |

SIF value 1
-
.'@|G&aﬂlﬁe&ls | S Bcc ii e || | set Resistance Cosfiicerts | [ ok || Cancel |
|

The detailed descriptive steps on how to check

Connections Design have been presented on slides 10-19.
27 https://sdcverifier.com
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Joint Check APl WSD 2 Criteria Plot

SDC

™M

VERIFI
TE Standards (1) Joint Check Plot - %
In Standards => 1..Joint Check => Checks (2), 4 B 1.Joint Check
—a execute right click on 2..Joint Check API WSD 2 L Ef::ks - D [ ] e |
and select Criteria Plot P |;| 1. Jaint Chack 1 Default Title |0|.reraIIUF{LS1_AII Entities, v1) |
Press | ii|and select Load Set => 1.. All I B Tables (2) Description | [v]
_a loads combination; QI .ck S ——_ i Selection
Press OK : Post-Pro " Md = ’ Check |2..JaintCheckAPIWSD2 ) m E
[£] optimi it Load Set 1.l loads combination || i¥] + All Entities D |:|
_e Parameter: Overall UF [ Reports =t fename Parameter | Overall UF v ][]
E::;ive T | view | 1.Default View |
Predefined 5 Elements 2082
_e Press £ and then Preview Copy To Standard..
¥ ¢ ;:Results Labels None | Limits
_e Press OK = N n| ok | coned
e e Criteria Plot nl bl Preview
110 T s ‘n”t g V2 e — #  Preview with Current View
190 = v é}é - % = Load Type Load Set ¥ Preview with Current View and Selection
= = © Indidual Load [[sezrch |
e o
Im x ?jé i . L Steps on how to add Table
I - % v = (expand/extreme) and Flow
o0 Ly ﬁ =~ . Table (over loads) are described
I“" Kg S _)\‘Z_ . ‘g in slides 23 and 25.
i Y - T
-, : 2
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Add Joint Check ISO (1st, 2007) SDCWV

VERIFIER

In 1..Joint Check, execute right click on
Checks (2) => Add => Joint Check ISO Joint Check ISO is a part of the Standard ISO 19902 (first edition, published 12 DEC 2007).

(1st, 2007)

_0

Joint Check ISC (1st, 2007)
Joint Check Norsok (Rev.3, 2013)

Settings Recognitions Tools Standards Help
™ . > i Results Manager | ‘g Governing Loads E] SDC API Consale
s & Export Results T, Peak Finder — % Run Script
Update Model View Analyze ¥ Report Layout 1jl Frechody Optimization 4@ Run Predefined Soript Go to Embed
Main Result Post-Processing Automation
I @ Views (1)
I B Model
I BB Recognition
I [ Jobs (1)
I ¥ Tools
4 | Standards (1)
. . . 4 [ 1.Joint Check v] | Custom Check
Joint Check ISO interface is e O
o o o A Custom Check (no load)
I |v
similar to Joint Check API. : s 2 [+ Add : )
! Post-Processing = e @ | Plate Buckling
= imizati = name Multiple
%g;:tllrﬂ;nm [(1}] o P [ | Plate Buckling (no load)
po i=  Remowve Multiple
L [&] | Weld Check
Rei b
Col W @  Weld Check (no load)
Predefined * [ | stiffener Buckling
Copy To Standard... [ | stiffener Buckling (no load)
Change Selection Rainflow Summation
£ Mo [@ | Property Check
Clear Results Deflection Check
@ Connection Check
@ Connection Check (no load)
[ | Joint Check API LRFD [1st, 1993)
[=] | Joint Check API WSD (21st, 2000)
=]
=]
=]

I-Connection Check (EN 1993-1-8, Ch 6) beta o
29 https://sdcverifier.com
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Find connections in Joint Check ISO 3

SDC [V

VERIFIER

Press Find Connections

Press Close

Press OK

000

30

Joint Check IS0 — O
A
General MNavigation
D [3 | Title [Joirt Check 150 3 | Connection I || Navigate
Alias [check3 |
Id Title Brace or Chord Angle Thickness Diameter T=t ls Overapping

Description s check according to 150 19902 (1st, 2007)]| w |

Joint Nodes to be Checked
) Check Connections Design — X

Selection [1823 Nodes |

Recognition Settings It is recommended to check design of following

Maximum Distance between Joint Nodes of one Connection connections to avoird inappmpﬁa‘[ﬂ results

on the Chord:

@ Use D/4 (D - Chord Diameter) Connections

O Custom Distance 0.1 7. Connection 7
5. Connection 5
55. Connection 55 .
1. Connection 91

Angle between Braces Treated as in 53. Connection 93

One Plane. A =[0to 50]

Brace2 59. Connection 99
Brace 1y f

N 101, Connection 101

127..Connection 127
L1 Chord

Joint Type Recognition Settings
Forces Tolerance, % 1

Chord Maximum Curvature Angle [0to 15]
&

[ Calculate All Braces as TY

Resistance Factors
(® Recommended Factors from Standard

(O User Defined Factors \

| =B

Gamma R.g |1.05 Gamma Rj |1.05

|
..@|G&iﬂﬁeﬂs | | Set Use Can calcutatiqns | | 5 i o [ ok || cancdl
1

E NN

|

The detailed descriptive steps on how to check
Connections Design have been presented on slides 10-19.
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Joint Check ISO 3 Criteria Plot SDC

VERIFIER

4 Standards (1) Joint Check Plot . W
In Standards => 1..Joint Check => Checks (3), 4 B 1.Joint Check
—a execute right click on 2..Joint Check ISO 3 and | E‘If::ks 2 o T |
select Criteria Plot » [=] 1.Joint Check 1 Default Title Overall Utilization Factor (LS1, All Entities, v1) |
Press | ii|and select Load Set => 1.. All 4 [=]2.Joint Check APIWSD 2 | | Descrpton | [v]
. . I & Plots (1) ) .
loads combination; B3 Joint Check ISO 3 Options beiction
Press OK | Post-Pro[3—m; ’ Check '3.Joint Check IS0 3 JoLL | @
E] Dptimiz;] 7| e Load Set 1..All loads combination | ] + All Entities |:| |:|
Parameter: Overall Utilization Factor [ Reports (= gename Parameter | Overal Utiization Factor . ][]
{I;::;ve View | 1.Default View 3
Predefined b Elements 2082
Press || and then Preview Copy To Standard..
£ Move
v Clear Results Labels |Nﬂne | Limits
Table (expand/extreme) 4 @ oK Tared
_e Press OK B Flow Table (over lo . | | | |
Criteria Plot nl bl Preview n
— ——— |#  Preview with Current View
Load Type |l-°ad Set | ﬁ Preview with Current View and Selection
O Individual Load Search
ﬂ Steps on how to add Table

(expand/extreme) and Flow
Table (over loads) are described
in slides 23 and 25.

z
0.10'
Y L X

0.00 l\
3 1 [Unitless]
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Add Joint Check Norsok (Rev.3, 2013) SDC Iz

VERIFIER

In 1..Joint Check, execute right click on
Checks (3) => Add => Joint Check Norsok Joint Check Norsok is a part of the Standard Norsok NOO4 (Rev.3, February 2013).

(Rev.3, 2013)

_0

Joint Check 1SO (1st, 2007)
Joint Check Norsok (Rev.3, 2013)

Settings Recognitions Tools Standards Help
™ : ’ & i Results Manager | ‘g Governing Loads =~ SDC API Consale
—_ ~ ‘J p— - -+
i il =
./ - & Export Results It Peak Finder L_] 7 Run Script
Update Model View Analyze ¥ Report Layout lil Freehody Optimization 43 Run Predefined Script Go to Embed
Main Result Post-Pracessing Automation
I @ Views (1)
I EH Model
I B# Recognition
I [ Jobs (1)
I 4 Tools
4 [ standards (1)
. . : 4 [ 1.)cint Check Custom Check
Joint Check Norsok interface is e L
" " " : Input Custom Check (no load)
similar to Joint Check API. T8 (4 add : .
I Post-Processing e R W] | Plate Buckling
= PP = name Multiple
E»]Ophmlzalmns [{(1)] o P M | Plate i (s =T
[l Reports (0) f: Remove Multiple @ | Weld Check
o Dl & | Weld Check (no load)
Predefined 4 [ | stiffener Buckling
Copy To Standard... [[] | stiffener Buckling (na load)
Change Selection Rainflow Summation
¢ Move @ | Property Check
Clear Results Deflection Check
@ Connection Check
@ Connection Check (no load)
[=] | Joint Check API LRFD (1st, 1993)
[ | Joint Check API WSD (21st, 2000)
=]
=]
=]

I-Connection Check (EN 1993-1-8, Ch 0) beta o
32 https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Find connections in Joint Check Norsok 4 SDC Iz

VERIFIE

Joint Check Morsok - O X
4
Press Find Connections General _ Nevigaton
ID 4 | Title [Joint Check Norsok 4 | ' Connection ID || Navigate
Alias [check4 |
Id Title Brace or Chord Angle Thickness Diameter T=t ls Overlapping IE‘
Description [zck according to Norsok NOD4 (Rev.3, 2013)|| v |
Press Close et Moot e i
T LTI Check Connections Design - s
Selection 1329 Nodes |
N ) It is recommended to check design of following
Recognition Settings connections to avoid inappropriate resulis
Maximum Distance between Joint Nodes of one Connection T X
Press OK on the Chord: — - = -
® Use D/4 (D - Chord Diameter) 7..Connection 7
() Custom Digtance 01 9. Connection 9
85 Connection 55
91..Connection 91
93. Connection 33
99. Connection 39
101, Connection 101
Angle between Braces Treated as in 15
_ 127 Connection 127

One Plane. A = [0to 50]

Brace 1, frace2

Ny

LY Choed

Chord Maximum Curvature Angle [0to 15] 2

Joint Type Recognition Settings \

Forces Tolerance. % 1 =
[] Calculate All Braces as TY \ a Ii‘
Find Connections = | Clear Al Resuts | | SetUmCmc‘*anﬁms | . 0K || Canced |

\

The detailed descriptive steps on how to check
Connections Design have been presented on slides 10-19.
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Joint Check Norsok 4 Criteria Plot

SDC [V

In Standards => 1..Joint Check => Checks (4),
execute right click on 2..Joint Check Norsok 4
and select Criteria Plot

Press | ¥ |and select Load Set => 1.. All
loads combination;
Press OK

Press |#] and then Preview

Press OK

_e Parameter: Overall Utilization Factor

z
0.10 '
0.00, N( q

34 [Unitless] \i

< e o <
w B
S =}

. =
R T A
™ % . é

Load Type

O Individual Load

roup

Group

VERIFI
4 | Standards (1) Joint Check Plat - X
4 [ 1.Joint Check
b B Input ID | e |
4 [v] Checks (4) , — —
I |;| 1.Joint Check 1 Default Title |O|.rerall Utilization Factor (LS1, All Entities, w1) |
b [=] 2.Joint Check APIWSD 2 | | Description | [v]
I [=] 3.Joint Check 150 3 ou ecton
- s ptions :
» B2 Post-Pro B4 Joint Check Norsok Check |4..J1:|-int Check Norsak 4 m @
L_] {}Pt“" t ?j: ' Load Set |1 All loads combination + All Entities D D
@ HEPU'T'S ‘ =l Rename Parameter | Overall Utilization Factor I:‘ Iz‘
{Fi::'\ive View | 1.Default View - [+
Predefined 3 Elements 2082
Copy To Standard...
A M .
v CI::reResults Labels |Nane | Limits
Table (expand/extreme) 4 | | Cancel |
B Flow Table {over lo
— — #  Preview with Current View

Load Set ﬁ Preview with Current View and Selection

| Search |

1.All loads combination

1
3

Steps on how to add Table
(expand/extreme) and Flow
Table (over loads) are described
in slides 23 and 25.

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Criteria Plot Comparison of Joint Checks SDC Iz

VERIFIER

Joint Check 1 Joint Check API WSD 2

oy
f
:

~| [Unitless] \|

[Unitless]

35 https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Criteria Plot Comparison of Joint Checks (Continuation) SDC Iz

VERIFIER

Joint Check ISO 3 Joint Check Norsok 4

% 4 %
0.60 ¥

0.50 ~)(>|
0.40 %

0.30 0.30 N = T 4
020 020 *

S oo} *4
ol s i
[Unitless] [Unitless]
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Create Reports in Report Designer

37

SDCM

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

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