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General Info

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

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

Connection is a set of elements of the same plane around a joint node.
Chord is a set of non-welded elements that form straight line.

Brace is a welded to a chord element.

Connection

brace

brace
brace

Joint Chord

www.sdcverifier.com



Connection Types

2D Connection. Set of elements of one plane

3D Connection. Will be split on 2D Connections

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

. ; Open X
Launch SDC Verifier L\{
) T~ > ThisPC » New Volume (D:) » Vitalik > Tutorial > forFemap > Joint Check » v o 2 Search Joint Check
p
Organise « New folder B~ [ 0
EXECUte F”e - Open PrOjECt. @ OneDrive > Name - Date modified Type Size
30 This PC Input data 12/11/2020 11:36 AM File folder
A This
_J @ joint_check_tutorial.sdcv 6/11/2015 4:02 PM SDC Verifier Project 29KB
. . . g -} 3D Objects
Project: joint_check_tutorial.sdcv —_—
%] Documents
SDC Verifier 2020.0.2 - Untitled 4 Downloads
: File Settings View Model Recognition Jol D Music
i B|S®® |(EE$vp- A &) Pictures
B videos

‘e Local Disk (C:)

- New Volume (D:

e Nehwnrk

v

File name: | joint_check_tutorial.sdcv

v| | SDC Verifier Project (*sdcv:"sd |

o= |

Cancel

Messages
11:44:01 Floating License was successfully obtained

Femap :
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Predefined Project

=-4+@ Individual Loads (8)
+& 1. Gravity -9.81.Legs.Fixed
¥ 2. Nodal Force Down.Legs.Fixed
¥ 3 Nodal Force Right.Legs.Fixed
& 4 Nodal Force Left.Legs.Fixed
& 5.Wind_X Legs Fixed
¥ 6. Wind_Y.Legs.Fixed
%28 7 Nodal Force Middle Legs.Fixed
+& 8. Nodal Force Middle.Legs.Fixed
+)-#¢ Load Sets (1)
¥t Load Groups (0)
FG Fatigue Groups (0)

BH Tables (0)
4 Plots (0)
N Tools 2
B Standards (0)
#-¢a Post-Processing
§. Optimizations (0) Y a ' o X
(5] Reports (0) .

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

®

Execute p Analyze from Job 1
context menu

#-<® Views (1)
+-E Model
#-Ed Recognition
=l Jobs (1)

BE v 4 Add

4= Add Job Of Jobs
Copy

=) Rename

X Remove

 Analyze

il Clear Results

Select Loads to be Analyzed...

. Optimizations (0)
[l Reports (0)
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Joint Check API LRFD

Execute Standards->Add->Custom

Title: Joint Check Examples. Press OK

Execute Checks->Add-> Joint Check API LRFD
(1, 1993)

Joint Check API LRFD (1%, 1993) is a part of the
standard API RP 2A LRFD (1%, Jul 1993)

(s [ Standards (0) I
E-E;i Post-Pre/ . Add » |@ ass 8
§. Optimiz: :
) @ R o = Rename Multiple H asc »
— Remove Multiple B ar »
%7 Renumber B ASME Vil (2010)
Clear results H DIN15018 (1984)
‘ Load from Library B DNV »
DVS 1608 and 1612
EN13001 (2018)
H Eurocode3 >
H FEM.1.001 (3rd, 1998)
Enter Standard Title > B FKM (Sth, 2003)
Title IJoint Check Examples I B 15019902 (1st, 2007)
B Norsok N0O04 (rev.3, 2013)
2. oK | Cance |
I Comparison Standard
lﬂ Custom
7 T B 1_Jont Check Examples
@5 Input
L
&g Post |—'|'— Add » Custom Check
é OPU'"Z:'(“ I Rename Multiple Custom Cbﬁk (no load)
—  Remove Multiple Plate Buckling
Renumber [ Plate Buckling (no load)
Predefined > Weld Check
Copy To Standard... Weld Check (no load)
Mo Stiffener Buckling
Clear Results Stiffener Buckling (no load)
[E Property Check
Deflection Check
3. Joint Check API LRFD (1st, 1993)
[&] Joint Check API WSD (21st, 2000)
[E]  Joint CheckISO (1st, 2007)
& Joint Check Norsok (Rev.3, 2013)
I-Connection Check (EN 1993-1-8, Ch 6) beta
[  Joint Check Eurocode (EN 1993 1-8, Ch 7) beta
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Joint Check Settings

®

Press Find Connections to perform recognition.

Joint nodes to be checked. Part of the model can be checked by
selecting required joints.

Maximum distance between joint nodes of one connection. Include
connections that are formed by multiple joints. Recommended distance
is D/4. It is possible to set custom distance.

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.

Chord maximum curvature angle — defines the maximum allowable
straightness of the chord. Default angle is 3 degrees.

Forces tolerance. Maximum allowable difference between axial tension
and compression forces that are perpendicular to the chord from the
one side of the connection. If forces are balanced, all braces are
considered to be K joint.

Calculate all braces as TY. Ignore all loading conditions and set all brace
types to TY if turned on.

Joint Check Settings are common for all available types of joint checks:
API, 1ISO and Norsok.

General
ID 1 | Title [Joint Check 1 |
Alias iCheck1 ]

Description lTubuIarjoims check according to API RP 2A] v

Joint nodes to be checked
Selection |Al Entities | | #

Recognition settings

Maximum distance between joint nodes of one connection
on the chord:

(® Use D/4 (D - chord diameter)

(O Custom distance

Angle between braces treated as in [E
one plane. A = [0to 90]
Brace 1 . ? Brace 2
A
—

!
i
1) Chord

]

Chord maximum curvature angle [0to 15]

Joint type recognition settings
Forces Tolerance, % 1

4r

[ L

[] Calculate all braces as TY

E ) ﬂu LIFndCothedionsI
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Connections design

List of connections that are All connections in the list are recommended to be checked
recommended to be checked: as all elements of each connection are of the same
I Check Connections Design - X diameters and thicknesses. Depending on the welding
oy S - process it is possible to modify connection and set chord
tis m to design of following
connections to avoid inappropriate results and braces manua“y_
Connections I
7.Connection 7 p
ST Edit Connection = X
55. Connection 55 p
92. Connection 92 General
93.Connection 93 ID (127 | Tde [Connection 127
95. Connection 99 Chord Blements 3. Braces 3.
101 Connecton 101 aw v (] 2] () [R] A a e 2] [T HER)w
Als rr—
¥ [x] |** vl [x
2@ 2@ Select Connection 127
and press Edit button.
Serers Beners
Brace or Chord Ange Tickness  Dameter  MOmumFY  Ouetsped o ) )
Closs e Press Preview Connection
Brace (#2500) (U) »39‘289405 _0.01 _0.3 _No |
Two separate connections will Brace (#2521) {U) |90 |001 |03 ‘ | Yes .
be created automatically for Brace (#2515) (1 |29.283405 001 |03 ‘ No _ Press Remove all
o oty . . ® oot = Yes - conditions in chord and
cross type of joint with equal braces selection
dimensions. With chord parallel e e R T
and perpendicular.
2.
Caleulate Set Braces Overapping 0K Cancel
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Connections design

Press Add entities using Edit Connection - X
Femap and execute Elements General
D [127 | e  [Connection 127 |
Select Elements 2515, 2500 e Bocs
using Femap. Al ks [Z]/E  Elements s i 0 E %%\
I 4 Select Members by Element(s) » AN [#
= Select Buckling Plates by Element(s) ‘ %
Press Ok AL Select Welds by Element(s) Ll
T L p
Bements o] Bements L ]
Brace . = - Is Resistance
or Chord Angle Thickness Diameter Minimum Fy Ovadapped | coef.
Chord (#2524, 2523) 0.01 03 240000000
Brace (#2500) (U) |29.289405  |0.01 [03 No |
Brace (#2521) (U) |90 0.01 [03 _ Yes |09
Brace (42515) (L) |39.283405  [0.01 [03 _ |No 1
Brace (#2522) (L) 90 0.01 (03 Yes (09
2.
[ Use chord custom parameters (empty fields are used as orginal)
| Calculate Set Braces Ovedapping Preview Connection 0K Cancel
8] Entity Selec Select element ?
Add Remove Exdude + 2515 @ | [ =
2 ® o [ETO— | SeectA @ (@D R | ok~
& . : :
e[ || |o[s ] previos | [ oo |[ o]
Group I VI More Method ~ Cancel
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Connections design

Press Add entities using Edit Connection = X
Femap and execute Elements e

D Ttle  [Connection 127 |
Select Element(s) 2524, 2522, e — P I
2523, 2521. Al ksl B 0] @) (&) [l AL ke [EIB eements

+2 Bements(2500, 2515) ~NE # Select Members by Element(s)

= 1" m.  Select Buckling Plates by Element(s)
@ Press Ok Vw 'VX‘ had 4L Select Welds by Element(s)
L L

Chord (#2524, 2523) ; 240000000

Brace (#2500) (U) 33.289405 |0.01 03 No _
Brace (42521) (U) 90 001 03 Yes {09
Brace (42515) (L) 39283405 |0.01 03 No

Brace (#2522) (L) 90 001 (03 Yes 0.9

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

n

Get onginal parameters

Calculate Set Braces Ovedapping ‘ Preview Connection [ OK ] [ Cancel
B 7 Entity Selection - Select element(s) ? X
2524 e Bl i ER raa
OLET @i OBk ¥ 2522 | selectal @ (@B RY | Pk~
o[ My | by| 1 | PR Previous || Delete || ok |
or ‘ J 1 L
Group | v| More Method ~ | Cancel |

12
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Connections design

Press Calculate

Select Ok twice.

Press Close

Check Connections Design — X

Itis recommended to check design of following
connections to avoid inappropriate results

Connections ' & ‘
7. Connection 7 i. I
9. Connection 9 —
55..Connection 55 |ﬂ
92. Connection 92
93..Connection 93
101. Connection 101

13

Edit Connection —

General

1D [127 | Tte  [Connection 127

ARz E B R R ksl |3 DR (9

A~ el A [#]
v x A v xj
2L L L

- et C—

Brace or Chord Angle SDC Verifier X gv el mstance

Brace (#2523) (1)) 35.289405 ) o Parameters were calculated [N

Brace (#2521) (U) 50.710595 Yes 09

Brace (#2524) (L) 39.289405 No

Brace (#2522) (1) 50.710595 2. Lok ] | |ves 09

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

| (e ]|

Get onginal parameters

2. [oc 7 coned
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Connections design

-
D1 D2
T1 T2

14

When Chord is formed by elements
with different properties around the
joint node and D1<>D2, D = min(D1,
D2); T = min(T1, T2) are considered
for calculations.

D1

D2

D1=D2=D3=D4;
T1=T2=T3;T4>T1;

D1 = D2, D1 < D3. For such case D3 is
recognized as chord as it has bigger
diameter. Naturally pipe of bigger
diameter cannot be welded to smaller.
Such connections are recommended to
be checked.

When all diameters of connection are equal, thicknesses are compared. Element

with thickness = T4 is recognized as chord.

In case when:

D1=D2=D3=D4;
T1=T2=T3=T4;

When all elements of connection are of the same dimensions, chord is recognized
as pair of elements that form straight line. If any pair that match condition is found,

random element will be recognized as chord.

In both cases such types of connections are recommended to be checked.
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Joint Check API LRFD

Navigation. Fill Connection ID and Press Connection info. Chord, Braces Add, Edit, Preview and Remove
Navigate to find connection in the table and their properties selected connections.
% Joint Check \ - o X
4]
General Navigation
D [ | Tle [Joint Check 1 | @ o [ ]| Navgae p
Alias [cneck1 | &
D Title Brace or Chord Angle Thickness Diameter T >t Is Overlapped  Resistance coef. | |4
Description [ck accordingto API RP 2A LRFD (1, 1983)]| v |  [peees e ;
Joirt nodes to be checked i Chord (81777, 1776) | 002 0252 &
Selection P‘m I & 1 | | Brace (R1772) (U) 145 |0.01 102 Yes No | ﬁ
L H | Brace (#1775) (U) 145 0.01 102 Yes  |Yes |09
Recognition settings 1y | Brace (#1774) (L) 145 001 |02 Yes  No IL_ L
eyt P ) T Brace (#1773) (L) |25 oor o2 Yes  |Yes 03 =
onthe chord: B |128 |Connection 129 | l | | b
@ Use D/4 (D -chord diameter) H Chord (#1793, 1730) | 0019 0382
Ol betres o | Brace (#1751) (U) s343435¢ (0012 (0342 |Ves Mo [
[ Brace (81792) (U) [B3434954 (0012 [0342  |Yes  |Yes [os
ERED Connection 120 [
1 H | Chord (#1796, 1794) | 0019 (04 | U b
H [ Brace (1738) (U) [e32a49sN\g012 (0322 [Yes Mo [ pper braces
L H | Brace (#1800) (U) 163434954 0841 0228 |Yes  |Yes |09 ]
T Brace (#1739) (1) |6343435¢ 001 [0342  [Yes  |MNo
Angle between braces treated as in 15 B [131 Connection 131 [ |
one plane. A = [Oto 90] [ Chord (#1757, 1735) | [oo1s 184
Bl g et L | Brace (21801) (U) |63434954 [0012 0. Yes  |No |
N [ H | Brace (41803) (L) 163434954 |0.011 0228\ |Yes Yes 109
N B Brace (#1802) (L) [6343495¢ 0012 (0342 \Yes  [MNo
‘ ERNAE Connection 132 - [ - Chord
N et H | Chord (1805, 1804) [ o0z o8 | ]
[ Brace (£1806) (U) |45 0007 (013 Yes Mo [
Chord maximum curvature angle [0to 15] ] B Brace (#1808) (U) [s0 0008 (015 Yes 7
i Brace (#1307) (U) |45 0007 013 Yes  [No .
Joint type recognition settings 2 133 Connection 133 [ | A
Forces Tolerance. % 1 < I R | Chord (#1810, 1809) I 002 |o3s | I | :
[ Coloite o baces 3 TY | | Brace (#1811) (U) |45 (0007 (013 |Yes Mo \ A=
B | Find Connections | )| || | Glear Resuts | | Set Resistance Coefficerts | | Overalitable | | Setbrace load transfer oK \ Cancsl Lower braces
\ #1777,1776 — IDs of related
Selection and recognition settings elements in the model.

(U) = Upper (0°-180°) braces
(L) — Lower (180°-360°) braces

15 www.sdcverifier.com




Joint Check API LRFD

Select all connections in the list (Ctrl + A) and press Plot to display all
connections with labels of IDs.

Connection 139
Connection 140
Connection 141
Connection 142
Connection 143
Connection 144
Connection 145
Connection 146
Connection 147
Connection 148
Connection 149
Connection 150

[+
|+

2| = | CearResuts | Set Resistance Coefficients Overalltable Set brace load transfer OK Cancel
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Joint Check API LRFD

Resistance coefficient depends on the strength of
welding and is used in calculations of overlapping
(Section E.3.2 APl 2A RP LRFD). Table J 2.5 is
taken from Load and resistance factor design
structural
December, 27 1999 (AISC). Default value is 0.9. It
can be applied to overlapped braces

specification for

steel

buildings

TABLE J2.5
Design Strength of Welds

Types of Weld and
Stress [a]

Material

Resistance
Factor ¢

Nominal
Strength
Fgmor F,,

Filler Metal
Requirements [b, c]

Complete-Joint-Penetration Groove Weld

Tension normal to Base 0.90 F, Matching filler metal shall be
effective area used. For CVN requirements
see footnote [d].

Compression normal Base 0.90 A Filler metal with a strength
to effective area level equal to or less than

F matching filler metal is per-
Tension or compres- mitted k? be used c
sion parallel to axis :
of weld
Shear on effective Base 0.90 0.60F,
area Weld 0.80 0.60F

General p PSS
Aias [oneckl]  General
e —!—am D 1] T [Comeatonst | Thickness Diameter ‘TM  Is Overdapped ‘ Resistance coef. A
Jontnodestobe cheg  Chod Bements o= == 1l
Selection [ s B E] |G ] Al s (B S G |
[ +12 Bements AL [ +3 Bements(2543, 2427, 2564) S 1 i
Recognition settings = 1|
ditonce bed LA S¢t Braces Overlapping - o x
onthe chord: -
@® Use D/4 (D-choq Overlappedbrace conditions: Brace # Thickness  Diameter Brace Ange s Ovedapped  Resistance coet
O Custom distance | | 1. Minimum thickness: #1 (BemlD = 2543)(U) |0.01
2 Mim‘mum diameter (if thicknesses are equal); 2 (BemiD = 2427 (U) | 0.01 02 50 Yes 0%
\ 3, brace angle (if diameters are equal). L Bl
4. Random brace is taken in calculations if any #3 [BemiD = 2564) (U) |0.01 02 45.725224592... | No 09
o dition is satisfied: i
L— oo i
Angle between braces| [
one plane. A = [Dto 9§
Boace 1y @ [
Set Overdapped (Yes) | | Set Overapped (No) Close. i
i T m— J
Chord maximum curval E
Joint type recognition § L
Forces Tolerance, % 2. i
[ Calculate sl bect | Calcuiste Set Braces Overapping Preview Connection OK Cancel E i I 1
BB % Find Connections | 2| 53| | Clear Resulls | | Set Resistance Coefficierts | | Overallable | | Sel brace load transfer OK Cance!

x| o % [+

Partial-Joint-Penetration Groove Weld

Compression nor- Base 0.90 F; Filler metal with a strength
mal to effective area level equal to or less than
Tension or compres- trgztﬁlseg 32:; motal & permit:
sion parallel to axis of .
weld [e]
Shear parallel to Base [f) ]
axis of weld Weld 0.75 0.60Fpxx
Tension normal to Base 0.90 £
effective area Weld 0.80 0.60F cxx
Fillet Welds

Shear on effective Base [f ] Filler metal with a strength
area Weld 0.75 0.60Fgxx[g]| level equal to or less than
Tension or compres- Base 0.90 F, ggt:::l‘;lg S!:; frotal s peril:
sion parallel to axis .
of weld [e]

Plug or Slot Welds
Shear parallel to Base [l i Filler metal with a strength
faying surfaces (on Weld 0.75 0.60Fex | level equal to or less than

effective area)

matching filler metal is permit-
ted to be used.

17

It is possible to set overlapped braces and their resistance coef.
manually in 1.Edit Connection -> 2.Set Braces Overlapping. Alternatively
set coefficients to multiple connections by pressing Set Resistance
Coefficients button:

Find Connections = =) ™ | Clear Results Set Resistance Coefficients
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Joint Check API LRFD

Load transfer has an influence on a chord stability. Axial branch
capacity is calculated using Can and Nominal chord element
parameters (Section E.3.4 APl 2A RP LRFD)

E.3.4 Load Transfer Across Chords, Cross joints,
launch leg joints, and other joints in which load is
transferred across the chord should be designed to
resist general eollapse. However, for such joints rein-
forced only by a joint can having inereased thickness T,
and length L (for cases where joint cans are centered on
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:

P =P+ _L_ [P(2}-P{1)] for L<25D (E.3.4-1a)

25D :
P =P9 for L>25D (E.3.4-1b)
where:

P(1) = P, from Equation E.3.1-4a using the nominal
chord member thickness

P(2) = P, from Equation E.3.1-4a using thickness T,

no transfering

Tc

L1

transfering

N

(1-25D} | |1.25D|
|

(a) ——

FIG. E.3-6
DEFINITION OF EFFECTIVE CORD LENGTH

transfering

T nominal

L2

L3

L4

18

Effective length is calculated for each brace separately. It
is the 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
L=2*13=2*L4 =1 - effective length for the middle
brace

L=2 * L2 = 0.6293 — effective length for the right brace

T nominal = 0.01; Tc =0.02;

It is possible to set load transfer and effective length
manually by pressing Set brace load transfer button.

Set Resistance Coefficients Overall table Set brace load transfer
Set braces load transfer - X

Connection I1D Brace # Is Load Transfer Effective Length

51 #01(Bem ID = 2543) Yes 106293 @
#11(Blem 1D = 2427) Yes 1 @
#21(Blem ID = 2564) Yes 0.6293

52 #01(Blem ID = 2442) Yes 0.2732

53 #01(Bem ID = 2422) Yes 0.2732

54 #01(Blem ID = 2426) | Yes [ 1

126 #01(Blem ID = 2554) Yes 0.6293
#11(Blem ID = 2425) Yes 1
#21(Bem ID = 2541) Yes 0.6293

Is Load Transfer |Yes v Ppply

Effective Length || Apply Close
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Material Properties

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

Sallowable = Min(Yield Stress, Tensile Strength * 0.8).

If material parameters are not set, window will be displayed
before calculating results:

Material Fatigue Parameters - [m] b4
Properties
Materials Tensile Strength [Pa] Yield Stress [Pa] Tensie Strength [Pa]
1.AISI 4340 Steel 360000000 240000000
2.AIS! 4130 Steel 360000000 240000000 e 7ol
Set
I OK I Cancel

Set values for Tensile and Yield and press Set to selected
materials.

Press OK to apply changes and continue calculations, Cancel to
discard.

19

Alternatively it is possible to set values for selected materials in
the Main Window. Select material, fill parameters and press

-5 Settings Add Material
- Model D [1 | Ttle  [AISI4340 Steel
49 Components (0) = =
—1-sy Materials (2) Description [ ‘ -
BN 1 AiS| 4340 Steel
o5 2.AIS| 4130 Steel Properties
[+
oL Properties (17)
114 FEM Loads (8) fropety Yol
#-& Constraints (1) FEM Relevant
é Cx Coefficients Young Moduius [Pa] 210000000000
5 Recognition T
i M
5 Jobs (1) Shear Modulus [Pa] 0
#-fg 1.Job 1 Poisson Ratio 032
=X Tools Shear [Pal] 156000
+- |3 Standards (1) A I
73 Post-Processing Mass Density kg/m”3] | 7850
[@ Reports (0) SDC Verifier Relevant
Tensie Strength [Pa] 360000000
Yield Stress [Pa] 240000000

www.sdcverifier.com




Joint Check Expand Table

Execute Joint
(expand/extreme)

Check

Load Set: 1..All loads combination

Filter by parameter : Overall Utilization Factor
Sort by parameter : Overall Utilization Factor

Press Fill Table

Press OK

OIOJOIO

Table build type allows to Afill
parameters in columns  and
connections in rows and vice versa.
Parameters in rows can be used for a
single connection for example.

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

20

1->Table
=
g8 Post-Processing ¥ Add »
# Optimizations (0) & Edit
[} Reports (0)
=h Rename
Copy
X Remove
Predefined »
Copy To Standard...
£ Move
Clear Results
I tﬁ Teble (expand/extreme)
=] 2.4
General
D 1 | Tte [Taber | Eactive 4 I
C id Brace Number  Angle Thickness m] Diameter m] Joirt Type Gap 9
Descript ‘ L > E3) ﬁ
sbciten 2, 7 |437.1 @em D= .. 50 0.01 030 Y 173 o
Load Set 1. All loads combination a3 #38.1 (Bem ID = .| 30 |o01 1030 Y nm B
19 |#119.1 (Bem ID ... |84.289405 0.01 |0.30 Y 172 =
Options |#120.1 (Bem ID ... |84.289405 0.01 030 Y 172 f::
Show Resuts Utilzation Factors Only v #55.2 (Bem ID = ... | 50 0.01 030 K(3.03%) TY (11.... |0.00 120
Display Parametersin  [Cotmms il 3 |#55.2(Eem D= .. 90 0.01 |030 X 12
127 |#127.2 @em D ... |50 0.01 030 K (4.72%) X (35.2... [0.00 120
) 127 |#1272@em D .. (90 0.01 030 TY (1.96%) X (98... 120
Parameter 3 . IDwelaI Lkilization Factor VI =
Value 1
‘ ‘ Select Load X
Sort by
Parameter Overall Utilization Fact Lood Tyoe e
v e ..
3- l“—l O Individual Load [[1. Al loads combination
Order Descending ~ @ Load Set
Connections on Selection O Load Group
AL ks DR R |9 2
+ 530 Bements N Jobs
Sl
L L
Bements 530
Cance
< >
Set Defauk Tile 4. Plot Forces Plot Gaps Plot Classiication 5. I 0K I Cancel

www.sdcverifier.com




Brace Joint Type

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 % T8Y
_LGIP
i S Eran

(a)

50% K, 50% T&Y
(Interpolote)

% K
_Lup
el
T
\-‘P K (d)
% o
CROSS
UM (I
CROSS
o oJ V%

FIG.E.3-2
EXAMPLES OF JOINT CLASSIFICATION

21

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 then all braces are classified as
X (Cross).

Interpolation — the order of joint type recognition is 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
typeissetto TY.

If percentage is not
mentioned 100% is taken
for the type.
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Gaps
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23076[13,62%], 0.196152(86.38%]

0.023076)

0.196

3152

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 taken load:

projected )
FCompression’ projected <0
percentage = :
projected )
FTension’ 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;
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Joint Check Criteria Plot
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®
®
®
O

Execute Joint Check 1->Criteria Plot ﬁ

Select Load: Load Group‘l..Load Group 1’

Parameter : Overall Utilization Factor

Press . Press OK
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=-[J Standards (1)
=8 1..Joint Check Examples
#-E Input
=-[#] Checks (1)

oo RYY

(t-§d Post-Processing | )

- § Optimizations (0)| &  Edit

“[d] Reports (0) =h Rename

Copy

X  Remove
Predefined
Copy To Standard...

< Move

Clear Results

BB Table (expand/extreme)

|,| B} Criteria Plot I

Joint Check Plot Criteria = X
D [ e | |
Options ComectimsonSeledion
Check 1_Joint Check 1 | A ks (B SR # |8
Load Set | 1..All loads combination | [EE] 2. [+ A Entties ~ S
Parameter 3. |Overall Utiization Factor v| v X
View 1. Default View v & 2L

Genens
Labels None | |#|  Lmis [None | |#]
Set Defautt Title 4. [ ok | Cancel
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Joint Check Expand Flow Table

24

Execute Joint Check 1->Flow Table

Select all Load Sets

Expand Flow table is used to display multiple load results at once for

each selected connection

Skip rows without maximum — for the single connection if load does
not cause extreme values on any parameter it will not be displayed.

Press Fill Table It is possible to display only Load Results, only Min/Max results or both
0 Joint Check Expand Flow Table - m] X
Press OK :
| 8e 9
D 2 | e [Ewand Flow Table 2 \ Sviscten Load E’fedlt‘éf}sf)mgh maih | | B
T 2. 1.1 (d=368) L1 &
Count [LS1. At loads combination = | Min gi: 'gg:
- D)  Recent Loads [@:?, @
H Standards (1) All Load 057 |0.00
oyl BT Show Load Results and Min/Max Ell —__ 057 500
w-E nput [ Skip Rows without Maximum VW Al Individual Loads |Es7 e
&[] Checks (1) % AllLoad Sets | 057 |0.00
ERR] 1 Joigchact Fi TP = 18
2 Pog-JPElmu i i er by — b All Load Groups Lgf,ligqqi
Q. Optimizations & Edit o G Al Fatigue Groups | 10.33 [0.02
[ Reports (0) 1 ) [0.38 [002
Sy e [ Max [038 [0.02
Copy Sort by 4.1 (d=913) st o8 Joo1
X Remove Parameter None 2 E"'" .:9:38_ 001
Predefined T - By . e
5.1 (d=372) [Ls1 l0s7 001
Copy To Standard... o i = = 'Min FIW
& = 7 [T T e oo
Ny Mo ksl (B3O E & E [ Max L I
Clear Results 6.1(d=1033)  |LS1 057 001
+ 530 Blements & Min |0.57 0.01
Table (expand/extreme] ‘Max '057 0.01
|. |[B. Flow Table (over loads) el N Ty T los7 001
— 4 ]
Criteria Plot JCIPFC) [ Min |057 |00
0 [Max [057 001+
Blements s 2
e Dok Tl AT a. =
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Joint Check API WSD

v TI—
=h

Execute Checks->Add->Joint Check APl WSD

Press Find Connections

Execute Joint Check API WSD->
Criteria Plot {3

- @ Optimizations (0) | Edit

=-[i) Reports (1) =} Rename
L 1 Fepor Copy
X Remove
Predefined >
Copy To Standard...
& Move

Clear Results
B Table (expand/extreme)

Eﬂ Flow Table (over loads)
3. Criteria Plot

Il

Joint Check APl WSD is a part of the standard
API RP 2A WSD (21st, published 2000)

25

=

Custom Check

=-[&] 1|4 Add
‘rﬂ

Rename Multiple Custom Check (no load)
| |=  RemoveMuttiple @ Plate Buckling
2 G- 42 Renumber [ Plate Buckling (no load)
Post-Proce:
; Optimizatio( Predefined » |&  Weld Check
1 Reports (1) Copy To Standard... @& Weld Check (no load)
i 1.Repsa Change Selection Stiffener Buckling
£ Move Stiffener Buckling (no load)
Clear Results @ Property Check
Deflection Check
[ Joint Check API LRFD (1st, 1993)
|, [EJoint Check APIWSD 21st, 2000)
&  Joint Check ISO (1st, 2007)
[&  Joint Check Norsok (Rev.3, 2013)

Joint Check WSD - O X )peta
4 ;
General Navigation 7) beta
o E ety [ (B
Hias [check2 |

Tile Brace or Angle Thickness Diameter Tt IsOvedapping | o
Description [3 according to API RP 24 WSD @21st. 2000)]| w |
Joint Nodes 1o be Checked i il ! ".
B = | rl
Comedin§ | I 2
Mt Ditancebeneen St Nodes of o Carnection Comnec ; i i
(@® Use D/4 (D - Chord Diameter) ey : :
Connection 10 |
| Comnecton 11|
Connection 12 |
| Connection 13 |
Connecton 14 |
Connection 15|
o b i Connection 16
WPEL,A.E?H e e E | Connection 17 : [
g, et | Connectin 18 | ‘
|Connection 19| ‘
‘f Connection 20 | |
JCorinisctini 21 | |
Chond Conneclion 22 |
|Connection 23 |
Chord Masimum Curvetre fogle Dto 18] [3 mi; :
Joint Type Recogntion Settngs |Connection 26| |
Forces Tolerance. % 1 : |Connection 27 | i
Connection 28 | |
[J Calcuate All Braces as TY I? 2 T
Stress Incresse Factor (SIF) | Connection 30 | 1
St ‘ 33 | Comnection 33 | |
ERED Connection 34
fooy & |35 Connection 35 ‘ 1 v |
2. [ECr=on )8 (B | CexAReots | | 5ol Brace Loosd Trnster | | Set Resstance Cosficets oK Cancel
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Joint Check API WSD

Load Set: 1..All loads combination

Parameter : Overall UF

Press ’@ Preview. Press OK

o [ ] |
Description l l v
Options Connections on Selection
Check [2. Joint Check API WSD 2 | e hs) (B LR R A
Load Set |1..All loads combination 1] + Al Entities A&
Parameter 2. |Overall UF v| v X
View 1..Default View v (4| |&# ‘@ ﬁ
gements
Labels None | _[" Limits ‘None l _y‘-
Set Defautt Title 3. |2 OK | Cancel
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Joint Check ISO

[+ Add » Custom Check
Joint Check ISO interface is similar to Joint Check API. = Gt Custom Check (no load)
27 Renumber Plate Buckling
Predefined » |E Plate Buckling (no load)
Execute Checks->Add->Joint Check ISO Copy To Standard... @ Weld Check
Change Selection [&] Weld Check (no load)
<& Move Stiffener Buckling
: : Clear Results Stiffener Buckling (no load)
Press Find Connections->0K = [r———

Deflection Check

[Z]  Joint Check API LRFD (1st, 1993)

Execute Joint Check ISO 3-> Joint Check APIWSD (21st, 2000
Criteria Plotﬂ l. Im Joint Check ISO (1st, 2007)

[& Joint Check Norsok (Rev.3, 2013)

" [%G Joint Check 150 [& I-Connection Check (EN 1993-1-8, Ch 6) beta
. | [&  Joint Check Eurocode (EN 1993 1-8, Ch 7) beta
General Navigation
D [3 ] The [toint Creck 1503 Comectonld [ || Nawgae
msr ) ‘MJ l Title Brace orChord  Angle Thickness Diameter Tst IsOvedapping  ~| (4 . .
Descrin g2 chock acaaing o 50 19902 (14, 2007 - Joint Check ISO is a part of the
Joint Nodes to be Checked ® |2 | Connection 2 I | :
|83 Comecion 3 | [® standard ISO 19902 (first
Selecton #| g [Comnecton & W=
F——— als [uuc = edition, published 12 DEC 2007)
mumm“"emml between Joint Nodes of one Connection ,‘i; m: . ! x|
i | 1 — i — ! f ' '- ] ot Chec I I
[] | jon | .
X Bm Connection 11 i H-ga Post-Processing + Add
® 12 [Connection 12 | | | -- § Optimizations (0) & Edit
BB Cnnection 13 |
, I [Comnection 14 [ [ | ]m S 1) =) Rename
@15 [Connection 15 | m 1..Report
® 16 | Connection 16 Co|
&*ﬂ'ﬂmﬂﬁ”" ] B [17 | Connection 17 | | = =
i g w18 | Connection 18 [ | X  Remove
NN . @ |19 | Connection 19 [ |
\ )20 | Connection 20 | 5
NG | ! Predefined
W & [21 Connection 21 [
S s B2 Coctiection 22 Copy To Standard...
8|23 |Connection 23 | | | a
2 B |24 Connection 24
Crond Masmum Cuvare rge D0 18] [ | (2.2 | n { : s Move
Joint Type Recognition Settings (26 | Connection 26 | Clear Results
Forces Tolerance, % 1 B = 27 | Connection 27 [ |
(] Cakulate Al Braces 35 TY B {mecen 2 i i ' B Table (expand/extreme)
Z)mmmw a2 jcornecion 3 B, Flow Table (over loads)
S AR T @[22 | Connection 32 | T
O UserDeined Factn G Connecton 3 I ' ' 3. B Criteria Plot
+Rq [1.05 samna R [1406 k. | Connection 34 [ |
Aoply & (3% |Comnection 36| i 1 | i Iv| =
2. [FriGomecions ][ B (2] | Cear MiResuts | | Set Use Con cakulaions | | Set CticalJots | [ ok || Concel
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Joint Check ISO

@ Load Set: 1..All loads combination

@ Parameter : Overall Utilization Factor
@ Press @ Preview. Press OK

1.2
- ’Q Joint Check Plot Criteria - X
R T BN R e |
i > "; . 09 Csnimil [

. Options Connections on Selection

ot
o - 08 Check [ dort Creck 150 HOEEEEDE
* ” 0.7 Load Set [1.Alloads combination L[] [-Aenees ~ 4
' 0.6 Parameter 2 |Overall Utiization Factor v v X
i T * ‘ 05 View 1. Defauit View v 4] & 2.

“ b. ‘ 0:4 Shmets
A T

@
4 X ¥ O Set Defaut Tite 3. @ oK Cancel
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Joint Check Norsok

Joint Check Norsok interface is similar to Joint Check API

Execute Checks->Add->Joint Check Norsok

Press Find Connections

Execute Joint Check Norsok ->
Criteria Plot [M\

[#-|&] 3.Joint Check ISO H

23 Post PEl & Add »
- . Optimizations (0) & Edit
El@ Reports (1) =) Rename
Copy
X  Remove
Predefined >
Copy To Standard...
< Move
Clear Results
B Table (expand/extreme)
% Flow Table (over loads)
L@ Criteria Plot

29

|4 Add 4 Custom Check
4=l Rename Multiple Custom Check (no load)
= RemoveMuttiple Plate Buckling
27 Renumber Plate Buckling (no load)
Predefined » [ Weld Check
Copy To Standard.. Weld Check (no load)
Change Selection Stiffener Buckling
£ Move Stiffener Buckling (no load)
Clear Results [ Property Check
Defl Check
[Z] Joint Check API LRFD (1st, 1993)
&  Joint Check API WSD (21st, 2000)
L] Joint Check ISO (1st 200 |
| .J@ Joint Check Norsok (Rev.3, 2013)
[E  I1-Connection Check (EN 1993-1-8, Ch 6) beta
[&] Joint Check Eurocode (EN 1993 1-8, Ch 7) beta
Joint Check Norsok i o %
iA
Navigation
© [6 ] e [omCheckNonkd | comectonD [ || Nevste |
Aias checka | =
. Tile BraceorChord  Angle Thickness Diameter T>t IsOvelapping | |4+
Description [sck accordingto Norsok N0O4 (Rewv 3, 2013)|[ & —
L4
Joint Nodes to be Checked B2 | Comtection 2 | &
Seecton @ |5 et ' e
I @4 | Connection 4 »
@ |5 | Connection 5 1
) 3 | Connection 6 X
mmmmmumm @7 [Connedtion 7
@® Use D/4 (D Chord Diameter) g8 | Connection 8
® |9 | Connection 9
O Custom Distance. 01 @10 | Connection 10
@ [ | Connection 11
@ |12 | Connection 12
@13 | Connection 13
w14 Connection 14
B 15 | Connection 15
Angle between Braces Treated as i 15 & |16 Connection 16
re Plane. A= LI @17 | Connection 17
bace g, g 18 | Connection 18
X I | Connection 19
W | Comnection 20
Connection 21
S o {Connection 22
| Connection 23
Chord Maximum Curvature Angle [D1o 15] |Connection 24 |
|Connection 25 |
Joint Type Recognition Settings | Connection 26 |
Forces Talerance. % 1 | Connection 27 [
Connection 28 | -
[] Calculate Al Braces as TY e > 1 |
2. [ Frd Connections | (B (| | Cear A Resuts | | Set Use Can Calcuiations [ ok

Cancel
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Joint Check Norsok

30

Load Set: 1..All loads combination

Parameter : Overall Utilization Factor

Press @ Preview. Press OK

1.2
1.1

0.8
0.7

0.5
04
03
0.2

0.1

Joint Check Plot Criteria — X
o [ |
Description ’ ‘ v
Options Connections on Selection
Check [4_Joint Check Norsok 4 | el ks B E ®) 9
Load Set [1. Allloads combination 1] + Al Enttties
Parameter 2. |0verall Utilization Factor v | v | X
View 1..Default View +* & JOIPC)

Elements 2082
Labels None & Limits lNone ‘ &
Set Defautt Title 3. OK | Cancel
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Report

[ 5'3 Post-Processing

_ §. Optimizations (0) ’
Execute Add => Designer - Results &} Reports () .
p + Add P | @ wizard - Empty
rom Report Context menu. Rename Multiple m Wizard - Model Setup
Remove Multiple m Wizard - Results
Exclude Tables in the Joint Check  — | Wod -l
L Generate Multiple @ Designer - Empty
API [ Designer - Model Setup
| ,[ Designer - Results
E Designer - Full
[@3 Presentation

I

EI) First Page
[E][@] Table of Content
Preface
There are 4 templates of the reports: 3 (V) Results
= gV 1..Static Structural
# +#[J] Load Sets
# ¥4J) Load Groups
= B Summary
Model Setup — description of the model data (materials, properties, B[] Abs Stress (6 Loads, All Entities)
components, boundary conditions) is included; Bl abs Strass, (4 Lancls, A Enwities)
B, (7] Abs Displacement (6 Loads, All Entities )
% Abs Displacement (4 Loads, All Entities )

Empty — only first page and preface items are included;

Results — for each load extreme displacement tables, stress and ®,[7) Reaction Force Summation (6 Loads, All Entities )
displacement plots are included. Predefined tables: sum of reaction forces, BV Reaction Force Summation (4 Loads, All Entites )
stresses/displacements summary tables. In addition all standards are i Ejjingtf::k:x:amt::;w
included with a set of tables/plots created in the project; 2. 0 p w
[ Flow Table (4
Full — Model Setup + Results + all tables/plots created in jobs. 9 DI Appe
31
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Report. First Page

Execute Edit from First Page context
menu

Pressli and select Support Engineer
from the library

Press @ and select Customer from the
library

OOOO

Press OK.

o

ED T2 @  Generate Ctrl+Alt+G
g'lEl“ m’ Edit Ctrl+Alt+E .

For an engineer and customer the default data
from the library is used. It is possible to fill in
your data and store it to the library [E and
reuse it in future projects.

32

First Page Editor — ] X
Engineer details Customer details 3.
Engineer 2. | |EFYER | E‘ I Contact Pelsonl [customer ] —,I
Phone [+3115 30-10-310 | Phone [+31 15 555-55.55 |
Address [Zjvest 25[..] [v] Address [Zivest 251..) |[v]
Web Ste |sdcverfier.com I Web Ste |[company.com |
Logo

SDCV ': -~ Company :

VERIFIER L

] Put logo on report plots

Image
Project Details —
Mver [ ] vewon [ g Of &
Name | ] .x.
O From View |1, Default View
Guon ks . o] coed
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Report exported to Microsoft Word

Press .
report.

to generate complete

Press @ to export to Word.

By by O B &

Save

Save

Save

Press to export to Word.

Generate Exportto Export

Checks

This paragraph contains checks descriptions vith their results,

1..Joint Check 1

Report

Prepared by:
SDC Verifier

3115 20-10-310

sdeverifier.com

Page3ol6

o8

07

o8

2..Joint Check API WSD 2

Project Report Report As Word to PDF -
. = Jene 4..Joint Check Norsok 4
- o1
[ 3.Joint Check ISO 3 L
|Entities, v1]
N . 150 Jowi 12
Fage 4ol 1 i = L D =
o ";ij;"ifgif! ‘
" . a o
[LS1, All Entities. vi) -
s . . - iv. f.’ p
) prmtimot e q -
2 o T | Fadad
.'J MTET
- - ‘ ‘ - ‘ - * »
- 12 - & » o Y _’r- ‘ 0
- e F 0, " ’ o = 5. -
Fol o2 e -, ’ ' ™ ™
FRA T iy D DY <t -
.‘J - a o ‘. e " o .
= i:.. "’ . R ‘ L o = T p—
!s .’ 3 - L] D,
" - ag o s l i
‘ ‘ o8 * at
LR o
R S L T
‘k -kt .i. : bor Factor Selsction B Entties
. .
: Joint Check Norsok
| WSD 2 Load Set

os

o3
0z

Prepared for:
company

+31 15 555-55.55

company.com

Joint Check API
LRFD

Company

Joint Check APl WSD

Company

epared by

Joint Check ISO

’. SDC

Company

SDC Eompany

Zijivest 25 Zigvest 25
2011 VB Haariem 2011 VB Haarem
The Netherfands The Netherlands
. -
—_— it First page
Customer: customer
Project Number:
Version: 1
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