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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
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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

Launch SDC Verifier L\/

Open Pas
“~ « 4 <« MNew Volume (0:) » Projects » InWork » Femap_tutorial_joint_check » Joint Check v & Search Joint Check »
EXECUte F’Ie - Open PrOjeCt. Organize « New folder = O @
@ standards ol MName Date modified Type Size
@ OneDrive @ joint_check_tutorial 6/11/2015 6:02 PM SDC Verifier Project 20KB
Project: joint_check_tutorial.sdcv =
— — 3 This PC
"_. 3D Objects
| Desktop
Documents
SDC Verifier 5.3 - Untitled ; Downloads
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Resu b Music
NE2 SYPEEHSEp-[$ 5T W o0 EREDHD| Hricdes
B videos
Mew Project ‘am Local Disk ()
Open Project - MNew Volume (D:)
Lpen Froject..
Open Proiect as template =x internal (\\192.168.10.1) (Z:)
pe plate.
Recent Projects : |_ﬂ Metwork v
1D ProjectslinWork File name: | joint_check _tutorial v| |SDC Verifier Project (*.sdev;*.sd "‘
| Open | | Cancel |
Messages
14:48:27 Floating License was successfully obtained
Femap .:
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Predefined Project

...H Model
- Jobs (1)
o
=-*+& Individual Loads (8)
..... 42 1. Gravity -5.81.Legs.Fixed
----- +& 2 Nodal Force Down Legs Fixed

----- +3 4 Nodal Force Left Legs Fixed
----- + 5 Wind_X Legs Fixed

----- +& 6 Wind_Y Legs Fixed

----- +& 7 Nodal Force Middle Legs Fixed
----- +2 3 Nodal Force Middle Legs Fixed
£+ Load Sets (1)

----- +#+ 1_All loads combination

----- b | nad Groups (1)

----- FG Fatigue Groups {0}

----- R Tables (0)
----- 4 Plots (0) 7
-2, Tools
- Standards (1)
[+-F# Post-Processing Yv X
----- (i Reports (0) o

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

®

Execute | Analyze from Job 1
context menu

4 Add

Clear Results

----- 4 o= Add Job Of Jobs

..... : Copy

_____ + #  Remove

] Anlyze

..... 4 Select Loads to be Analyzed...
..... *

e
----- -*- 1.4l loads combination
----- e | oad Groups (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
(1st, 1993)

Add

Remove Multiple

Renumber

Clear results

E Load From Library

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

Enter Standard Title

Title IJoirrt Check Examples

2. Cancel

-[A 1..Joint Check Example
=B Input
Constants (0)
1= Types (1)
£ Characteristic ()
~sTa Classifications (0)
--fH Standard Tables (0)

- Standards (1)
Bl

ABS 4
AlSC 3
APl 3

ASME VIl (2010)
DI 15018 (1984)

DY 3
EN13001 (2018)
Eurccode3 3

F.E.M. 1,001 (3rd, 1998)
1SC 19802 (1st, 2007)
Morsok N0 (rev.3, 2013)

Custom

Custom Check

[Chra
g Post |t Add

Remove multiple

Renumber

-
£1 7

Predefined

Move

<

Clear Results

Copy To Standard...

Custom Check (no load)
Plate Buckling

Plate Buckling (no load)
Weld Check

‘Weld Check (no load)
Stiffener Buckling

Stiffener Buckling (no load)
Property Check
Deflection Check

Joint Check API LRFD (1st, 1993)

Joint Check API'WSD (21st, 2000)
Joint Check 150 (1st, 2007)
Joint Check Norsok (Rev.3, 2013)

|-Connection Check (EN 1993-1-8, Ch €) beta
Joint Check Eurocode (EN 1393 1-8, Ch 7) beta

EE EDEHfJE EEEEEEE EE
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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 |Check 1 |

Description |Tubu|arj0ir|ts check according to APl RP 2-'5'\| L

Joint nodes to be checked
|All Entities

| | #

Selection

Recognition settings

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

i® Use D/4 (D - chord diameter)
i) Custom distance

ANl llm{/i
S S N =

Angle between braces treated as in

one plane. A = [0to 0]

Brace 1 . 'T' Brace 2

N\

Chord

Chord maximum curvature angle [0 to 15]

Joirt type recognition settings

S ————
r
-

Forces Tolerance, % 1

//////

[] caleulate all braces as TY

B B3 Ey_\ 1_| Find Connections I
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Connections design

List of connections that are
recommended to be checked:

Check Connections Design — hed

ltis ded to check design of following
connections to avoid inappropriate results

Connections
7.Connection 7 @

3.Connection 9
55, Connection 55 p
52. Connection 52
53. Connection 93
59..Connection 59
101..Connection 101

127. Connection 127

Close

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

Select Connection 127
and press Edit button.

Press Preview Connection

Edit Connection - *
General
ID [127 | Tle  [Connection 127
Chord Elements 3 0 Braces 3 .
SR aul el (3 2 (B[]«
+ 2 Blements(2524, 2523) Al S +4 Elements Y.
1 sl v|[x
- - C—
Brace or Chord Angle Thickness Diameter Minimum Fy g\rerlapped cR::{istance
Chord (#2524, 2523) L 240000000
Brace (#2500) () 39.285405 |0.01 03 No
Brace (#2521) (L) 50 0.m 03 Yes 05
Brace (#2515) (L) 39.285405 |0.01 03 No
Brace (#2522) (L) 50 0.m 03 Yes 05

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

Calculate Set Braces Overapping QK Cancel

Press Remove all
conditions in chord and
braces selection
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Connections design

Press Add entities using Edit Connection - x
Femap and execute Elements General
ID Tile  [Connection 127
Select Elements 2515, 2500 N S
using Femap. Al k2| [E][E Elements w hg] [Z][E] 3] &) %@
1. n .u Select Memi-:u&rz by Element(s) ’ 3 A~ F
p Ok ‘B Select Buckling Plates by Element(s) x
ress AL Select Welds by Element(s) s
el s
Bemerts o] Bemerts LI
Brace or Chord Angle Thickness Diameter Minimum Fy gveﬂapped ?:;stance
Chord (#2524, 2523) L 240000000
Brace (#2500) (U) 39.28%405 (0N 03 Mo
Brace (#2521) (U) 90 00 03 Yes 03
Brace (#2515} (L) 19289405 |0.01 03 No
Brace (#2522) (L) 90 00 03 Yes 09

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

EL onginal parameters

Calculate Set Braces Overapping Preview Connection QK Cancel

Y]

et

B Entity Selection - Select element(s)

Add Femove Exdude + 2515 o
© © e selectAl @ @ | ¥B| | Pick

L I:I €| 1J:'| | I:’1"'| 1 | Previous Delete

Group | V| Mare Method Cancel
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Connections design

Press Add entities using
Femap and execute Elements

Select Element(s) 2524, 2522,
2523, 2521.

Press Ok
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Edit Connection — *
General
I [127 | Tte [Comnection 127
Chord Blements Braces 1'
IEI 4 HH Elements
+ 2 Elements(2500, 2515) All# n/f Select Members by Elermnent(s) »
IE‘ i Select Buckling Plates by Element(s)
v X .
AL Select Welds by Element(s)
T

Eerens Serers Co—

Brace or Chord Angle Thickness Diameter Mimimum Fy g\reﬁapped E:;i_stance
25, 240000000

Brace (#2500) (L) 395239405 |0.01 03 Mo

Brace (#2521) (L) 50 o.m 03 Yes 09

Brace (#2515) (L) 35239405 |0.01 03 No

Brace (#2522) (L) 90 0.m 03 Yes 09

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

Fy MNominal Thickness

Calculate Set Braces Overapping

(Get original parameters

ok || Cancel

T L

[ Entity Selection - Select element(s)

i®) Add () Remove

() Exclude + 2524

pod

ar

|by|1 ||PrEUiDI..IS|| Delete |I 0K

Group |

"'| | Maore ||Meﬁ10d“|| Cancel
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Connections design

Press Calculate

Edit Connection

- X
General
Select Ok twice. D Tile  |Connection 127
Chord Elements Braces

Press Close

Check Connections Design — *
It is recommended to check design of following Elements Blements D
connections to avoid inappropnate results
- SDC Verifi % I Resistance
Connections #F Brace or Chord Angle errier Overapped  coef.
7.Connection 7 Chord (#2500, 2515) _
9. Connection 9 Brace (52523) (U) 39.289405 o Parameters were calculated No
55. Connection 35 Brace (#2521) (L) 50.710595 Yes 09
52. Connection 92 Brace (H2524) (L) 39.289405 No
93. Connection 93 Brace (52522) (L) 50.710585 2. ok | | |ves 09
59. Connection 93
101. Connection 101
- - [] Use chord custom parameters (empty fields are used as original)
onnection 127

Get original parameters

1 I Calculate || Set Braces Overapping ||F‘reviewConnec:tion 2. I OK Il Cancel

Close 3.
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Connections design

D1

D2

Tl

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 >

General MNavigation

E [1 ] e [Jor Check 1 | comnectenin [ || Navgete .

Mias [Creck |

D Title Brace or Chord Angle Thickness Diameter T >t Is Overlapped  Resistancecoef.  ~ | 4=

Desciption | ck accordngto API RP 24 LRFD (1st, 1953 v |  (pen ey

Joirt nodes o be checked ] Chord (#1777, 1776) 0.02 0.252 ¢

Selection | Al Entties | [# : Brace (#1772) (U) 45 om 02 Yes Mo jo)

] Brace (#1775} (U) %5 001 02 Yes | Yes 03

Recognition settings - Brace (H1774) (L) K 45 0.01 02 Yes No p

Maximum distance between joint nodes of one connection i Brace (#1773} (1) \ 4 om 02 RES Yes 09 b4

on the cherd = 129 Connection 129

(® Use D/4 (D - chord diameter) - Chord (#1793, 1790) \ 0.019 0382

Brace (#1791} (U) 63434954 (0012 0342 |Yes  |No

() Custom distance
Brace (21792} (U) 434954 0012 0382 |Yes | Yes 09

0.1
X\H ‘ //1 = [130 Connection 130 N
Orme | Dsmce _ I Chord (1796, 1784) eam}b 0019 04 Upper braces

] Brace (£1758) (U) \.012 0.342 Yes No
I ] Brace (1800) (U) 63.434954 | 081 0.228 Yes Yes 09
] Brace (#1759} (L} 63.434954 [0.0MN_ [0.342 Yes No
Angle between braces treated as in 15 =131 Connection 131
TraTEe A ={me] ] Chord (#1757, 1795) 0013 4
Brace 1y 4 Boee? Brace (£1801) (U) 63434954 | 0.012 oM [Ves No
\A< ] Brace (#1803) (L} 63.434954 [0.011 0228\ |Yes Yes 0.9
' ] Brace (#1802} (L) 63434954 |0.012 0342 \Yes No
\ B |132 Connection 132 \ Ch rd
Chord Chord (#1805, 1804) 0.02 038 N
Brace (£1806) (U) 45 0.007 0.13 Yes \No
Chord maximum curvature angle [0to 15] Brace (41808) (U) 90 0.008 0.15 Yes N
] Brace (1807) (U) 45 0.007 0.13 Yes No N\
Joint type recognition settings = 133 Connection 133
Forces Tolerance, % 1 s Chord (#1810, 1809) 002 038 N
[ Calculate all braces as TY ilrace ﬁ}ﬁ] 1} (H) ﬁ Eﬁz 2 1‘:‘ Yes E‘!" \\\ vl -
BB E \ Find Connections % %21 | Clear Resuits Set Resistance Coefficients Overall table Set brace load transfer 0K \ Cancel 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.

% B | Clear Results Set Resistance Coefficients Overall table Set brace load transfer oK Cancsl

16 www.sdcverifier.com



Joint Check API LRFD

Resistance coefficient depends on the strength of
welding and is used in calculations of overlapping
(Section E.3.2 API 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
Feuor F,

Filler Metal
Requirements [b, c]

Complete-Joint-Penetration Groove Weld

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

Compression normal Base 0.90 F, Filler metal with a strength

to effective area level equal to or less than

Tension of compres- matching filler metal is per-
. . mitted to be used.

sion parallel to axis

of weld

Shear on effective Base 0.90 0.60F,

area Weld 0.80 0.60F gy

General

Mlias Check 1

General

- Thickness Diameter T>t  IsOveriapped Resistance cosf.
Joint nodes to be ched  Chord Elements Braces I
Selection EREILE I AL Rs| B R L
| + 12 Elements \ N + 3 Flements(2543, 2427, 2564) | ~fms |
Recognition settings = o < H
I set Braces Overl -
Maximum distance bef races Bverapping L
on the chord: il
@ Use D4 (D-choy  Overlapped brace conditions: Brace # Thickness Diameter Brace Angle Is Overlapped ~ Resistance coef.
O Custom distance | | 1. Minimum thickness #1 (BlemID = 2543) (L) 4572524299 [No | ]
2. Minimum diameter (\flhl_ckr!esses are equal); #2 (BlemID = 2427) (U) | 0.01 02 %0 Yes 08 Ll
k\\ 3. Maximum brace angle (if diameters are equal); L
4 Random brace is taken in calculations if any #3 (BlemD = 2564) (1) | 0.01 02 45.725224592... | No 08
e condition is satisfied: I
o4 L
Resistance coef Apply i
Angle between brace: [l
one plane. A= [Dto 30 i
- H
Set Overlapped (Yes) | | Set Overdapped (No) Close u
. T T T
Chord maximum curval 1
Jairtt type recognition § b
Foroes Tolerance, % 2 I
[ Caleulate albrace | Cajcuite Set Braces Overapping | | Preview Connection oK Cancdl | v
B e = Find Connections | 2] %21 | Clear Resufts | | Set Resistance Coeficients Overaltable | | Set brace load transfer oK Cancel

xb'@ﬂ-l-

Partial-Joint-Penetrat

ion Groove Weld

effective area)

Compression nor- Base 0.90 F, Filler metal with a strength
mal to effective area level equal to or less than
y matching filler metal is permit-
Tension or compres- ted to be used
sion parallel to axis of :
weld (]
Shear parallel to Base [fl [fl
axis of weld ‘Weld 0.75 0.60Fexx
Tension normal to Base 0.90 F,
effective area Weld 0.80 0.60F
Fillet Welds
Shear on effective Base [fl [fl Filler metal with a strength
area Weld 0.75 0.60F=xx[g]| level equal to or less than
- matching filler metal is permit-

Tlensmn or compres- Base 0.90 F, ted to be used.
sion parallel to axis
of weld [e]

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

matching filler metal is permit-
ted to be used.
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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 % B2 | Clear Resutts 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 whiech 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 increased thickness T,

and length L (for cases where joint cans are centered on N
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:

TDH_

P =P+ L [P@)}P(1)] for L<25D (E.3.4-1a) ﬁ "
25D - —f ) — .
P =PF© for L>25D (E.3.4-1b) 2
where: )

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

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

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

transfering

no transfering

transfering

Te T nominal

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%*1L4 =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 Crverall table Set brace load transfer
Set braces load transfer - *
Connection 1D Brace # ls Load Transfer Effective Length

s mEmo-se e e »
#11(Eem ID = 2427) Yes 1 p
#21(Bem ID = 2564) fes 06233

52 #01(Elem ID = 2442) Yes 0.2732

LX} H01{Blem ID = 2422) Yes 0.2732

5 #01({Elem 1D = 2426) fes 1

126 #01(Elem ID = 2554) Yes 0.6293
H11({BEem ID = 2425) fes 1
#21(Elem ID = 2541) Yes 0.6293

Is Load Transfer | Yes ~ Apply

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:

Materizl Fatigue Parameters

- m} X
Propertis
Materials Tensile Strength [Pa] Yield Stress [Pa] Tensie Strength [Pal
1. AIS| 4340 Steel
2. AIS1 4130 Steel 360000000 240000000

Yield Stress [Pa]

Set

I OK I Cancel

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

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

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

19

3% Settings Add Material
c-Hl Model ID [1 | Tie  [AISI4340 Steel
&) Components (0)
S, Materials (2) Description | [~
RN 1 AIS| 4340 Steel
65, 2 AISI 4130 Steel Properties
L Properties (17)
& FEM @ Property Walue
2 2 Constraints (1) E
Cx Cocfficients Young Modulus [Pa] 210000000000
__:g ““g'm't"’" Shear Modiulus [Pa] 0
& 1.dob1 Poisson Ratio 032
5
X Tools Shear [Pal 156000
- Standards (1) .
72 Post-Processing Mass Density kg/m"3] 7850
-[iil Reports (0) SDC Verifier Relevant
Tensile Strength [Pa] 360000000
Yield Stress [Pa] 240000000
Aoply
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Joint Check Expand Table

of results for each brace

Press H5 to Add Expand table. Detailed table

Load Set: 1..All loads combination

BB 2

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

Press Fill Table

Press OK

OO OO

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

Forces Tolerance, %

Joirt type recognition settings

[] Calculate all braces as TY

Find Connections

™ Joint Check Expand Table O K
o B e
General
L3
D ‘1 | = |Tabla 1 ‘ . . . Effective §
Connection Id Brace Number Angle Thickness [m] Diameter Jm] Joint Type Gap E37)
Description ‘ ‘ “ - ﬁ
Selected Load 2 . 7 #37.1(Bem ID = .. 2
Load Set 1_All loads combination i #38.1(Elem ID = ... |50 0.01 0.30 Y 173 B
19 #119.1 (Elem ID ... | 84.283405 0.01 0.30 TY 172
Options N20 #120.1 (Elem ID ... (84.289405 001 030 TY 172 i
Show Results Utilization Factars Only ~ 55\ #55.2(Elem ID = ... | 50 om 0.30 K{3.03%) Ty (11.... [0.00 1.20
Display Parametersin | Columms I EIRN #55.2 (Elem ID = ... |30 001 030 X 120
127 \ #1272 (Elem ID 50 0m 030 K{d72%) X (552 (0.00 120
Filt
L=t 127 N\ #1272(EemiD ... |90 001 030 TY (196%) % (38 120
Parameter 3 . IO\terEII Litilization Factor VI \
Value 1
‘ ‘ Select Load X
Sort by
Load Type Load Set
P, et i ~
e 3 . | BT ] O Individual Load 1_Allloads combination
Order Descending > ® Load Set
Connections on Selection O Load Group
Al kS| ] 2| ] 8
+ 530 Elements -~ Jobs
v|[x
- E

Set Default Title

Cancel

>

<
4 . W Plot Forces

Plot Gaps Plot Classification

5 . I OK I Cancel
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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.

50% K, 50% Ta&Y
(Interpolate)

% )
e
I
¥
5 (] (d)
%
CROSS
& M
CROSS
il

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
type is set to TY.

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

22

0.023076"

M

0.196

152

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 ored < 0
_ |Fcompression”  PTYt
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

23

OGOOG

Press HA to Add Criteria plot

Load Set: 1..All loads combination

Parameter : Overall Utilization Factor

Press W Preview. Press OK

1.2

0.9

0.8

0.7

0.6

05

04

03

0.1

Joint type recognition settings
Forces Tolerance, %

[] Calculate all braces as TY

] En Find Connections
1.

Joint Check Plot Criteria - *
D Title |
Description | | L
QOptions Connections on Selection
Check [1..Joint Check 1 | [ALL| (ks [E4 L it ‘@

Load Set |'|..Pu.|| loads combination | m 2.| + Al Ertities Ay
Parameter 3, |Overall Utiization Factor v v | X
View 1. Default View v [4] [# CrS
—_—
Labels Mone | &F Limits | None | F
Set Default Title 4. oK | Cancel
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Joint Check Expand Flow Table

OGO

Press |2. to Add Expand Flow Table

Select all Load Sets

Press Fill Table

Press OK

Joirt type recognition settings

Forces Tolerance, % 1

[] Calculate all braces as TY

1.

:alfll-c]f [N

3

Find Connections

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.

It is possible to display only Load Results, only Min/Max results or both

4
‘ B

Recent Loads

ALL Al Loads
@ Al Individual Loads
[+ Al Load Sets

All Load Groups
All Fatigue Groups

24

Joint Check Expand Flow Table

] u

General
D |1 ‘ Title |Expand Flow Table 1 ‘ E‘Zgnar:gteicg Load E?ect;ve:f{rength Ma(\EC;P;’cﬂy Igjgzrgyﬁfggi_g? Bea;?rg-g‘laapr;em Com!:gi;.oad PD perpg:ld\cular ~| 2
Description | [[v €33 uern(Eﬂ;i%ﬂar el
N . 1.1 (1d=368) I |
Count |L51..Al loads combination 2. Min 057 on oot 000 o t
Max 057 om 001 000 00 [§
Options 21 (d=1046) Lsi 057 000 0.00 000 000 i
Shaw Load Results and Min/Max ~ mi” 3 i; 3 £ 3 £ 3£ 3 $ t
Skip Rows without Maimum 232 (d=1053) 151 057 000 000 000 000 t
e Min 057 000 0.00 000 000 [§
Max 057 000 000 000 000 3
e b= SN EXYE) Ls1 038 [ 000 000 001 |
alue 1 Min 038 002 0.00 000 001 [§
Max 038 002 000 000 007 [§
Sort by 41(d=913) Ls1 038 001 0.00 0.00 0.00 i
Parameter Nene v Vin 038 [T 000 000 000 t
N Max 038 om 0.00 000 000 [§
o DT 51(d=372) 151 057 001 o 0.00 0.01 t
Connections on Selection Min 057 [T 001 000 0 [§
| Max 057 [T 0.01 0.00 001 [§
6.1 1d=1038) (51 057 0m 000 000 000 t
+ 530 Blements o Min 057 001 000 000 0.00 C
v = Max 057 [T 000 000 000 i
6.2 (1d=1045) Ls1 057 om 0.00 000 000 «
ol Vin 057 [T 000 000 0.00 [§
Max 057 [T 0.00 000 000 [§
S B ] AR Ls1 083 000 001 001 0.0 &I M

Set Default Title

3. =]
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Joint Check API WSD

Joint Check APl WSD interface is similar to Joint Check API LRFD.

Execute Checks->Add->Joint Check AP1 WSD

Post-F Add N |
Repor EE Remove multiple
%:3 Renumber
Predefined »
Copy To Standard...

Press Find Connections

L1

Change Selection
Move

Clear Results

Press @ to Add Criteria plot

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

25

EHEEEEE®EEE

Custom Check

Custom Check (no load)
Plate Buckling

Plate Buckling (no load)
Weld Check
Weld Check (no load)
Stiffener Buckling

Stiffener Buckling (no load)
Property Check

Deflection Check

Joint Check API LRFD (1st, 1993)

Joint Check APl WSD (21st, 2000)

EHEH H HEEH

Joint Check IS0 (1st, 2007)
Joint Check Meorsok (Rev.3, 2013)

|-Connection Check (EM 1993-1-8, Ch 6) beta
Joint Check Eurocode (EM 1993 1-8, Ch 7) beta

)

4 Joint Check WSD - [m}
Hias |check2 |
1d Ttle BraceorChord  Angle Thickness Diameter Tat s Overtepprg |~ [
Desciption [ according ta AP| RP 24 WSD (21st. 2000} % | " re—
Connection
2 Connection 2
Joint nodes 1o be checked
3 Connedtion 3
Secion 1229 s Comecton 3
A 5 Connection 5
lecognition settings 3 C g 3
onnection
Maximum distance between joint nodes of one 7 Connection 7
on the chord ennectien
@ Use D/4 (D - chord diameter) 8 Connection &
5 Connection §
O Custom distance 01 0 Cennedtion 10
) \‘ I {/ ‘ 11 Connection 11
12 Connection 12
= Desinal Lid) - 13 Conneation 13
i | 14 Cannection 14
15 Connection 15
Angle between braces treated as in s ] 18 Connection 16
one plane. A = [0to 50] 17 Cannection 17
Bt 4 18 Connection 18
13 Connection 19
A 20 Connegtion 20
21 Connection 21
char 2 Connection 22
2 Connegtion 23
Cherd maximum curvature angle [Oto 15] 2 Cannection 24
25 Connection 25
Joint type recognition settings 26 Connection 26
Forces Tolerance. % 1 E 2 Connection 27
28 Connection 28
[ Caloulate all braces as TY 9 Connection 75
Siress Increase Factor (SIF} 30 Connection 30
32 Connection 32
SIF valus 1 33 Connection 33
3 Connection 34
i Cormecton 35 =

2_ [ | Clear Ml Resuts | | Set Brace Load Transfer | | Set Resistance Cosfiicierts

.
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Joint Check API WSD

@ Load Set: 1..All loads combination

@ Parameter : Overall UF

@ Press O Preview. Press OK

12
B # 1.1

-re - o
Ty i"’u_ = -.1'? ;-:“ 1

Wy @ 4

iy
M
o= .
°°

o
0.6

0.5

0.4

g ™ v

e o %
&

‘f*!!i 2 ¥y
¥

*

03

",
5
&

0.2

”
3
[
K

. | 0.1

Joint Che ot Crite — >
ID Title |
Description | | L¥2
Options Connections on Selection
Check [2..Joirt Check API WSD 2 | (A ks () (B (G )

Load Set |'I...F'n|| loads combination 1.| + All Entities A
Parameter Q. IOtreraII UF W I v | X
View 1..Default View w | (| [# @ @
e
Labels Mone | &+ Limits | Mone | &
Set Default Title 3.3 OK | Cancel
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Joint Check ISO

|+ Add 4 | Custom Check
. . . .. . = Remove multiple v|  Custom Check (no load
Joint Check ISO interface is similar to Joint Check API. - (notoac)
&4 Renumber [ Plate Buckling
Predefined y |E Plate Buckling (no load)
Execute Checks->Add->Joint Check I1SO Copy To Standard.. M Weld Check
Change Selection @ Weld Check (no load)
£ Move Stiffener Buckling
p Eind C ti Clear Results Stiffener Buckling (ne load)
ress Fin onnections @ Property Check
Deflection Check
@ Joint Check API LRFD (1st, 1983)
Press IEI to Add Criteria plot [ Joint Check APl WSD (21st, 2000)
1. |E Joint Checkiso (st 2007 |
[& Joint Check Morsok (Rev.3, 2013)
[&] I-Connection Check (EN 1993-1-8, Ch 6) beta
[&] Joint Check Eurocode (EN 1993 1-8, Ch 7) beta
Joint Check IS0 - m} e
D 3 | Title [Joint Check 150 3 | Connedtion ID 1
Alias [checka |
Id Title Brace or Chord Angle Thickness Diameter T>t Is Qverlapping ™ El
Description [its check accarding to 150 13902 (1st, 2007)] + | LK T
c z Connection 2
joint nodes to be checked 5 Cormection 3
S : Comectin
= 5 Connecion 5
ecognition settings . e
Meimun distance between ot nodes of one conecton e Connedtion 7
on the chord:
@ Use D74 (D -chord diameter) ‘: E“"”ii“"‘:
onnection
. . (O Custom distance 0.1 10 Connection 10
Joint Check ISO is a part of the g i Comecton 1
. 2 Connection 12
standard ISO 19902  (first = |'j__ 0 Comecten 13
on® . 14 Connection 14
edition, published 12 DEC 2007) 1 Comecton 15
Angle between braces reated 5 16 Comnection 16
koot R Covocton 17
[ g ot 18 Connection 18
19 Connection 19
A 20 Connection 20
21 Comnection 21
Choed 22 Connection 22
n Connection 23
& 24 Connection 24
ord maximum curvature angle [Oto 15] > Cormection 25
Joirt type recogrition seftings % Connection 26
Forces Tolerance, % 1 =] 7 Connection 27
) Connection 28
[ Caleulate al braces as TY » Connaction 29 o E‘
4 @ 2. [FroComedions] B[R] [ Ceorit Resuts | | et Use Can caluistions | | et crtcal s Cancel
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Joint Check ISO

Load Set: 1..All loads combination

Parameter : Overall Utilization Factor

Press B Preview. Press OK

12

0.8

0.7

0.6

0.5

04

0 |
Description | | LY
Options Connections on Selection
Check [3.Joirt Check 150 3 | (A (ks (] |25 [ |
Load Set |1..NI loads combination 1. | + All Entities p
Parameter 2. IOveraII Utilization Factor ~ I
View 1. Default View v | (| | # .@ @
Benents
Labels MNaone rd Limits | Maone | &

Set Defautt Title

3. || Ok | Cancel
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Joint Check Norsok

. . . . . . I-:] Post Add 3 Custom Check
Joint Check Norsok interface is similar to Joint Check API ot =
3 Reports ( x: Remove multiple Custom Check (no load)
9 Renumber [ Plate Buckling
Predefined » |[E Plate Buckling (ne load)
. [ Weld Check
Execute Checks->Add->Joint Check Norsok Copy To Standard...
Change Selection [E Weld Check (no load)
£ Move Stiffener Buckling
Clear Results Stiffener Buckling (no load)
Press Find Connections @ Property Check
Deflection Check
[Z]  Joint Check APILRFD (1st, 1993)
. . [&] Joint Check API'WSD (21st, 2000)
Press IEI to Add Criteria plot Bl scint Check 50 (11, 2007
1 [Z] Joint Check Morsok (Rev.3, 2013) I
[& I-Cennection Check (EN 1993-1-8, Ch 6) beta
[Z]  Joint Check Eurocode (EM 1993 1-8, Ch 7) beta
Joint Check Norsok — O P
oo e m Comnectiond [ |
Aias [check4
I Thle Brace orChord  Angle Thickness Diameter Tt Is Overapping
Description |2ck according to Norsok NDD4 (Rev.3, 2013)] w \ =R —
Joint rodes to be checked § E“""e“‘“” §
Selection i Comecsons
Recogriion sattings Z E“""z‘“” Z
onnection
Masmanditance betneen ank noces o ne connection 7 Connection 7
on the chor
@ Use D/4 (D - chord diameter) ‘: E“”"z‘“”g
onnection
N . O Custom distance [ Connection 10
Joint Check Norsok is a part of ™ /‘ i Comecion 1
12 Connection 12
the standard Norsok N0O4 (Rev. 13 Comnecten 13
i ﬁ 12 Connection 14
3, February 2013) B Comecin 15
’ 16 Connection 16
Angle between braces treated 15
eyt N LR Covecon 1
J— g ez [ Connection 18
19 Connection 19
A 2 Connection 20
21 Connection 21
chord 2 Connection 22
) Connection 23
- ) 2% Connection 24
ord maximum curvature angle [Dto 15] - P
Jonnt type recognition seftings 2% Connection 26
Forces Tolerance, % i = 27 Connection 27
zs Connection 28
[ Calculste al braces as TY Conrection 29 v |E|
2 I Find Connections I B @ | Clear Al Resuts | | Set Lse Can calcuiations Cancel
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Joint Check Norsok

@ Load Set: 1..All loads combination

@ Parameter : Overall Utilization Factor

@ Press B Preview. Press OK

30

1.2

1.1

Joint Check Plot Criteria — X
: |
Description | | '
Options Connections on Selection
Check [4..Joirt Check Norsok 4 | AW ksl B2 R
Load Set [1.Allloads combination i + Al Entities .
Parameter 2. IOveraII |kilization Factor VI
Wiew 1..Default View AL I @ 4@

Labels None & Limits | Mone | &
Set Default Title 3. j.t QK Cancel
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Report

— 11
. m’f}\dd 2 | il Wizard - Empty
EXECUte Add => DESIgner - RESUItS = Remove Multiple [ Wizard - Model Setup
from Report ConteXt menu. 237 Renumber @ Wizard - Results
¥, Generate Multiple @ Wizard - Full
. . . Designer - Empty
|nC|ude Only First Page and Criteria Designer - Model Setup
Plots in the all Joint Checks 1. [E ossignerRessits
Designer - Full
EE Presentation

Y ) F
DEl Table of Z:'".:'".

There are 4 templates of the reports:
P P EI .E 'I...Ju:unt Check Examples

. . . =-7[+] Checks
Empty — only first page and preface items are included; -] 1..Joint Check 1
lﬁu 1..Expand Flow Table 1

w] 1..0verall Ltilization Factor (L51, All Entities, v

Model Setup — description of the model data (materials, properties,

components, boundary conditions) is included; & , Joint Check AFI WSD 2
2. w] 1..0wverall UF (L5171, All Entities, v1)
. -l 3. Joirt Check 150 3
Results — for each load extreme displacement tables, stress and B 1_Overall Ltiization Factor (LS1, All Entities, v
displacement plots are included. Predefined tables: sum of reaction forces, =& 4. Joint Check Maorsok 4
stresses/displacements summary tables. In addition all standards are 1§R 1..Overall Utilization Factor (L51, All Entities, v

included with a set of tables/plots created in the project;

Full - Model Setup + Results + all tables/plots created in jobs.
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Report. First Page

Execute Edit from First Page context

menu
Report Structure > 0 X iDDC
Press and select Support Engineer
I € PP & ID Tile  [Model Setup |
from the library
Description | | L¥ 3
Press | g, and select Customer from the Freaens |
library 1[0 Generate Ctrl+Alt+ G
# Edit Chrl+Alt+E 1.
----- [AER W e
Press OK.
First Page Editor — O *
Engineer details Customer details 3.
Engineer 2, | E I Contact F‘ersonl |c1.|stomer | E I
Company |SDC Verifier | n Company |compan'_.f | ﬁ
E-mail |support@sdcveriﬂer.com | E-mail |customer@compan}'.com |
For an engineer and customer the default data Phone [+3115 3010310 | I [+31 15 555.55.55 |
from the library is used. It is possible to fill in Address |Bivest 25..] || v Address [Bivest 251..] | v
your data and store it to the library || and Web St [sdcverfier.com | Web St |company.com |
reuse it in future projects. lere SDC V lere =
Compan
VERIFIER oS p v a
] Put logo on report plots Image
Project Details From fi
Nomber [ ] Vewon [i g ©Fonme =
MName | | x
O From View | 1_Default View
Custom Fields 4. Cancel
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Report exported to Microsoft Word

Press [d to generate complete report.

2R & o] E W)

Press @ to export to Word.

iz/..Joint Check Norsok 4

Property

3..Joint Check ISO 3

2..Joint Check API WSD 2

Bronorhe Value

150
1

Page 4 of 6 01
15

Page 5 0f 8

(L51. Al Entifies, v1)

150
1
Page 3 of & a1
15
Checks
This paragraph contains checks descriptions with their results. ooy
1..Joint Check 1

Frepared by: Frepared for:
SDC Verifier company

+31 15 30-10-210 +31 15 £55-55-55
‘sdcverifier. com| company.cam

Zijlvest 25 Zijlwest 25

2011 VB Haarlem 2011 VB Haarlem

The Netherlands The Netherlands
Engineer: Support

Customer: customer

Froject Number: First page
Version: 1

Date: 18/01/2020

ol B
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oL M
‘ ? :’ o heck IS0 3

selsction

LELAI loads combination
Al Entiies

Joint Check API
LRFD
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By . * ] . a1
Loaa st LSL_All lasds combination
Selaction AN Entisies
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Joint Check ISO

Praparad for

Company
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Value

150
1
o1
15
Entities. v1)
= 12
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- - » os
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by AL
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