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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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Launch SDC Verifier

Open in Ansys Workbench
JointCheck.wbpj

Double Click on 2 |E_model

[
I

or in context menu click Edit

Transfer Data From New
Transfer Data To New

Update
Update Upstream Components

[Z%, JointCheck - Workbench

HRBe
‘_”\ﬁﬁﬂﬂ} ‘r - Project

Fle View Tools Units Extensions Jobs Help

glimport... ] So Reconnect [2] Refresh Project # Upda

@ Analysis Systems

B Code Checking and Reporting

& SoCVerifier

@ Component Systems

@ Custom Systems

@ Design Exploration

B ACT

[T View All / Customize...

Nl ol s w N ey

6 & € n0aLl

te Project | 5w ACT Start Page

A - B
EngineeringData v/ =2 |H model &,
Geometry 7 3 B Recogrition Z
Model v uF 4| Load Combinations v
Setup # 4 5 B standards i
Solution ¥ . 6 | [ Reports v 4
Resuits 7 4 SDC Verifier

All Loads

T 30b Moritor... (N0 DPS Connection | Show Progress |14 Show 22
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Predefined Project

EIQ 1..Static Structural

=42 Individual Loads (6)
‘.ﬂ 1.Gravity - step #1
48 2. Force Right - step #2
4R 3 Force Left - step #3
%8 4. Force Down - step #4
- 4Z8 5_Force Middle YX - step #5
. -4 6_Force Middle -YX - step #6
-9+ Load Sets (4)
. ¢ 1.Rightleg
e 4. Middle -YX
-4 Load Groups (1)
-F3 Fatigue Groups (0)
[ Tables (0)
ol Plots (0)
#-N Tools
- Standards (0)
@ Optimizations (0)
@ Reports (0)

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

6 www.sdcverifier.com



Analyze Job

Execute P Analyze from Static
Structural context menu

@ Press Ok

@ <® Views (1)

Add
Add Job Of Jobs
Rename Multiple

Remove Multiple

Analyze

Safety Factors
Update

Clear Results

Create Base Loads

Analyze

Jobs
[] 1.Static Structural

Skip Analyzed Jobs

Skip Jobs and Standards with Results

Standards

AL ok | cancel
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Joint Check API LRFD

@3N, Tools H

ABS >
AISC 3
AP >
ASME VIII (2010)

DIN 15018 (1984)

DNV »
DVS 1608 and 1612

EN13001 (2018)

Eurocode3 »
F.EM. 1.001 (3rd, 1998)

FKM (5th, 2003)

1SO 19902 (1st, 2007)

Norsok NOO4 (rev.3, 2013)

Execute Standards->Add->Custom :jjé'lo"“ I Rename Muliple

Remove Multiple

Renumber

Clear results

Title: Joint Check Examples. Press OK 8, Load from Library

Execute Checks->Add->Joint Check API LRFD

Custom

O TDNDENDNENDNEDNEE @

r Comparison Standard h

Edit Custom Standard X

Joint Check API LRFD is a part of the standard o [ | rr— |
Standards (1) H "

API RP 2A LRFD (1%, Jul 1993) B8 1. bt Check Exanples
. @E.g Input Description | El
I ==

- § Optimizatior =/ Rename Multiple
“[] Reports (0)

Custom Check (no load)

Remove Multiple Plate Buckling

a1 |11

Renumber Plate Buckling (nc 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 ISO (1st, 2007)

Joint Check Norsok (Rev.3, 2013)

Predefined »
Copy To Standard...

Move

Clear Results

|I-Connection Check (EN 1993-1-8, Ch 6) beta

Nodes: 4367 | Elements: 2262 | SYS.mechdb Joint Check Eurocode (EN 1993 1-8, Ch 7) beta

BE BEEEE|EEEEEE @@
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Joint Check Settings

OJONONONONONGC,

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.

Press Find Connections to perform recognition.

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

4.

5.

6.| [[] Calculate All Braces as TY I

General
ID |1 | Title |Joint Check 1 |
Alias |Check 1 |

Description [k according to API RP 2A LRFD (1st, 1993)| W |

Joint Nodes to be Checked
Selection | Al Entties | l#

Recognition Settings

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

(® Use D/4 (D - Chord Diameter)

(O Custom Distance 0.1

Angle between Braces Treated asin _15
One Plane. A = [0to 90]
Brace 1 x ‘r Brace 2
\ .
N |

\

Chord

Chord Maximum Curvature Angle [0to 15]

Joint Type Recognition Settings

Forces Tolerance, % 1 Bl

7.| Find Connections
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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
N - » dlametelfs .and thlcknesses. .Dependlng‘ on the welding
= = Z process it is possible to modify connection and set chord
tis rec ded to check desi foll g
connections to avoid inappropnate results an d bra ces manua | Iy
Connections 1 E I .
53..Connedion 58 | ﬁ
78..Connection 78 e
.;%;.._(Eonnection-‘ﬁ 1 p Edit Connection s P4
121 ..Connection 121 Gansral
Rl Rennectan 127 I [50 | Tte [Connection 150
125 Connecton 129 e = 3
149, Connection 143 Sl S ) o
T [pu] he| (2] 2 La&ﬁ AL k| | | La&ﬁf
+ 2 Elements (2081, 2031) N = .| =4 Bements
v X ‘* v b 4
2P o Select Conne_ctlon 150
o and press £dit button.
Close Brace or Chord Angle Thickness Diameter Mirimum Fy gvedapped cH::fi.stance . .
| Crord (#2087, 2031) lo3 [ [ | Press Preview Connection
Bace (2059 () s ot oz ] o ]
Two separate connections will Brace (#1584) (1) |0 joor |03 | o 109
) Brace (#1985} {L) |45 0.01 |03 |No | Press Remove all
be created automatically for Brace (2019) 1) [s0 001 l03 ['ves 03 -, .
. . - conditions in chord and
cross type of joint with equal .
. . ; braces selection
dlmens|0ns. Wlth Chord para”el [ Use chord custom parameters (empty fields are used as original)
and perpendicular.
2.
Calculate | Set Braces Overapping oK Cancel
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Connections design

Press Add entities using
AnsyS Edit Connection - =
General
Select Mesh elements ID D [150 [ Te [Comnection 150
2510, 2497 Chord Elements R Braces
. AlL 'E G A | s B G
I N | : - N~
Press Yes Bl |2 | %
s p L P
F— e — orerts [T ]
Brace or Chord Angle Thickness Diameter Mirimum Fy g\rerlapped CH::;.stance
| Chord (#2081, 2031)
Brace (52059} (L)) |45 0.01 03 No
Brace (#1984) (L)) 30 0.01 03 Yes 03
Brace (#1985) {L) 45 0.01 03 | | No
Brace (#2015) (L) 30 0.01 03 | | Yes 03

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

| Calculate Set Braces Overlappnao Pre'mew Connection_. oK _. Cancsl
Select element(s) 2'
(| T —— Entity | Element ID | _Element Type | Body
2 Mesh Elements, Summary
Mesh Element 1 2081 Low Order Beam Beam (Pipe D300x10)
3. Yes No Mesh Element 2 2031 Low Order Beam Beam (Pipe D300x10)}
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Connections design

Press Add entities using
Ansys

Select Mesh elements ID
2526, 2528, 2525, 2527.

Press Yes

Select element(s)

o Select Elements and press "Yes’

Edit Connection - *
General
D [113 | Tile  [Commection 113 |
Chord Blements
Tanel ezl ] ] ] ] [ 1 B
lau hs] (2] (][] (] (o] ~
+ 2 Blements (2510, 2497) . I o~
E © I
o
2] 2] s p
B T —
Brace or Chord Angle Thickness Diameter Minimum Fy g\redapped CR::"_.stance
Brace {52497 (U) 4499998 | 0.01 03 No
Brace (#2526} (LI} 89.95958 o.M 03 Yes 09
Brace (#2510} {L) 4499398 | D.01 03 No
Brace (#2525 (L) 8999994  |0.01 03 Yes 09

Diameter

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

G ongirss| pmranetEm

3| Yes I | No

12

| I = [ ok ][ Gawa _
Entity | Element ID| Element Type | Body
4 Mesh Elements, Summary
Mesh Element 1 2019 Low Order Beam ' Beam (Pipe D300x10)
Mesh Element 2 1985 Low Order Beam ' Beam (Pipe D300x10)
Mesh Element 3 1984 Low Order Beam Beam (Pipe D300x10)
Mesh Element 4 2059 Low Order Beam ' Beam (Pipe D300x10)
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Connections design

Press Calculate

Select Ok twice.

Press Close

Check Connections Design — X

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

Connections [ |

2

58..Connection 58
78..Connection 78
111. Connection 111
121..Connection 121

127. Connection 127
129. Connection 123

149 Connection 143

Connection 150

13

Edit Connection S 5
General
D [150 | Tle [Comnection 150
Chord Hements
= e e
AL RS ] |
+ 2 Elements (2059, 1385) ~N| | | +4 Elements |
ix & T
2 R
Barers e —
SDC Verifier * | Resist
| Brace or Chord Angle Fy Os\rerlapped c:;. ance
Brace (#2013) (U) 45 o Parameters were calculated No
Brace (#2081) (U} 45 Yes 09
Brace (#2031) (L) 45 “ Mo
Brace (#1384) (L) 45 2.' I ; I Yes 09
[ Use chord custom parameters (empty fislds are used as oniginal)
(5 ongina| pronEtem
| Calcuiste ||| Set Braces Overapping | | Preview Connection | 2.1 ok || Concel
www.sdcverifier.com



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.
Jaint Check \ - =] X
General Navigation
D [1_ ] e [Joim Creck 1 | comnection D Navigats %
Alias [cnesia | o
T— D Title Brace or Chord > Angle Thickness Diameter To>t ls Owedapped  Resistance coef. A : &
Description | [+] e = =
Joirt nodes to be checked : Chord @177, 1776) 002 0252 i#]
Selection |;‘ i Brace {#1772) (L) 44995759 |0.01 0.2 Yes No !‘@
=1 Brace (#1775} () 44999759 | 0.01 02 Yes  |Yes [E] =
o cogriin st i Brace #1774) (1) & 44.999759 | 0.01 02 Yes Mo
WMaximum distance between joint nodes of ane connection : . Erece AL M 00 L L Yo G [;‘
on the chord = |24 Connection 24 [Ead
@ Use D/4 (D - chord diameter) -- Chord (#1784, 1780) 002 0252
Brace (#1779 (U) 44999742 (0012 [0.22 Yes Mo
S Brace (#1778){U) \easse7a2 0012 [0 Yes  |Yes 09
\ . Brace (#1783 (L) Aga97ss (0012 (022 Yes Mo
Brace (#1782) (1) 44959759 0012 |02 Yes  |Yes [X] Upper braces
= |25 Connection 25
Chord (#1822, 1819) N2 0252
Brace (#1821 (U) 44999759 00N |02 Yes Mo
Angle between braces treated as in |1 5 I Brace (#1820} {U) 44.999759 | 0.01 02 Yes Yes 09
e e = I O i Brace (#1823) (L) 44995759 | 0.01 02 Yes  |MNo
B iy [ Brace {#1824) (L) 44.999759 | 0.01 Yes Yes 08
\-\ g = |26 Connection 26
N : Chord (1959, 1974) 003 048
\< Brace (#1890) (L) %0 002 0252 N\Yes  |No Chord
N nor = |27 Cannection 27 /
Chord (#1959, 1974) 003 048
Chord maximum curvature angle 0to 15] : Brace (#1897) (L) 90 002 0252 [Yes \[No
ERED Connection 28
Joint type recagrition settings Chord (994, 1009) 003 048
Forces Tolerance. % i HI Brace (£1891) (L)) 90 002 0252 [Yes  [MNo
[ Calculste all braces as TY H |12 R o
A Chord (7934, 1003) 003 048 | [
| E \ [ Fnd Connections | ) | | Clear Restkts | | Set Resistance Cocficierts | | 0 | | 5ol brac load ransfer o\ || 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 (B [GearRents | | s aeficients | | O | == — (;-xd‘

o

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 APl 2A RP LRFD). Table J 2.5 is
taken from Load and resistance factor design
specification for
December, 27 1999 (AISC). Default value is 0.9. It
can be applied to overlapped braces

structural

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

. 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

i = = %
Gereral Navigation
il [ |me fomcreckt | comecionn | || Navigate |
| Edit € = y
| Thickness Diameter T>t  IsOverapped Resistance coef. & | o
Genera 0 ] ] |
i} Tde [Connection 5 | [lossa o8 | [ Il
10012 (0342 [Ves  |Yes [os ®
— i [Joos Jos [Yes  [No |
3 LELR A AL RN AL - Blo0T (02 ¥es  |Yes [os | |
2 Eeme B4 Set Braces Overlapping - O X B x
Overlapped brace conditions Brace Thickness  Diameter Brace Angle Is Overlapped  Resistance coef. E
1. Minimum thickness; ElemID ] 0 ! 03 |
2. Mlmr_'num diameter (ifthicknesses are equal); #2(BemiD=10)(U} |0.018 [0.4 ) |Nu ‘ |
Hements | |3 Maximum brace angle (if diameter are equal); : : = [
4. Random brace is taken in calculations if any #3(BemiD = 364 (1) |0.01 |02 “2"’77555535“55 \05 . .
condition is satisfied; E
Brace or CH |
Resistance coef. Apply
Brace (4133 b
Brace (#10) E
Brace (/964 £
Set Ouerapped (Yes) | | Set Ovedapped o) = P
[] Use chord custom parameters {empty fields are used as original) F i i i i
[lem o | ‘
L0002 (¥es  |Yes 08
0.01 046 |Yes No |
— 003 048 | [ [ v
Caleulate | [ Set Braces Overapping I Preview Connection oK Cancel Ejve@mame Set brace load transfer

Partial-Joint-Penetration Groove Weld

Compression nor- Base 0.90 E; Filler metal with a strength
mal to effective area level equal to or less than
Tension or compres- gtﬁ:ﬁg 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 [ 1f 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, ggtf:g'g :ﬂ; 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.
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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 2] '  ClearResutts [ Set Resistance Coefficients |

www.sdcverifier.com



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
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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 |D Brace # ls Load Transfer Effective Length
7 | #01(Blem |D = 2543) | Yes |0.62932 ‘@
| #11(Elem 1D = 2427)
#21{Hem |D = 2564} Yes | 0.62932
15 | #01(Blem 1D = 2541) Yes | 0.62932
{#11(Bem ID = 2425) | Yes |1
E#21{Elem ID = 2554) Yes |0.62932
20 #01{Hem ID = 2442) Yes iD_Z?El‘I T2
2 | #01(Blem D = 2426} Yes 11
2 éﬂm{Elem ID = 2422) | Yes 10.273172
ls Load Transfer | Yes ~ Apply
Hfective Length | Apply Cloze
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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 - O x

Properties
Tensile Strength

Materials Tensile Strength “field Stress

Yield Stress
| |
Set
I Update from Ansys I
DK 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

Apply.

#-® Views (1)
- B Model
&) Components (0)
-5, Materials (1)
gy 1.Structural Steel

2T Properties (16)

+-& FEM Loads (7)

(-4 Constraints (1)
#-B Recognition
=l Jobs (1)

- 1..Static Structural
&N Tools
=B Standards (1)

= 1.Joint Check Examples

0 Input
=[] Checks (1)
i-[@] 1. Joint Check 1

¢4 Post-Processing

f Optimizations (0)

[l Reports (0)

Add Material

D [ ] e [Stuctal Seel

|

Description [s comes from 1998 ASME BPV Code, Section 8, Div 2, Table 5110.1 J v

Properies

Property
FEM Relevant
Young Modulus [Pa]
Shear Modulus [Pa]
Poisson Ratio
Shear [Pa]
Mass Density kg/m"3]
SDC Verifier Relevant
Tensile Strength [Pa]
Yield Stress [Pa]

Value

200000000000
76923076923.0769
03
i

7850

460000000
250000000
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Joint Check Expand Table

Press Add Expand table. Detailed table of Joint type recognition settings
results for each brace Forces Tolerance, % 1 5
[ Calculate all braces as TY
Selected Load: Load Group‘l..Load Group 1’ L. -
B = Find Connections
Show only joints that fail : ON
Sort by parameter : Overall Utilization Factor
@ Press FIII Tab/e ¥4 Add joint check expand table - a x
=) 4
General
o[ ] s
@ Press OK =1 ) | e iy e g ST e s
Seaind 2. D02734653  |0.003500838 | 05110852 |05110857 | | 1725323
Load Group 1. Load Group 1 PE |45 tHIZ?SdEm 0.009500838 -0.5110852 0.5110857 1.72_5323
46 m 0.009500838 0.5110852 0.5110857 1729323
Table build type allows to Afill NI N fore Do (0STORT 0oV s
parameters  in  columns  and e
connections in rows and vice versa. e 3
Parameters in rows can be used for a :::.:::J:::smﬂlmw : ' Z % select Load %
single connection for example. T -] Load Tips -
Table buid type 3 O Individual Load 1..Load Group 1
) o it s . O Load Set
Plot Forces - plot original, il @© Load Group
Connections Fatigue Grou
transformed axial forces and brace B A
.. [ 2 Connection 2 Jobs
13 Comnacion
JOlnt types :Ew:mnj 1_Static Structural
4] 5.Connection 5
6. Comnection 6
Plot Gaps — plot gaps if there is more Shesnsl
. . [ 9. Connection 9
than one brace in connection 2 10 G 1
/] 11..Cennection
12, Cannection 12 Caneal
[ 13.Connection 13
Plot Classification — plot brace joint e ol [l .

types 4, Rl [dces] [Aecee 5. [T oc | o
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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.

%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

22

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

OOOG

23

Execute Joint Check 1->Criteria Plot M

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

Parameter : Overall Utilization Factor

Press . Press OK

. a'dads(])

@ E"
E]Checksﬂ)

t‘.’- Posl
- fi Optimizations (0)
@ Reports (0)

4+ Add

& Edit

=h  Rename

Copy

X  Remove
Predefined
Copy To Standard...

£ Move

Clear Results

BB Table (expand/extreme)

||g Criteria Plot I

Joint Check Plot Criteria X
ID 1] e |
Options 2 Connections on Selection
Check [T-doit Check 1 | (o ] (] [C] (] ) [

Load Group 3 [1..Load Group 1 ] + Al Enties Al
Parameter I[OvetﬂLﬁzwm Factor _VI v |X
View [1.Defauk Vew v| [#] [#] o
Beners
Labels [None | [#]  umas [None . | [#]
Set Default Ttle | 4. OK [' Cancel
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Joint Check Expand Flow Table

Press Add Expand 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.

24

Press Fill Table It is possible to display only Load Results, only Min/Max results or both
p 0K Joint Check Expand Flow Table ] X
ress :
| it 4
General )
D [i | e [Expand Fow Table 1 ] Effective Strength  Avic A | | @
Loads 2. B
Count & =
- ¢ Recent Loads
S ﬂ:“’:: é]‘:d( Show Load Results and Min/Max ALL  AllLoads
2 - a == Examples S Rowe ) & Allindividual Loads
=[] Checks (1) | Al Load Sets
= @ [ Fitter by ¥+ Al Load Groups
22 Post-Processii # Add Parameler None
——— . FG  All Fatigue Groups
§. Optimizations & Edit
[ Reports (0) L L3 L
=) Rename K A!.54
Copy Sty . | Min
s Rernoue Parameter None ~ | Max 0.1 |0.01
22(id=9) | [
Predefined Descending K (26.95%) TY (7... |LS1 |0.40 00
Copy To Standard... Connections on Selection K(42.93%) TY (5... |LS2 1040 0.00
& Move a e (3 3] 3] (&) K (84.05%) TY (1... |LS3 [040 [0.00
e K LS4 0.40 [0.00
Clear Results = 540 Elements ~ & | Min 0.40 [000~
Table (expand/extreme] v [x Max 040 [0.01
- ]2.3(d=736) [
Flow Tabl loads] ! ! —
| e BB |xessnTro|ist Joss 000
Criteria Plot " K(84.03%) TY (1. |LS3 0.13 [0.01
3 .0 Fasa | L T 2
Bements E 1:{59 74%) TY (4... |LS4 [013 !om, v
| Set Defaui Tle 3. L] 4. oK £
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Joint Check ISO

Joint Check ISO interface is similar to Joint Check API.

Execute Checks->Add->Joint Check ISO

Press Find Connections

Alias: Check2

Execute Joint Check ISO 2->Criteria Plot {3

Joint Check ISO is a part of the
standard ISO 19902 (first
edition, published 12 DEC 2007)

= H Standards (1)
=8 1.Joint Check Examples
-3 Input
=-[¥] Checks (2)
&)-[& 1.Joint Check 1
]2 Joint Chiey
- g2 Post-Processing | Add 4
-§. Optimizations (0) | & Edit
-[] Reports (0)

=) Rename
Copy

X Remove
Predefined »
Copy To Standard...

Move

<

Clear Results

Table (expand/extreme)

& Standards (1)
. =-H 1. Joint Check Examples
i ok
-3 Post + Add 7 Custom Check
'l qiilllizlic| =l Rename Multiple Custom Check (no load)
- * 0= Remove Mutiple [ Plate Buckling
29 Renumber Plate Buckling (no load)
Predefined » |B Weld Check
Copy To Standard... Weld Check (no load)
Change Selection Stiffener Buckling
£ Move Stiffener Buckling (no load)
Clear Results @ Property Check

Nodes: 4367 | Elements: 2262 | SYS.mechdb

Deflection Check

Joint Check API LRFD (1st, 1993)
Joint Check AP WSD (21st, 2000)
& Joint Check ISO (1st, 2007)

Joint Check Norsok (Rev.3, 2013)

|-Connection Check (EN 1993-1-8, Ch 6) beta
Joint Check Eurocode (EN 1983 1-8, Ch 7) beta

g
B,  Flow Table (over loads)
B Criteria Plot

Joint Check 50

General

Descrtion ¢ check according to IS0 19902 (1=t 2007 %

Joint Nodes 10 be Checked

Selection [a%67Nodes ||
Recognition Settings

Wasimum Distance between Joit Nodes of one Connection ®
onthe Chord: =
(®) Use D/4 (D - Chord Dismeter) L
O Custom Distance 01 =
Jngle between Braces Treated as in [15 e

One Plane. A = [Dto 90

ey

Chord

‘Choed Maximum Curvature Angle {0to 15]

x| [ [l %] [+

25

| Connection 25

Joint Type Recogrition Settings Connection 26
Forcea Tolerance, % 1 Connection 27
| Connection 28

[ Calcudate Al Braces as TY T 5
Resstance Factors Snnechon 30
® Recommended Faciarsfrom Standard i 1
Connection 32

O User Defined Factors Connedtion 33
105 105 vCl:l‘dmrl]‘i
Connection 35

facad | | Connection 38 | | | o]
2 I ﬁdcuml'g ) | CearAlReats | | SetUseCancalouations | | Set Cifical doits oK Cencel
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Joint Check ISO

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

@ Parameter : Overall Utilization Factor

@ Press . Press OK

& PBee9

J o8 e

26

Joint Check Plot Criteria — X
ID 1] mee |
Options
Check [2..Joint Check 1S0 2 1 i
Load Group |1..Load Group 1 [IERl] | +ArEntties ~ &

=

v [#] [#] L L

View '1.Defauit View
Labels |None
Set Default Ttle |
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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

Alias: Check3

Execute Joint Check Norsok 2->Criteria Plot F3

=) Standards (1)
= Joint Check Examples

Rename Multiple
Remove Multiple
Renumber
Predefined

Copy To Standard...
Change Selection

Move

[+

Clear Results

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

D ion Check

Joint Check API LRFD (1st, 1993)
Joint Check API'WSD (21st, 2000)

Joint Check Norsok (Rev.3, 2013)

Joint Check Norsok is a part of
the standard Norsok NOO4 (Rev.
3, February 2013)

Nadae: 4287 | Elamante: 3987 | SVE marhdh

HEHEFEE DEEEDEEEEEE

I-Connection Check (EN 1993-1-8, Ch 6) beta
Joint Check Eurocode (EN 1993 1-8, Ch 7) beta

Joint Check Examples
% Input
Checks (3)
1..Joint Check 1
2. Joint Check 150 2
Post-Processing + Add
R Onlllllail;ns ) # Edit
b =0 =h Rename
Copy
X Remove
Predefined
Copy To Standard...
£ Move
Clear Results
BB Table (expand/extreme)
LN o Table(gver loads)

27

B Icmm P10t| 4

Joint Check Norsok - m}
.}
General N
D 3 Tele [Joint Check Norsok 3 Comection 0 [ || Navigate
Alas L(‘.’nenk]
id Tide Brace orChord  Angle Thickness Diameter T>t IsOvedapping
Description [sck according to Norsok NOO4 (Rev.3, 2013)| w Connacion]
Joint Nodes to be Checked Senecton 3 |
N Connection 3
Selection 4367 Nodes & Conrediond IL
% o Connection 5 |
Masimum Distance between Joint Nodes of one Connection Carriction & i
lance one - |8
onthe Chord: C““m; |
@® Use D/4 (D - Chord Diameter) Contisclx
Connection § |
Connection 10 |
Connection 11
Connection 12
Connection 13
Connection 14
Comection 15
Angle between Braces Treated asin Connection 16 |
One Plane. A = [0to 90] Connection 17
P—— Connection 18
@19 Connection 19
\\\Af. |20 Connection 20
N\ ® [21 Connection 21
N o o |22 Connection 22
w2 Connection 23
Chord Maximum Curvature Oto 1 5 [ Coonaction M
ot [ 21 St
Joint Type Recogntion Settings |26 Connection 26
Forces Tolerance, % 1 S L Connection 27
Connection 28
(] Calculate Al Braces as TY Connection 29 v
2 N P Comectons | [ [5] [ Gear i Resuts | | Set Use Can Calclatons oK Cancel
. s = | e |

x| @ Yo% [+

L}
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Joint Check Norsok

28

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

Parameter : Overall Utilization Factor

Press Preview plot. Press OK

Joint Check Plot Criteria — X
o e |
Descrption | ]
Options Connections on Selection
Load Group [1..Load Group 1 TN [+~ Entties A e
Parameter 2 | |Overall Uiization Factor v| v [x]
View 1.Defaut View | [#] [#] rJ

-
Labels |None |[#]  Lmes ‘E_l
Set Defaut Tile 3 @I ok || cancel
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Report

Execute Reports => Add => G- 1R Pack-Pincrmaing
. f. Optimizations (0)
Designer — Results. W] Reports (€
[+ Add > | Wizard - Empty

Rename Multiple

Exclude Tables in the Joint Check .
API =

Wizard - Model Setup
Wizard - Results
Wizard - Full

Remove Multiple

Renumber

Generate Multiple Designer - Empty

Designer - Model Setup

Designer - Results I [

| B BB EE

Designer - Full

B
%]

Presentation

Il

There are 4 templates of the reports:

EI[+ First Page
E]] Table of Content
Preface
= g [V] Results
= k= [V] 1.Static Structural
# *#¢[V] Load Sets
® ¥ Load Groups
= B¥ Summary
B[] Abs Stress (6 Loads, All Entities )

Empty — only first page and preface items are included;

Model Setup — description of the model data (materials, properties,
components, boundary conditions) is included;

Results — for each load extreme displacement tables, stress and

displacement plots are included. Predefined tables: sum of reaction forces,
stresses/displacements summary tables. In addition all standards are
included with a set of tables/plots created in the project;

Full — Model Setup + Results + all tables/plots created in jobs.

Eﬂ Abs Stress (4 Loads, All Entities )

% Abs Displacement (6 Loads, All Entities )

Eﬂ Abs Displacement (4 Loads, All Entities )

?ﬁ Reaction Force Summation (6 Loads, All Entities )

B[] Reaction Force Summation (4 Loads, All Entities )

= BV 1.Joint Check Examples

Eﬂ 1..Expand Flow Table 1

6 loads

# (V] Appe
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Report. First Page

@ Right click on First Page => Edit. He
E|&] Table o Generate |
. . . & Edit
Fill in information about project. [PI¥] Prefac
3 B Results =}l  Rename F2
2 B 1.5t X Remove Del
Press OK. 2 W] Apply to Selected »

+#+ V] Load Set '1.Right leg'

First Page Editor - m| X
Engineer details Customer details
Engineer [Sq:por! J @I Contact Person sttm J
Company [SDC Verfier ] Eﬁ Company [company | mj
E-mail {a.ppon@sdcverﬁefm ] "~ Esmail deomef@co:many.oom o
Phone [+31 153010310 ] Phone [+31 155555555 |
Address [zivest 251.] |[w] Address [Ziivest 25[..] | v]
Web Stte {sdcvetﬁerm ] Web Site Icon'pa'lyoom I
| |m Compan [x]
VEEIFIEP_! E pany ‘ﬁ.‘,
[ Put logo on report plots \vage
Project Details - — —
Nmber [ ] Vewen [ i =)
Name [New Project | B:
O From View | 1. Default View v
| CustomFields 3| ok | caneel |
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Report exported to Microsoft Word

Press [@ to generate complete report.

Press to export to Word.

By by O B &

Report

Prepared by
SDC Verifier

431 15 30-10-310
sdcverifier.com
Zjivest 25

2011 VB Haarlem
The Nethertands

Engineer:
Customer:
Project Number:

Version:

31

Support
company

160272018

Prepared for.
company

43115 555-55-55

First page

Save Save Save Generate| Exportto Export
Project Report Report As Word to PDF
= - . 510212018 PegeSof 5
3..Joint Check Norsok 3
152
167022018 Pege4of5 ks ‘;‘
15
2..Joint Check ISO 2 actor 51,152 P
:!1
- u ot ﬁ“ w
1..Joint Check 1 Factor (L§1, 152 C 1.Default View) '
va - %
; Gz St
» ?51 "?:_- - ?%.

‘actor (L$1, 152 Connections, 1.Default View)

*
« P ul » a
N ‘“):: : ¢ :‘gii'&‘ el B L W Ee
| Default View
% s .
*’fu- -4 *. = L
- L d 1]2 Jont Check 1502 Load Set LS1_Al Steps
:’ . ; {# ‘ 4 mme Connections
Ne O Joint Check Norsok
il .
Joint Check ISO
ared By S,[)C Company
Joint Check API ‘
red By b[)(: Prepared Fo Company
hred By S[)C Preparedfor  COompany

www.sdcverifier.com



