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VERIFIER

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

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

This step-by-step tutorial is designed to get you started with the main SDC Verifier features.

You will learn how to:

* General Info;

« Connection Types;

« Connection design;

« Joint Checks according to standards;
* Create Plots and Tables;

» The report was generated with the help of report designer;

2 https://sdcverifier.com



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

General Info

SDCM

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

Connection
Chord is a set of non-welded elements that form straight line.
brace
Brace is a welded to a chord element. brace
brace
Joi‘\t Chord

https://sdcverifier.com
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Connection Types SDC Iz

VERIFIER

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:

https://sdcverifier.com
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Launch SDC Verifier SD Iz

VERIFIER

Open in Ansys Workbench B Unsaved Project - Workbench I
3 3 File Vi Tools Units  Extensions  Jobs
JointCheck.wbpj Ee e T u ==
OB e
: : 05/ TH projec
DOUble Cl]Ck on |2 . Model i Al " @l mport... |2¢Remnnect ] Refresh Project 7 Update Project | §m ACT Start Page
: : : Toolbox °ro chematic %
or in context menu click Edit (B R I
@ Coupled Field Harmonic
@ Coupled Field Modal hd B
- B Coupled Field Static i 7 Static Struciis! 1
1 J Coupled Field Transient 2 9 Engineering Data 2 i Model E ‘
Eigenvalue Buckling o | o
Electri 3 E Geometry v 4 3 BB Recognition v 4
Model ectric
2 . = i Explicit Dynamics 4 . Model L 4 = Load Combinations  +
o i -
3 & Recog l% Duplicate ) HarmonicAcoustis 5 ‘. Setup v . 5 Standards v 4
Import File Harmonic Response 6 3 Solution .4 6 [ Reports v
4 E Load O ‘:E.l par 9 Hydrodynamic Diffraion 7 0 Results & : SDC Verifier ‘
Import From Same Model Hydrodynamic R
= Standa 'ﬂ par % M\;dr:l [ynamic Response AllLoads
g @ Repori E_El Import As Template &) Modal Acoustis
m Random Vibration
5Du| Edit... m Response Spectrum
@ Rigid Dynamics
aa Duplicate ) staticAcoustis
Q Static Structural
Transfer Data From Mew 3 ) Steady-State Thermal
@ Structural Optimization
Transfer Data To New L ‘ Substructure Generation
ﬂ] Thermal-Electric
.f Update @ Transient Structural
Update Upstream Components ﬂ Transient Thermal
|E| Code Checking and Reporting |
Clear Generated Data @ SDCVerifier
Refresh IECnmpnnantSystam |
= o ACP (Post)
Reset o ACP(Pre) v
-EI"II Rename | T View All / Customize. .. |
Properties Ut 12 30 voritr.._ G0N0 DPS Comnecton (= Show Progress | A Show 22 Messages
Quick Help
Add Mote
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Predefined Project SDC

VERIFIER

4 @ Views (1)
@ 1.Default View
4 Y Model
" Components (0)
I & Materials (1)
I T Properties (16)
I <2 FEM Loads (7)
I /£ Constraints (1)
I Cx Coefficients
- B Recognition
s [ Jobs (1)
4 @ 1..5tatic Structural
4 ‘& Individual Loads (8)
& 1.Gravity - step #1
& 2.Force Right - step #2
& 3.Force Left - step #3
& 4.Force Down - step #4
& 5.Force Middle YX - step #5
& 6.Force Middle -YX - step #6
4 ++ oad Sets (4)
++ 1.Right leg
++ 2.Right leg
+f+ 3. Middle ¥X
+§+ 4.Middle -VX
b Yt L aad Groups (1)
FG Fatigue Groups (0)
B Tables (0)
' Plots (0
I % Tools
I [ Standards (1)
I g& Post-Processing
[Z] Optimizations (0)
I [ Reports (1)

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

SDC MW

VERIFIER

context menu

Press Ok

_G
_a

Execute Analyze from Static Structural

4 @ Views (1)
@ 1.Default View
4 B Model
i Components (0)
I & Materials (1)
I T Properties (16)
I 4> FEM Loads (7)
I/ Constraints (1)
I Cx Coefficients
= Recognition
4 [ Jobs (1)

4 B 1.5t &= add

“&) g Addlob of Jobs
=l Rename Multiple
EE Remove Multiple

[P Analyze

¥ Safety Factars
Create Base Loads
5 Update
Clear Results

I 4 Load Groups (1)

FG Fatigue Groups (0)
B Tables (0)
A Plots (0)

I ¥ Taols

I [ Standards (1)

-} Post-Processing

[Z] Optimizations (0)
I [} Reports (1)

Analyze

Jabs (1/1)

Standards (1/1)

[+f] 1.Static Structural

V] 1.Joint check examples

Skip Analyzed Jobs

Skip lobs and Standards with Results

Cancel
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Joint Check API LRFD

SDCM

FIER

Edit Custom Standard *
—0 Execute Standards->Add->Custom.

D 1 Title |Jzint Check

Alias Standard
—a Title: Joint Check Examples. Press OK. Bescrio

escription W

—e Execute Checks->Add->Joint Check API LRFD. B ok Cancel

4 [ standards (1)

¢ & Repot —

Remove Multiple

+  Renumber

Clear Results

AP

AlJ (2005 Edition, 2017)
AS 3990 (1993)

ASME

DIN 15018 {1984)

DNV

DWV5 1608 and 1612

EN 13001 (2018)
Eurocode3

FEM 1.001 (3rd, 1998)
FKM

1SO

Morsok N0O4 (rev.3, 2013)

Comparison Standard
Deflection

DVS 1608 and 1612

EN 13001 (2018)
Eurocode3

F.EM 1.001 (3rd, 1998)
FKM

150

Morsok NOO4 (rew.3, 2013)

Comparison Standard
Deflection
Custom

AU DUONDODUNDLNODNDOD0DOH0NDGH

Load from Library

4 ©® Views (1) 4 B 1.Joint Check ‘ ‘
\E 30;;5)&{““ View Is E Ing + Add » ABS »
5 Components (0) . Elcn £ Edit AISC v
I & Materials (1) i Post-Prog
> T Propertics (16) [2] Optimiza{ = Rename B [an +|[B | ApiRP 24-1RFD (15t 1993) |
' gzﬂ:ﬂmlna_d‘ss(g) i [ Reports ( Copy Al (2005 Edition, 2017) API RP 2A-WSD (21st, 2007)
01 rainf
I' Cx Coefficients X PRemove AS 3990 (1993)
b E Recognition
I [ Jobs (1) Clear Results ASME b
I 5 Tools
S:: Set Password Protection BICREI S
© &2 Past- £ Add 3 ABS 3 @ ) DNV »
[E]optin = Rename Multiple AISC Store to Library

Custom

AN ODODNHNONNDODDODDOD0DR@E

Load from Library

Joint Check API LRFD is a part of the standard

API RP 2A LRFD (1st, Jul 1993)
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Joint Check Settings

SDCM

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

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

Maximum distance between joint nodes of one connection.
Include connections that are formed by multiple joints. The
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 one side of the connection. If forces are balanced, all
braces are considered to be K joints.

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

After settings press Find Connections to perform recognition.

General
ID 1 | Title |Joint Check 1 |
Alizs |Check1 |

Description [ck according to API RP 2A LRFD (1st, 1393)] + |

Joint Modes to be Checked
Selection [l Ertities |

Recognition Settings

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

(@) Use D/4 (D - Chord Diamster)

(_) Custom Distance 0.1

Angle between Braces Treated as in

One Plane. A = [0to 50]

Brace 1 " 1. Brace 2

N\

Chord

Chord Maximum Curvature Angle [0to 15]
Joint Type Recognition Settings
Forces Tolerance, % 1 =
[] Caleulats Al Braces as TY

https://sdcverifier.com
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Connections design

Select Connection 150
and press Edit button

Press Preview Connection

Press Remove all conditions in chord and
braces selection

Two separate connections will be
created automatically for cross
type of joint with equal
dimensions. With chord parallel
and perpendicular.

10

List of connections that
are recommended to be
checked:

Check Connections Design —

>

It is recommended to check design of following

connections to avoid inappropriate results
Connections

§7. Connection 57

79. Connection 79

112..Connection 112

122. Connection 122

128. Connection 128

130..Connection 130

145. Connection 149

0..Connection 150

SDC

VERIFIER

™M

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.

Edit Connection - *
General
ID Ttle [Connection 150
Chord Elements Braces
S EE i Jou D] (] [E2] [ ] (88
+ 2 Elements(2081, ~ | F + 4 Elements Al
TIE SIE
curens - C—
Brace or Chord Angle Thickness Diameter Minimum Fy g\reﬁapped E:;stance
Chord (#2081, 2031) 250000000
Brace (#2059) (U) 45 0.01 03 No
Brace (#1984) (U) 50 0.0 03 Yes 035
Brace (£1985) (L) 45 0.01 03 No
Brace (#2019) (L) 50 oM 03 Yes 09

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

Diameter

Fy

Thickness

MNominal Thickness

Get original parameters

Calculate | | Set Braces Overdapping | | Preview Connection | | QK | | Cancel |

https://sdcverifier.com
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Connections design

SDC W

VERIFIER

Press Add entities using Ansys.

Select Mesh elements ID 2081, 2031.

Press Yes
Select Mesh by ID... * Select element(s)
Modes D Elements @
IDs: {1 or3-6or 2, 5-9, 47} o Select Elements and press "Yes”
[2081, 2031
Select I Create Mamed Selection | Close I
a Ve 1 Mo
Entity | Element D | Element Type | Body
2 Mesh Elements, Summary
Mesh Elerment 1 2031 Low Order Beam | Bearn (Pipe D300 10)
Mesh Elerment 2 2081 Low Order Beam Beamn (Pipe D300x10)

11

Edit Connection

Title |Cor1nection 150

Chord Elements
[t Phs] (] (] (2] (] (@A)

+ 2 Blements(2081, 2031)

«

Braces
o] (hS] (2] (5] (3] [m] (@A

+ 4 Elements

crers - CR—
Brace or Chord Angle Thickness Diameter Minimum Fy gveﬂapped E:;’stance
Chord (H2 )
Brace (#2059) (U) 45 0.1 03 No
Brace (#1984) (U) 50 0.0 03 Yes 0.9
Brace (H#1985) (L) 45 0.01 0.3 No
Brace (#2019) (L) 50 0.1 03 Yes 0.9
] Use chord custom parameters {empty fields are used as original)
Diameter Thickness
Fy Mominal Thickness
| (Get orginal parameters |
Calculate || Set Braces Overapping ||Pre1newComechon | QK || Cancel |

https://sdcverifier.com
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Connections design SDC Iz

VERIFIER

Press Add entities using Ansys.

Select Mesh elements ID

Edit Connection - *
2059, 1984, 1985, 2019. General
ID [150 | Tile [Connection 150
Chord Blements Braces
[l [hs] (] (2] (2] () (o) ol (e (] (2] 3] [w] (98]
Pr'eSS YeS. + 2 Blements(2081, 2031) + 4 Blements
-
Eerns Eerns C—
Brace or Chord Angle Thickness Diameter Minimum Fy lOS\rerIapped E:es:_.stance
Select Mesh by [D... > Chord (#2081. 2031)
Brace (#2059) (U) 45 oM 03 No
Brace (#1984) (U) 90 oM 03 Yes 09
Modes D Elements @' Brace (#1985) (L) 45 o.M 03 No
Brace (#2019) (L} 90 oM 03 Yes 09
IDs: {1 or3-6or2 5-8 47} Select elementis)
I,'J_lﬂﬁ.g' 1934' 1935' 2019 [ Use chord custom parameters {smpty fields are used as original)
o Select Elements and press “Yes” Diameter Thickness
Select I Create Mamed Selection | Close I By e T
L des ]| Mo Calculats | | St Braces Overapping | | Preview Connection [ ok || cancel |
Entity Element ID | Element Type Body a
4 Mesh Elements, Summary
fesh Element 1 1984 Low Cirder Beam | Beam [Pipe D300x10]
Mesh Element 2 1985 Low Order Beam  Beam (Fipe D300x10]
Mesh Element 3 2019 Low Order Beam  Beam (Fipe D300:10)
Mesh Element 4 2059 Low Crder Beam  Beam [Fipe D300x1 0]

12 https://sdcverifier.com
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Connections design SD Iz

VERIFIER

Edit Connection — hoe e
Press Calculate. SDC Verifier X
General
ID Tie  |Connection 150

Chord Blements

Braces o Parameters were calculated
Select OK twice. o/ 2] (@] [0 [ @] [ 3 [0 [ [ [l
+ 2 Blements(1985, 2059) + 4 Bements
o
Press Close.
Senerts Berers O

Brace or Chord Angle Thickness Diameter Minimum Fy gverlapped E:::tance
Chord (#1 ) 0.3 b nn Check Connections Design — »
Brace (#1584 (L} 45 om 03 Ne It is recommended to check design of following
Brace (#2031) () 45 0.01 03 ‘fes 09 connections to avoid inappropriate results
Brace (#2081) (L) 45 0.0 03 No Connections
Brace (#2019) (L) 45 0.0 03 ‘fes 05 57. Connection 57
73. Connection 73
112. Connection 112

122. Connection 122
128. Connection 128

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

e Thickness 130.Connection 130
Fy MNominal Thickness 143, Connection 149
[ o ] [ 5o s vt | [Poviw Conecion [Cox ] [caea ]

13 https://sdcverifier.com
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Connections design SDC Iz

VERIFIER

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

When Chord is formed by elements _ _ :
with different properties around D1 =D2 = D3 = D4; récogn'zed as chord & It has b!gger

T1=T2=T3 =T4; diameter. Naturally pipe of bigger
When all diameters of connection are equal, diameter cannot be welded to smaller.
Thicknesses are compared. Element with Such connections are recommended to
thickness = T4 is recognized as chord. be checked.

the joint node and D1<>D2, D =
min(D1, D2); T = min(T1, T2) are
considered for calculations.

D1 = D2 = D3 = D4;

T1=T2=T3;T4>TH1;

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

chord.

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

checked.

https://sdcverifier.com
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Joint Check API LRFD SDC WV

RIFIER

—0 Selection and recognition settings.
Navigation. Fill Connection ID and Press
Navigate to find a connection in the table. u ~ o
. |
_e Connection info. Chord, Braces, and I —— f|cmmene | R u
1 ] [::m ion [ aceonding o AP AP 2A LRFD (1933 : ID Title Brace or Chord Angle Thickness Diameter T >t |z Overdapped =~ Resistance coef. ™ |E|
the]r propert]es. Joint Np:dest‘nbe[}\edxed = )” | E‘-Zi s Chord (#355, 356} 0.03 0.48
. . Selection Al Enties | _ Brace (#73) (U) 50 001s (04 Yes  |No
Add, Edit, Preview and Remove e s I e
selected connections. Ve D st o Comesin | B e s a2 e e
(® Use D/4 (D - Chord Diameter) | Brace (#628) (L) 45 0o 0.2 Yes No
#1777,1776 - IDs of related elements in the model. _ :: o 5o {oe
(U) - Upper (0°-180°) braces (L) - Lower (180°-360°) braces. e S S . A
gwnge\%‘l;::e:r; Ei]ii;.e;];ﬁeatedasm s ] H _ B Br:neﬁﬁﬂﬂlﬁj(l?: £ o 018 Yes  |MNo
Upper braces "’“’N’ ) B oo oz il
Brace (#556) (U} 45 0.m 0.2 Yes No
h - Brace (#683) (L) 45 0.m 0.2 Yes No
Chord _] i — — Brace (#568) (L) 45 0.01 02 es No
Chord Maximum Curvature Angle [0to 15] k) Chord (#257. 266) 0.03 0.48
Joint Type Recognition Settings Z % " Brace (#108) (U} 50 0.019 04 Yes No
Forces Tolerance, % I HI Chord (7257, 266) 0 [0
Ch rd [] Caleulste All Braces as TY = — - Brace (#114) (U} 50 0.019 04 Yes No v IE‘
— |FndCorned1m:||EHCleichl:H Set Resistance Cocfiicients | | Overal Table | | Set Brace Load Transfer |

y

Lower braces
15 https://sdcverifier.com
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Joint Check API LRFD SDC WV

RIFIER

Select all connections in the list (Ctrl + A)

Press Plot to display all connections with labels of IDs.

Brac

B | |CearResuts | | Set Resistance Cosflicients | | Overall Table | | Set Brace Load Transfer

16 https://sdcverifier.com
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Joint Check API LRFD SDC WV

VERIFIE

. o Jeint Ch Edit Connection — > — O X
The resistance coefficient depends on the strength of PR
s eneral
the welding and is used in calculations of overlapping Gl | (0 [ Jme o
Chord Bements Braces
(Section E.3.2 APl 2A RP LRFD). Table J 2.5 is w |EnEOEEe e W e
. . Dem.iption 22 Eememim.'l 2?5] | ~ ! 3 Eememsnaﬁ‘]‘ 9‘ 736] | ~ ! gle ICKNESS lameter s Uvenapp: ESISlance Cot
taken from the Load and resistance factor design s o PN S 1
¥4 Set Braces Gverlapping - O X - .
1€7 3 3 3 Sel 0.0 0.2 Yes No
S pec.I f1 Cat] on fo r St ru Ct ura l Stee l b ui ld n gS on o D e o Brace 7 Thickness  Diemeter  BraceAngle s Overlapped  Resistance coef
. Recogrition| |1 Minimum thickness: H 0.03 048
December 27, 1999 (AISC) . The default value is 0.9. It MaUm D |5 Mo e o i o okl || 2@em0 =90 Jovs o ) o 0012 0342 |Yes |Yes 09 x|
o onthe Chorl |4 Random brace is tagken in calculati ‘f;‘y #3 (ElemID =726} (L) |0.01 0.2 44 27477565936 | Yes 09 0.019 04 Yes Mo
can be applied to overlapped braces ® se 01 |condonis saitod 00 02 Y v 08
() Custom| Resstance cosf. — —
D.ﬂ'l D.El Yes Mo
TABLE J2.5
Design Strength of Welds 003|048
Fr=e 001 02 Yes  |Yes [D)
Types of Weld and Resistance | Strength Filler Metal | 5et Overlapped (ves) | | Set Overiapped o) | 001 046 Yes Mo
Stress [a] Material Factor¢ | FguorF, Requirements [b, c] Angle betwq | |
Complete-Joint-Penetration Groove Weld R e i e i ST e ) 003 048
Tension normal to Base 0.90 F, | Matching filler metal shall be 26565051 0012|0342 |Yes  |Yes 09
ive area used. For CVN requirements Diameter Thickness 20 0019 04 Yes Mo
- S Fy Norminal Thickness 44274776 | 0.1 02 Yes |Yes 09
Compression normal Base 0.90 £ Filler metal with a strength
to effective area level equal to or less than Get original parameters
Tension or compres- matching filler metal is per- 0.03 048
sion parale 10 axis e e Comine | [ e aces Ovetappng | | Provew Connecion s oo o2 Ve ves 09
of weld Chord Mazd eera %0 001 046 Yes Mo
Shear on effective Base 0.90 0.60F, ) ! } CHE Connection 7
area Weld 0.80 0.60F gy Joint Type Recognition Settings Chord (#401, 410) 0.03 048
Partial-Joint-Penetration Groove Weld Forces Tolerance, % B [ Brace (#2030) (L)) 50 001 03 Yes  |MNo
Col i . . i EI 8 Connection 8
e | | Rl e B e T e rvrre— o| =
" tching filler metal i rmit-
I%?.‘L';'?aj"'u"?.f";';?m e ey o e | Find Connections | (| [ | Clear Resuts | | Set Resstance Coefficients | | Overall Table | Set Brace Load Transfer
weld [e]
Shear parallel to Base m M
axis of weld Weld 0.75 0.60Fexx
Tension normal to Base 0.90 F,
effective area Weld 0.80 0.60F oy - : :
Fillet Welds |FndCorﬂechons||E||G&aHﬂﬂls|| Set Resistance Coefficients || Cverall Table ||SetBrac:&LoadTra'15fer|
Shear on effective Base U] ] Filler metal with a strength
area Weld 0.75 0.60Fgxx[g]| level equal to or less than
- iing filler metal is permit-
T Ba 0.90 F,
sion paralel 1w i v | tedtobeused.
of weld [¢]

- It is possible to set overlapped braces and their resistance coef.
Shearparsteic [ Base [ [ | Flr meatuitha srengih manually in 1. Edit Connection -> 2. Set Braces Overlapping. Alternatively

effective area) matching filler metal is permit-
ted to be used.

set coefficients to multiple connections by pressing Set Resistance
Coefficients button.

17 https://sdcverifier.com
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Joint Check API LRFD

18

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.8.4 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 collapse. However, for such joints rein-
foreed only by a joint can having increased 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 =PQ)+ L [P2}-P1)] for L<25D (E.3.4-1a)
25D :
P =FR®2

where:

for L > 25D (E.3.4-1b)

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

Te

transfering

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

(a) —

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

transfering

T nominal

L4

SDC W

VERIFIER

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*L3=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 ID Brace # Iz Load Transfer Effective Length
g #01(Hem D = 737)
#11(Elem ID = 1007) Yes 1
H21(Elem 1D = 509) Yes 062953
93 #01(Elem 1D = 525) Yes 06253
#11(Elem ID = 1037) Yes 1
H21(Elem 1D = 6E5) Yes 0.6253
94 #01(Elem 1D = 953) Yes 06253
H#11(Elem ID = 1053} Yes 1
H21(Elem ID = 725) Yes 0.6253
ls Load Transfer |‘r'es V| | Apply |
Effective Length | || Mooy | Close

https://sdcverifier.com
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Material Properties SDC Iz

VERIFIER

All results are based on material fatigue parameters Tensile Strength and Yield Stress. Parameters are used to define the

allowable static stress of the material. Allowable = Min(Yield Stress, Tensile Strength * 2 / 3). For ISO and Norsok joint checks:
Allowable = Min(Yield Stress, Tensile Strength * 0.8).

If material parameters are not set, the

window will be displayed before calculating Alternatively, it is possible to set values for selected materials in the Main

Window. Select material, fill parameters and press Apply.

results:
Material Fatigue Parameters - [m} ¥ <o \;E:ISD“: £ Vi Add Material
Default View
i ID 1 Title |Structural Steel
Materials Tensie Strength [Fal Yield Stress [Pal :_‘p;::m . .« FH szd | | e | ructura |
Lol . ompl-:meni_s 0 Description |Fatigue Data at zero mean stress comes from 1998 ASME BPV Code, Section 8, Div 2, Table 5-110.1 | v |
Yield Stress [Pa] “ &y Materials (1)
L ] c.iv
T Properties (16) FEM Relevant SDC Verifier Relevant
I <> FEM Loads (T) Young Modulus [Pa] 200000000000 Tensile Strength [Pa] |45[]][]{]00(] |
| Constraints ()
Loy I Cx Coefficients Shear Modulus [Pa] 76923076923.0769 Yield Stress [Pa] |25mm000 |
- BB Recognition
I B Jobs (1) Foisson Ratio
I ¥ Tools
4 B 1.)oint Check )
| @Input Mass Density [kg/m*3] 7850
4[] Checks (1)
o] [=] 1-Joint Check 1 _
oK Cancel | Post-Processing

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

Press OK to apply changes and continue
calculations, Cancel to discard.
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Joint Check Expand Table SDCIZ

VERIFIE

. ™ Joint Check Expand Table - O had
Press Add Expand table. Detailed : o B 4
General
table of results for each brace. o e [ S P e —
Descroton | I~ yEZY 3_3)9 P [E.34) ?Eeg_egdumlar Mvial/Bending UF Factor
Selected Load 05 05 73
Selected Load: Load Group‘1..Load Group 1°. oadGow  [1.loadGrup @ | oSt ot ost 17
45 051 0.51 0.51 173 B
Options 47 051 051 0.51 1.73
Show Results Utilization Factors Only o
Select Load - O *

Filter by parameter: Overall Utilization Factor. Oy e |G i1 | S
op e . Filter by &
Sort by parameter: Overall Utilization Factor. n vt st Pt g ||| [ st o [seare

00000

Load Set
Value ‘1 | @It ‘ 1.Load Group 1
Load Gi
o SDC Verifier 2023 R1.1 - C\Users\lachAppDataiLocal\Temphoint{ o ®) Load Group
s Fatigue Group
Press F i [ l 'ra b l e GO Home Setings  Recognions  Tools  Standards  H Parameter Overal zaton Factor 7
. Jobs
D - H P) [5 Export Panis to File ® Order ‘D ding v|
£ Import Parts from File 1.5tatic Structural
New Open Save Savels Close Connections on Selection
ot &
4 @ Views (1)
Press OK @ 1.Defaul View + 540 Blements aira
° 4 [l Model
7 Components (0) v X
4 &y Materials (1)
& 1.Structural Steel
I T Properties (16)
& o E—
I/ Constraints (1) Elements

I Cx Coefficients

I B Recognition
I B Jobs (1)
I # Tools

Table build type allows to fill + B standords 10

4 [ 1.Joint Check

parametgrs ip columns anq g(: | otfoces | | PatGaps | | Pt Cossfcation
connections in rows and vice s | % 2 '
. [ Reports (1) i a
versa. Parameters in rows " fene
can be used for asingle )| e Plot Forces - plot original, transformed axial forces and brace joint
connection for example. oo, types
- | i Plot Gaps - plot gaps if there is more than one brace in connection

vo|[ B Te (span/esree) Plot Classification - plot brace joint types

SAJSETS \rad\Ap Flow Table (over loads)
123406 Saving backup fil . Criteria Plot
12:34:06 ChUserstvlad\A

12:34:06 C \Users\vlad\AppData\Lccal\Temp\J ocintCheck tmp\ointCH

20 Nodes: 4367 Elements: 2262 C:\Users\wiad\AppDataiLocal\TemphJo htt pSZ//SdCVE rifier.com
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Brace Joint Type

SDC [V

VERIFIER

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% T8Y
(Interpolate]

il (TS i T

K (d) (e)

K
CROSS
0 o 4 (@ X

FIG.E.3-2
EXAMPLES OF JOINT CLASSIFICATION

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

K - tension and compression loads are balanced.

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

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

M , projected < 0

F Compression
projected
i it

FTension

percentage =

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 SDC

R1FI

Execute Joint Check 1->Criteria Plot.

Select Load: Load Group‘1..Load Group 1°.

4 [ Standards (1)
4 [ 1.Joint Check
. o . b &l input
Parameter: Overall Utilization Factor. + P checks (1) — - .
[=] 1..Joint Check 1
I &8 Post-Processing | o= Add ,
[£] Optimizations () ) D Tie |
i [ Reports (1) # Edit Descrption |
Press [GI] . Press OK. b | Reame
Copy Options
% Remove Check [1..Joint Check 1
n loadGroup |1 Losd Group 1
Predefined 8
Copy To Standard... Parameter Overa Lizaton Factor v]
S vowe o [t [ 7]
Tosrag . IO =
13:49:06 C \Users\vlad'\AF Clear
14:04:05 Saving backup i Hlemets
140406 CAUsers\vlad\Ay B2 Table ( e)
14:04:06 C\Users\vlad\Ag B Flow Table (o%r loads) Labels [None | Limits
14:19:05 Saving backup fi C ol
14:19:06 C\Users\vlad\o&p”ﬂ rheria Plot | Lok || Cancel |

1419:08 C\Users\wlad\AppData\Local\TempWointChecktmphJointC !
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Joint Check Expand Flow Table SDC
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0000

Press Add Expand Flow Table. Expand Flow table is used to display multiple load results at once for
each selected connection

Select all Load Sets.
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

Press OK.

A Standards (1} Joint Check Expand Flow Table — a *
4 B4 1.)oint check examples (EEe
—_— Gi |
[ E Input e e  [pmdPowTaiel | Load Effective Strength | Adal Capacly | Iplane Bending | Outofplane | Combined Load | PD pempendicular | A
IDBaw# (E.3-1) E32) Capacity (E.3-3)  Bending Capacity (E.34) /Py
4 Checks (1) Deserpton | I~ €33 pependcor
4 [] 1.Jgint Check + o
4 3 Plots (1) Add r - D ] .|;| T Ls1 040 000 000 001 001 |
® . "1 E,d _t 2 t Load - 040 0.00 0.00 om 0.01 C
ecent Loads
1.0ver| & [ Options 040 000 on 000 001 i
B Tables (1) | =3 Re S [Load Resuta and Min/Max AL ANLoads 040 X wr 20 o E
: . name 1 Skip Rows without Marimum Y2 AllIndividual Loads = o o o :
% Post-Processing c [sf Al Load Sets \
) . Filt
) Optimizations (0) opy P‘ E'b; - 4t AllLoad Groups 000 0.00 001 001 000 |
aremster one i
m R.EPDI'IS [ﬂ] x Remoue FG  All Fatigue Groups 011 0.00 0.00 0.01 0.01 0.00 8
Value 1 LS 53 011 0.01 0.00 0.00 0.00 0.01 8
£ K LS4 011 0.00 0.00 0.00 0.00 0.00 (1
Predefined r iy Min 011 0.00 0.00 0.00 0.00 0.00 «
e T AT HTE L L] e Farameter [ None | Max 0.1 0.01 0.00 00 0.01 0.01 C
15:27:26 Line Element Force res Copy To Standard... E e Descendng o |220d9 - ;
e - . ; K (26.95%) TY (7... |LS1 0.40 1 0.00 0.00 0.00 0.00
15:27:26 Check "1.Joint Check . M I Connections on Selection K (42.93%) TY (5... |LS2 0.40 0.00 0.00 0.00 0.00 0.00 C
15:27:26 Calculate [S1] Check ™1 ¥ "0 ° o (v2] [ (23] (%] ] o) K@adsy v 1. [L53 oe o o o o oo ‘
15:28:26 Table "1..Expand Flow 7 Clear Results + 540 Benent= »l e Min 040 000 0.0 000 000 000 «
- M 040 0.01 0.0 0.00 0.01 0.00 C
15:28:28 Saving backup file.. | g Table ( " ) 1 s =
Eh able (expand/extreme =
15:28:28 C:\Users\wlad\AppDat: pa KESTY O Lot on ) ) 00 ) I
K L2 013 0.00 0.00 0.00 0.00 (1
15:28:28 CAlsers'wlad [ats Flow Table (over loads) - L
1 \ WPP d % ( ) Hements zfmmmm 153 013 001 0.00 0.00 0.00 )[
Nodes: 4367 Elements: 2262 C Criteria Plot
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Joint Check ISO

Execute Joint Check ISO 2->Criteria Plot.

- E Standards (1)
4 1.Joint check examples
. b [ & Input
Execute Checks->Add->Joint Check ISO. « Michociss=
A [F  Add , Custom Check
48 =] Rename Multiple Custom Check (no load)
[ EE Remove Multiple |E| Plate Buckling
I Po;t—Pmcessi ﬁ_‘. Renumber |E| Plate Buckling (no load)
> > [Z] Optimization!
Press Find Connections. . DRepores @ | Presefe >[I | WeldCreck
Joint Check ISO ‘ CopyTostandard,, | B | Weld Check (o s I
) X X i o o Einrea St [] | stiffener Buckling N
15:28:26 Table "1.Ex) - N
interface is similar e S Mo o) ot
. 15:28:28 ChUsersivl Clear Results Property Check i
3 . tO JO]nt CheCk API 13:28:28 C\Users\vl o Deflection Check
Al] as. Chec k2 . 15:43:28 Saving backup file... i
15:43:28 C\Users\vlad\AppData\LocalNTemp\JointCheck Bl | Connection Check 1
15:43:28 C\Users\vlad\AppData\Local\TempJointCheck k] | Connection Check (no load) 3
Neodes: 4367 Elements: 2262 Ch\Users\wlad\AppDatailo [Z] | Joint Check API LRFD (1st, 1993)
=
=l
=]

Jaint Check API WSD (21st, 2000)
Joint Check 15O (1st, 2007) |
Joint Check Norsok gRev.3 2013)

EJmntChe:leO — o x Q E.Jcint Chﬁl + A.dd h
=i ot [ M ost-Processing i
o ] ™ BraceorChod  Angle Thickness Diameter Tt s Overzpping | || “Pﬁm iz,atiﬂns [D) "' Ed |-t
J;:::::esmhe&eded : E .ﬂpﬂﬂs {n} EI] RE”E me
P 5 Connection £
: ‘GI E:::::::g B Wi § 0 i 0 et e e ll—' Ll CGP}' ;
Joint Check ISO is = 15:28:26 Table '1.Expd %  Remove
Comecin 12 15:28:28 Saving backu
a part of the e 9
P e —— Covems 15:28:28 C:\Users'wlad Predefined "
Standard ISO Dngeﬂaneh;iﬂ::w] - Comesen1? 15:25:28 CA\Users'wlad Cﬂp‘_‘ll' 1F e e L N
19902 (first N Corems 15:43:28 Saving backy &
i . - o 15:43:28 CAUsers\wlad ¥ 0" g
edition, published e Coveans
S Conmen 15:43:28 C\Users'wlad Clear Results :
12 DEC 2007) Sl = :
= = Nodes: 4387 Element BB Table (expand/extreme)
O it == B Flow Table (over loads) -
_n o s o |E| e iRt M '
| P Comections | | [B] | Cear Al Resuts | | 5et Use Con calcistons | | Set Ctcal dorts ] -
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Execute Joint Check ISO 2->Criteria Plot.

Select Load: Load Group‘1..Load Group 1°.

Parameter: Overall Utilization Factor.

Press . Press OK.

0000

2 [ Standards (1) } L
2 Erll..Joinjcheck examples Joint Check Plot Criteria — >
[ Input
4 [v] Checks (2)
2 [ 1.Joint Check 1 D [1 | Tite |
4 8 Plots (1)
BB 1.Overall Utilization Factor (LG1, All Entitie, Desciption | |
- B Tables (1)
b @B Post- I;‘Z"Jf""tChe 4+ Add N Options 2 onnections on Selection
&4 Post-Processing =
(] Optimizations ©) | ¢ Edi Check [2. doirt Check IS0 2 . i3
[}l Reports (0) »
=l Rename Load Group |1..Load Group 1 | + Al Entities

Copy
X Remave arameter |Gvaﬂ Ltilization Factor V|

. predeines ’ View *

Serers

Copy To Standard... |
Nodes: 4367 Elements: 2260 tChed

3 Move _—

Clear Results
BB  Table (expand/extreme)
B Flow Table {over loads) Labels |None | Limits
BB Criteria Plot

Set Defat Title | ok || cancd |
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cooe

Execute Checks->Add->Joint Check Norsok.

Press Find Connections.

Alias: Check3.

Execute Joint Check Norsok 3->Criteria Plot.

Joint Check Norsok

interface is similar
to Joint Check API

SD

VERIFIER

™M

Joint Check 15O (1st, 2007)

Joint Check Norsok (Rev.3, 2013)

|-Connection Check (EM 1993-1-8, Ch &) beta

Flow Table (over loads)

Criteria Plot

4 Ch lee T I - L1
4 (2] |+ Add Custom Check P EI 3.J-omt Check N + Add
“| =D Rename Multiple Custom Check (no load) '_:_ . . ng o _
= ) ) limizations (0) &  Edit
| = Remove Multiple [® | plate Buckling Lorts (0)
| E] Renumber [® | Plate Buckling (no load) =l  Rename
st-P
i Predefined [ | Weld Check Copy
Eports (0 Copy To Standard... (] | Weld Check (no load) *#  Remove
Change Selection [ | stiffener Buckling
2 Move [ | stiffener Buckling (no load) Predefined -
Clear Results B et es: 4367 Elements: 226 Copy Ta Standard... ]
Deflection Check A
4367 Elements: 2262 CAUsers\viad\AppData B | Connection Check v Move
[&] | Connection Check (no load) Clear Results
[=] | Joint Check API LRFD (1st, 1993)
) Table (expand/extreme) bE.
[=] | Joint Check API WSD (21st, 2000) =
=
=
=

Joint Check Norsak

‘4
General
Hias [checks |

Descrption  [2ck aceording to Norsok NDO4 (Rev.3. 2013)]| |

Joint Modes to be Checked
setcon

Recognition Settings.

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

(@ Use D4 (D - Chord Diameter)

O Custom Distance 0.1

Angie between Braces Treated asin
One Plane. A = [0to 801

Brace 1y s

N

Chord Maximum Curvature Angle [Dto 15]

+

hord

Joint Type Recogniion Settings

Forces Tolerance, % 1 H

[ Calculate Al Braces as TY

~

(] Pel ] [*] [#]

Navigation

LR E—
[ Tile Brace orChord  Angle Thickness Diameter Tot Is Overiapping
1 Cor

2

3 Connection 3
4 Connection 4
5 Connection 5
3 Connection 6
7 Connection 7
8 Connection 8
9 Connection 9
10 Connection 10
1" Connection 11
12 Connection 12
13 Connection 13
i Connection 14
15 Connection 15
16 Connection 16
7 Connection 17
18 Connection 13
19 Connection 19
2 Connection 20
2 Connection 21
2 Connection 22
£} Connection 23
2 Connection 24
» Connection 25
% Connection 26
27 Connection 27
E Connection 23
2 Connection 29

[Fnd Comections | 2| %] | Clear Al Resuits | | Set tise Can Caloulaions

27

Joint Check Norsok is a part of the standard

Norsok NOO4 (Rev. 3, February 2013)
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Execute Joint Check Norsok 3->Criteria Plot. [<Bstandardsm

4 Y 1.)oint check examples
b & Input
4[] Checks (3)
4 []1.)oint Check 1
4 3 Plats (1)

_a Select Load: Load GI’OUp‘1 ..Load GI’OUP 1. BR 1..0verall Utilization Factor (LG, All Entitie
I BA Tables (1)
b % 2.Joint Check 150 2
3.Joint Check Morsj
ope . ¢ Post-Processi +  Add 4
Parameter: Overall Utilization Factor. P Egpﬁ.:mm"?m 4 Edit
[} Reports (0) =0 Rename
Copy
X Remove
—e Press [&] . Press OK. ‘ A ’
Modes: 4367 Elements: 2262 C\Use Copy To Standard... mp 1
c Move
Clear Results
BB Table (expand/extreme)
B Flow Table (over loads)
.. B Criteria Plot
Jaint Check Plat Criteria - ®

D [1 | e

Description ‘ H hd |
Options 2 nections on Selection
Check 3. Joint Chek Norsok 3 A S EE

n Load Group 1. Load Group 1 + Al Entties
Parameter |0vaﬂ Utilization Factor V|
von )

Bemerts

4
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SDCM

—0 Execute Reports => Add => Designer - Results.

There are 4 templates of the reports:

| Post-Processing

Empty - only first page and preface items are [Z] Optimizations (0)
included; ;= e—

== Add b Wizard - Empty
Model Setup - description of the model data Rename Multiple Wizard - Model Setup
(ma;grjals, : p.roplez:izs, components, boundary = Remove Multiple Wizard - Results
conditions) is included; fenurnber Woard - Full
Results - for each load extreme displacement Generate Multiple Designer - Empty

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;

Designer - Model Setup

Designer - Results

Designer - Full

PR BPEEE

Presentation

Full - Model Setup + Results + all tables/plots
created in jobs.
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Report. First Page §DC Iz
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Right-click on First Page => Edit.

Fill in information about the project.

000

First Page Editor - O X
Engineer details Customer details
Press OK. Engineer | Suppot | Contact Person |customer |
Company |5DC Verifier | Company |mmpan:f |
E-mail |mpport@sdcveﬁﬁer.mm | E-mail |mstomer@mmpany.mm |
Phone |+31 15 30-10-310 | Phone |+31 15 555-55-55 |
Address [Zilvest 251.] [v] Address (Zilvest 251.] [v]
Web Site |5dcveﬂﬁer.ccm | Web Site |company.c:om |
Logo & Lo ]
O Generate §P g z/ Com pany
Edit
Rename F2 W e Image
Move Uy e — @ feate =
Move Down Mame |New Project |
Remowve Cel
Apply to Selected k O From View |1, Default View v
2 ] Load Gll:oup “1..Load Group 1" Custom Fields Ok || Cancel |
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Report exported to Microsoft Word

SDC
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M

Press generate complete report.

Press to export to Word.

1.Report (Cver Loads)

Home Insert Results T ng

Import

Bl ik [ IEIIX

Save  Save

I BB Av BEE @ @

Generate Exportto Export Report  Unit  Legend Number Report Expand Collapse Move Move Report  Page Views Components
Project Report Repurt As Word toPDF | Settings System Settings Format Structure  all all Up  Down Layout Display ~
Save Jenerate Settings Structure Layout Create

1__Overall Utilization Factor (LG1, All Entities, v2) 1..Overall Utilization Factor (LG1, All Entities, v2) 1__0Overall Utilization Factor (LG1, All Entities, va)
SDC . . .
TRITI ulz o rn ® et o e
L ,_,-.:.:. u e s 800 ".-.:.:.
H v cta - n H e 20 ="n o cre "
H e +"8 08 [] il a0 8 .0 . e +"8l+00 .
H Vere . H ALz o ALz o
H [ I T PR | i e o, o H ot e o, o
£ - . Y - - . - - . .
eport v e e A, i
. LSV ] . oy, @ . o, @
", @ L ] e ", ® L] L] ", o L] e
; | P s % e ™ "5y T ™
] L] L] . L] L] L] L]
New Project . - = pit
(] . (] . . . L} . (] .
~ ~ ~
[] L .
Check [51] 1-Joint Check 1 Load Group L& Load Group 1 Check [51] 2. Juint Check 150 2 Load Group LG1. Load Group 1 Check [51] 3. Joint Check rorsok 3 Load Group LG Load Group 1
Parameter Minimum Gverall Utilization Factor selection All Entities Parameter minimum overall utilization Factor selection All Entities Parameter Minimum Gverall Utilization Factor Selection ALl Entities
view View
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