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1 Introduction

1.1 Eula

It's very important the E.U.L.A. (End User License Agreement) is read, understood and fully
accepted by the user.

Please read it very carefully at par. 33 EULA - End User License Agreement.

Full acceptance is essential in order to use SCS.

1.2 General remarks

SCSis a software tool to help engineers designing bolted and welded connection.
It isdivided into modules, each specific to a particular type of connection.
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1.3 Demo version

With a demo license (see previous image, the word "Dema” is visible on the left hand side of the
'bolt") you cannot:

- use the program for commercial purposes

- save data (that is, files)

- the members you choose can't be deeper than 14.21" = 361mm or wider than 10" =254mm. If
width or depth are exceeded, exceeding value is changed to the maximum allowed value

- you cannot generate more than 25 reports.

Besides these limitations, the demo version has all the same features of the licensed version.

1.4 Language

SCS has only one language (English) for all communications with the user. This means that the
'Help' system and all menus and messages for the user are in English.

Support too is provided in English.

The option for other languages, if licensed, is available only for all data related to the report, that
is for communications to 'end customer’, because local regulations might require reportsto be in
the local language when engineering connection calculations are submitted to National authorities.
Therefore, when the option for other languages is licensed, the user can choose a different
language and the translations will appear only in the 'data tab' and 'results tab' because those are
used to actually write the report.

In other words, agood knowledge of English isrequired to use SCS, as specified also in the
EULA.
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2 Installation

SCS ingtalls through an .exe as standard Windows programs.
Please contact support@scs.pe or support@steelconnectionstudio.com if you experience any
problem.
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3 Licensing procedures

3.1 General information

Initially SCS will ask for the 'Serial Number', which is stated in the e-mail you have received as
first. We suggest you use the 'copy' and 'paste’ feature of Windowsto avoid mistakes.

Then, all activation keys received in the mail after your purchase must be copied and pasted into
the 'Activation key' box.

If you copy the keys during your first activation (serial number is input), the activation key box
will appear automatically to input all the keys.

If you are buying keys at alater time, to be able to input them please click on “i” button on the
initial window (form), then on “License information” and “Activation Key”.

Enter Activation Key

= Modules
g SC5 (Mumber of licenses per Computer: 1 ithereof O are

il : : : - : Achivation Key
Update Subscription (nok available, License is valid until:

| Eurocode (available)
DIN {nat available)
" Aisc LRFD (available)

Ackivation Key

Y ou can digit the license or you can copy the license key and past it into the Activation key box,
then click the OK button. If everything is ok, SCS shows you this message:

&)

Transfer License Refresh Options Close

. | } The Activation Key has been applied successfully

If online activation is requested, then when you click OK it appears another window that asks you
if you want to activate the license now or in a second time.
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" 5C35 (Mumber of licenses per Computer: 1 {thereof 0 are available), License is valid until; 14/01/2052, Activation (done))
Update Subscription (nok available, License is valid until: 03/04/2013)
Euracode {available)

DIN {available)

Aisc LRFD {available)

Ttaly (available)

BS (not available)

Aisc ASD (nat available)

S [

The Activation Key has to be validated online.

France (ot availsble) m Please pravide a connection ko the Internet and activate
China (nat available) it.
India {not available) Proxy settings

Brasil {not awailable)
Australia-MZ (naot available) { ACtivaLa T J | s |
Japan {not available) I - -
Canada {not available)
Spain (not available)

%14 (not available) Enter Activation Key
%15 (nat available)
¥16 {not available)
%17 (naot available)
%15 {naot available)

Activation Key BP13C-9b0I 07 -wH3xP-1 Qyol-wiIER -Cule W

| |
C |
%19 (naot available) i OK Lance |
A %20 (not available)
- =T English {available) v
I Activation Key Transfer License | | Refresh | | OptionsJ | Clase |

If you have an active internet connection, you can click “Activate now”, and if there are n issues,
SCS shows you this message:

Web Activation

Online Activation was succeszsful.

t% l

Close |

If more keys are to be registered, the procedure must be repeated as necessary.

After the activation, the new license will show as activated on the computer.

= mm Modules FS
P& 535 (Mumber of licenses per Computer: 1 {thereaf O are available), License is walid until: 14/01)2052, Activation (done)) =
i Update Subscription {not available, License is valid until: 03/04/2013) n
-- Eurocode (available)
-- DI {available)
-- Aisc LRFD (available)
-- Ttaly {available)
s EBS (nok available)
Aisc ASD (not available)
France {not awvailable) bl

3.1.1 Online check

The license needs to be checked online every 3 months approximately. When the user is required
to do S0, it’s necessary to make the check otherwise the license will stop working after a short
‘grace’ period.
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3.2 Internet Floating license

3.2.1 Basics

The internet floating license allows customers to use the same license over multiple devices,
though not simultaneously. The license is, through a internet connection, checked out and, at the
end of the session, checked back in. The following messages will appear at start and end.

p;
Web Activation

The license has to be checked online.

Please provide a connection to the Internet and activate
it.
Proyy setfings

Activate now Cancel

L I A

i k!

The license is deactivated online.

Plezse provide a connection to the Internet and activate
it.

Proxy settings

Cancel

If the user wants to temporarily lock the license to one device because he/she knows he/she will
not have an internet connection available (example: along flight) or smply because for some time
the license will be used only on one device, this can be done clicking, in the general options, the
following option.

Turn off Internet floating license

(only takes effect if floating license
15 owned

Unchecking the option will reactivate the floating logic.

3.2.2 Download license option

Some customers with a high number of licenses download the license from the server at every
activation and this message will appear at start:

p
Web Activation

“

The license will be restored and your local license will be
overwritten!

Plezse provide a connection to the Internet and activate
it.
Proxy settings

Restore Now Cancel
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The advantage of this system is that activation is faster (only serial number and one activation
code are needed) and that, if there are changes to the license (that is, the customer buys additional
standards or options), it is not necessary to update all licenses on every device (the updated license
will be downloaded automatically).

3.2.3 INSTALLATION ON MULTIPLE DEVICES, read carefully thanks

If acustomer buys 2 floating licenses, he/she will receive:

- One serial number

- 2 setsof activation codes
Thefirst 2 activations on the first 2 devices should be done with the standard procedure, that is
choosing ‘Online activation’, then inputting the SERIAL NUMBER first then the activation codes
(first set for the first device, second set for the second device).

Select the preferred activation
method,

@ Online Activation

An Internet connection from this computer is required to do this,

E-Mail Activation
An E-Mail application should be available on this computer to do this.

Back Next End
@ English

How to install on additional machines/devices?
Remember that activation codes can be used only once.
This means that for activating the software on the third, fourth, fifth (and so on....) device the
same activation codes CANNOT be used.
Therefore for activation on additional devices you must choose:
- E-Mail activation (and not Online activation)
- Input your serial number

Select the preferred activation
method.

© Online Activation

An Internet connection from this computer is required to do this.

An E-Mail application should be available on this computer to do this.

Back Next End
(@ Engliish =

Then, please send email to us and you'’ Il shortly receive the ‘unlock code’ and a set of activation
codes to be used on that specific device.

14/166



SCS — Steel Connection Studio User manual

If you can't send automatically the email, copy and paste codesto an email you’'ll send to
register @steel connectionstudio.com

If, by mistake, online activation is chosen, the license can be validated (unless the maximum
number of users are currently using it) but SCS «ill can't be operated (you will receive message
“Insert all activation codes you bought, standard and/or language code missing”) because standard
and language activation codes were not given and inserted. In this case, you will have to open SCS
license viewer and send a snapshot with the list of ‘Installation codes (see image below, you
might have to scroll up first). After we receive this, we can send the activation set of language and
standard codes.

i
™ Licenze Viewer

- 7 IreallRhnn Cades - Capy procechon Actated ()
Cade J1 35711600
Code 02 941EF9ED
Code D3: ZITAS211
: Code 14 23745211
af Code 05 85673833
i Code D5 DFIOADSS
Code J7. 25CB5403
Code D3: 3A33062A
Code 13- 529540F1
Code 13- 41133380
Code 11
Code 12° Z37A5211
Cade 13 39FTTRRR
Wadnlaz,
H'@ S0 [Mumn=s afirenses per Campoter: 1 (therenf i are avaichle], | rense s vale unhl: A
i B 6‘5:’{‘? o KF‘"E TR B TR VT A Mo VST
b R SR
i RUOLLL
Update Subscriobion [wo: avalable, License i walid ot 08 marf2015)
Eurucude {nul avaickle)
DIM (not availaoe)
AisL _R7D frol avalable)
Ttahy {ot zvalable)
B3 (not avallade)

Actvation Key Transfer Losse R=fresa
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4 Initial window (form)

4.1 Basics

User manual

The bolted shape window (form) that initially opens when SCS is started is the control panel
where the user can open the single modules to make connection design.

M ore modules, also of the same type, can be opened ssmultaneously, allowing the analysis
and comparison of different filesat the sametime.
From this window the user can also execute actions like checking for updates, reviewing licensing
information, open the Eula or access the help system.
To reposition the window in the desktop, the user can click anywhere in the gray area and drag the
window to the desired location (see example below).

?J:
General - ghe
= HH &
check o dll @
© O
© O
i 2 e
v
o e o 3
o o e B(E
o|lo e 4
JL_ —— |
L LR b
[ } B i
o2 Il
- Fipet
Not available yet
T~
Not available yet ||| Not available yet ||
ot available ye ye 4 %
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It should be noted that the words 'SCS' and 'STEEL CONNECTION STUDIO' are actually
transparent and clicking on them would make active any other program that is actually 'below’ the
SCS window in the desktop (therefore causing SCS to go behind other programs active on the
desktop; if this happens, SCS can be found from the task bar or minimizing those other active
programs).

J:
General i g E g
check i o d o

Not available yet

ose areas are actually

\ transparent and background
EE) can be seen; clicking in the
transparent area could send

SCS to the background

Not available yet ||| Notavailable yet é
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4.2 Buttonsto open single modules

The available modules are (see following picture for clear reference):

- FP1 — fin plate design between column and beam — pink button, 2nd row, 1st column;

- FP2 — fin plate design between two beams — khaki button, 2nd row, 2nd column;

- EM3 — moment end plate, column-beam design — light cyan button, 3rd row, 3rd column;

- SP4 — splice design (beam-beam or column-column) — gold button, 4th row, 1st column;

- QS5 — bolted angles, beam-column design — linen button, 1st row, 3rd column;

- QS6 — bolted angles, beam-beam design — pale turquoise button, 1st row, 2nd column;

- AP7 — moment end plate, beam-beam design — tan button, 4th row, 2nd column;

- CB8 — column base plate and anchor bolts design — light gray button, 6th row, 3rd column;
- BR9 — brace design — pink button, 4th row, 1st column;

- MEO — general check —ivory button, 1t row, 1st column;

- XL1 - flexible end-plate, beam-column design — lemon chiffon button, 3rd row, 1st column;
- XL2 — flexible end-plate, beam-beam design — light steel blue button, 3rd row, 2nd column;
- DS1 — double simple plate design between two beams — pale green, 3rd row, 1st column;

- WE1 — welded beam-column design — green yellow button, 5th row, 3rd column.

The button with the written “Not available yet” are modulesthat aren’t available yet.

General
check qs6

me( L|||as3

00 g

@0 o Not available yet
| |ee o| 2
I
| y

o R s

LT T
== i)

m m m m
e = e

xl1

wel

Mot available yet Not available yet / \
ot available ye ot available ye Al A |2
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4.3 Other buttons

On the top right hand side, 3 'isolated' buttons control some functions:

User manual

information
button

|
closelexit
t button

N
= 3
Gariewl o minimize
iz button
check & -
i 7 ——= i
' O G =
o0 Notavaitioret
| |@e |
[
|

M m m m
T

Not available yet

Not available yet

Not available yet

- the minimize button will make the window minimize to 'Windows' task bar (or equivalent)

- the close/exit button will actually close SCS; please note that any other form will be closed (if
data are not saved, adialog asking user what to do will be displayed); in other words, it's not
possibleto closetheinitial window and keep using SCS
- the information button, which will open a submenu (see image below) with other options

License information

Check for updates
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In License Information you can check your license situation or execute tasks like activate a new
license with Activation key or transfer a license to another pc. See chapter 3 Licensing procedures.
With Help button you can access the help manual.

The program automatically performs the search for software updates every two weeks. However,
clicking the Check for updates button you can launch the search for software updates whenever

you want (an internet connection is required).
The Eula button will then open the End User License Agreement, see par. 30
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5 General layout in modules

SCS modules have their working window (form) built as below:

File Edit Tools DrawingView Examples Help menu Dar

DEHS % LB/ 0C % mACAAL[aa @ 4m  buttonh bar
| General [ Loads | Members | Plate & Bolts | Geometry | Weld, Notch & Stiferers| Fin Plate: Column - Beam - FP1 hame
Thiiss conmection is ronnally Gonside ed as g pin ype cormeddion, Dough limiled descrl Dtl On Fin plale welded o colurmin, bulled o beam

bendng moment can be resised. Al actions aretransnitted by the plate welded to
primzry member {column) and boltec to seconday member keam).

 m—

Standard: Eurocode

graphic win'docw/sﬂech/drawing
o

Larguage: English al T&:—I——; Baet pasm o

Calculstion update: Ly tomatic update = Bigt

Zccentricity calc. method: Elastic

Connection ads: Colurin s T
: Bz sad P

Curneclivn lype. Plate welded Lu pimary imembs Narge

Plate welding to primary: Only verticalty m OT‘e b u_t_to n S T TTT T
Catecory for shea A - bearing type - Symbals Shart report Create )

SumUp (Bots | PI. Bear. | Sec Bear. | PI.BI.Sh. | Sec. B1.5h. | PLstr. [ Sec. Str. [ More | Weding |

Bolt shear: -7-
d a‘ta ‘ta D Bolt min. distances: =i
T. beaing her.: = Deam bearing hor.: =
Pl. bearng vet .: -7- Beam bearing vert .: -7
Fl. bl. shear her.: S Sec., bl. sh.hor.: o
Pl.. bl. sh. vet.: ST Sec.. bl. sh. vert.: =7
Fl., skear stong ac.: -7- Pl., bend. strong &x.: -7
Pl., shear weak ax.: -7- Pl.. bending weal ax.: -7
Pl.. zsl: =3 Pl., combired stress: 2
B=am shear sir.: -2- Beam bending str.: -7
o Beam shear wk.: -2- Beam bending wh.: -7
mQSSage box Beam aial: =2 Beam combined: =2
Yate bucklirg: -7 Prim. local web shear:
Web wald combined: -2- Web weld o1 -2
¥ }
your comment’ pOX result tab

- the menu bar to manage file functions, units and database of profiles, bolts and materials, to
manage the display of the graphic window, access help, examples and all other tools and options
of SCS,

- the button bar that recalls frequently used commands from the menu bar;

- the datatab, where the user can insert the data of the connection (standard, loads, geometry and
materials);

- the message window with warnings and /or error message that are displayed automatically
during the design;

- the name of the module being used, with the code being used to save itsfiles and with a brief
description

- 'your comment' box where the user can write your own notes

- the graphic window (called also sketch or drawing), that usually represents the connection in two
different views, front and top view, used to display in real-time the geometrical choices made by
the user;

- the result tab, where the user can find all the checks of the designed connection;
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- other buttons between the graphic window and the result tab, to manually update the
calculations, to manage the graphic window information, to generate report, or to export the
graphical window datainto .dxf files.

5.1 Data tab

Here the user can insert the datafor the design connection (standard, loads, profiles, bolts,
welding information, stiffeners, notches...).

See specific paragraph 7 Datatab (which has a general approach) and the following paragraphs for
single modules where different behaviors are eventually described and discussed.

5.2 Message window

Here there are message displayed automatically during the design.

Different types of messages can be shown:

- suggestions, symbol < B

- information messages, with symbol

- warnings, symbol ‘£. This kind of message warns the designer about some potential problem. It
takes a decision by the user (engineer) to decide if the warning is acceptable (that is, he/she
considers the connection as ok) or not (design needs to be changed)

- ERROR messages, symbol ®. This kind of message is a SERIOUS ERROR, invalidating
calculation hypotheses therefore it should not be overlooked and any connections showing this
kind of message should not be considered as ok.

5.3 "Your comment' window

The user can write comments in this area. Datawill be saved with the file and re-displayed when
loading a file. The color of the text can be customized through the 'General option’ button/menu.
Y our comments will also be written in the report.

5.4 Graphic window

Graphic window show the connection in two different views, front and top view (or lateral view,
according to the module), and reports the main geometric data. To display the drawing the user
have to complete all datain Members, Plate & Bolts and Geometry.

With the Drop-down menu below the window, the user can choose some different types of
information to be displayed on the graph: the symbols used when entering data of the geometry,
the dimensions, the governing limit state, that is most cumbersome limit state for the connection
(the one in facts governing the design)

If the user changes any geometrical data of the connection, the changes show up in the graphic
window in real-time.

The dimensions can be changed by clicking directly on them.

The location of the dimensions can be also changed by clicking and dragging them. This also
appliesto angles, welds, text. If CTRL isclicked while clicking and dragging, only the position of
the text of the dimension moves. See the website (www.scs.pe) for some example videos.

When geometrical data entry is not complete, the display shows a'dummy' connection with
hypothetical datato help the user input values and understand geometry even though data are not
completely entered. 'Fake' values are drawn in green and the warning ‘complete all date to display
real geometry' is visible on top instead of the sum up of the entered data.
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5.5 '"Update calcs button

If the user choose Manual update of calculations (General/Calculation update/Manual update),
the Update cal cs button needs to be clicked to start a new calculation of the connection and get
updated results.

If the user choose Automatic update, the Update calcs button is disabled, and the program will
update calculation and result every time any data is changed in the model.

The automatic is turned off and option is turned to manual if rows of bolts are more than 10. The
reason isthat update of calcs is slow if the eccentricity calculation method is 'Instantaneous center
of rotation'. The automatic turning of the option to manual doesn't apply to modules em3, cb8,

ap’.

5.6 Drop- down menu for graphic options

With the Drop-down menu below the graphic window, the user can choose some different types
of information to be displayed on the graph: the dimensions with symbols used when entering data
on the geometry, the dimensions, the limit state which is more burdensome for the connection or
nothing.

If the user select Gover. Limit state, the graphic window shows the item who referred the limit
state which is more burdensome for the connection, and a text message it shows the percentage of
the corresponding test.

5.7 'Report 'button and related options

With this button the user can export the results datainto a RTF file. The user can choose among
four different kinds of reports: short, standard, full with selected cases and full with all cases).
The short report contains the general information, that is what shown in the 'general’ page along
with loading data. Results are shown only in the 'sum up' form.

The standard report contains the same results of the short report but it gives a full description of
the input data.

The 'full (selected cases)' report adds to the standard report also the detailed analysis of the checks.
What's reported though is only relative to the selected load cases (lettersfrom "a" to "€") inthe
various tabs. If any tab has a selected case with no loading, report of that specific tab is not
reported.

The'full (all cases)' report is as above with all the detailed checks, case per case. Cases with no
loading are not reported though.

5.8 'Create DXF' button

With this button the user can export the contents of the graphic window into a DXF file.

5.9 Result tab

The results of connection design are here thoroughly reported: the 'sum up tab' gives a brief
outlook while single tabs analyze in detail results of single limit states, load combination by load
combination and bolt group by bolt group if more than one bolt group is present (modules DS,
QS5, QS6, SP4, BRI if lug angles are present).

See specific paragraph 8 Result tab (which has a general approach) and the following paragraphs
for single modules where different behaviors are eventually described and discussed.
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6 Menu and button bar

Most of the functions are quite common and similar to many other programs, so self-explanatory.

6.1 Filemenu

In this menu the user can create a new file, open an existing file, save changesto the file, save
your work as a different file, print the contents of the graphic window, or exit to SCS program.
Short-cuts are available too and they are shown in the right hand side of the menu.

1 Mew Ctrl+ I
[ Open Cteli
W Save Zhl+5

Save A F12
i Pnnt Ctrl+2

local (e ranes. ...

[E} Opened sefore 20-Jul-12 3 |
( older file names.... )

Ext Alz1 F4

6.1.1 New

Also available from the button bar clicking |3

This button creates a new SCSfile.
Short cut key: ctrl + N

6.1.2 Open

Also available from the button bar clicking =

This button an existing SCSfile.
Short cut key: ctrl + O

6.1.3 Save

Also available from the button bar clicking |

This button isto save thefile. If no file name has been defined yet, a file name will be required,
similarly to 'Save as.
Short cut key: ctrl + S

6.1.4 Save as

This button is to save the current file with a different name and/or in a different location..
Short cut key: F12
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6.1.5 Print

Also available from the button bar clicking =

This button isto print current drawing in the Graphic window.
A window to set up the printer will pop up before 'real’ printing.
Short cut key: ctrl + P

6.1.6 Filelist

To help the user to find quickly previously saved files, SCS stores location and name of those

files.

If more than 10 files where saved/opened, SCS creates folders, each containing maximum 30 files,
with information about old files. When 30 files are reached, a new folder is created and the date of
the last time it was opened the first file in the folder list is shown.

1 Mew Ctrl+ I
[ Open Cteli
W Save Zhl+5

Save A F12
i Pnnt Ctrl+2

e pmarpes apd lovauern, 10 masrnumn

@ Opened sefore 20-Jul-12 3 | p
G‘nm’: file nanies (30 each folder n:aﬂt1unj)

Ext Alz1 F4

If any file cannot be reopened because it was deleted or location was changed, a message will be
displayed and the path of this file will be grayed but still visible.
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6.2 Edit menu

In this menu the user can edit data base of member, material, bolt size and bolt class used in the
calculation, she/he can generate areport or create aDXF file. The user can also undo the previous
change, return the last undo, cut/copy/paste data from to clipboard and he/she can change the font
size of the drawing/sketch in the graphical window.

|'\. Edit DataBases 3 Edit FAermnber OB
Edit Material DB

Update Calculations

Generate Report Edit Bolt Size DB
Create DXF Edit Bolt Class DB
Undo Ctrl+Z
Redo Ctrl+%

& Cut Ctrl+X

=8 Copy Ctrl+C

[ Paste Chrl+V

ad  Increase drawing test size

da Decrease drawing text size

6.2.1 Undo

Also available from the button bar clicking '€

This button isto go back step by step and cancel any input.

It's not possible to go back more than 25 'input’. Data like general options, units are also not
included in the memorized input that can be restored.

Short cut key: ctrl + Z

The undo button might not change back all dataif any input causes change in other related fields.
As an example, let's consider that in the following situation

Flate ‘standard’ bolt spacing |

Prorz™ mm
Pyert= mm

3 horiz. pl.= mm

F horiz. beam mm
depth 0= mm

the option 'Plate standard bolt spacing' is checked.
| Plate standard’ bolt spacing

Photiz— 5 mm
Pyert= 54 mm
Sharz. pl.= 36 mm
Ahoriz. beam™ 36 mm
depth = 162 mm

Checking this option will make the data below automatically complete. If the Undo button is now
clicked, the 'Plate standard bolt spacing' is unchecked and the data below made editable but , see
below, the values are not set back to empty values are they were before.
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Plate 'standard’ bolt spacing

P horiz = 54
Puen= 54
B oz, pl.= 36
Fhaorz. beam™ 36
depth , = 162
6.2.2 Redo

Also available from the button bar clicking &

mm

mm

mm

mm

mm

User manual

If Undo. button has been used, prior to make further changes, it's possible to move forward again

and re-input data.
Short cut key: ctrl +Y

6.2.3 Edit Database

Also available from the button bar clicking %~

This button is to edit database of SCS. Here, the user could see/modify the existing data or add
new data in database of members, materials, bolt sizes and bolt classes used in the calculations.

Edit Mermber DB
Edit Material DB
Edit Bolt Size DB
Edit Bolt Class DB

See also par. 23 Database editing.

6.2.4 Cut

Also available from the button bar clicking %
This button isto cut datainto clipboard.

Short cut key: ctrl + X

6.2.5 Copy

Also available from the button bar clicking £z
This button is to copy datato clipboard.

Short cut key: ctrl + C

6.2.6 Paste

Also available from the button bar clicking 2,
This button isto paste data from clipboard.

Short cut key: ctrl +V

It can benoted that pasting into multiple cellslike in the load data tableis possible, for

example copying data from an Excel file (or similar).

6.2.7 Increase drawing text size
Also available from the button bar clicking A

This button isto increase the text size of the text in the drawing/sketch (graphic window).
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6.2.8 Decrease drawing text size
Also available from the button bar clicking aa

User manual

This button isto decrease the text size of the text in the drawing/sketch (graphic window).

6.3 Tools menu
The Tools menu allows to access the following commands:

E
ﬁ,.

General Options
Mermber filter
Units (General)
Units (Form)

28/166



SCS — Steel Connection Studio User manual

6.3.1 General options

Also available from the button bar clicking &

The submenu Options let the user manage a broad range of settings, as for example the number of
washers for each bolt, or the shape of the stiffeners in the moment connections and so on.

It should be noted that those options are common to all modules and, if changed into one module,
they apply to all the others too.

Also note that some options like the 'Default standard' or 'Default language' (when multiple
standards and languages are licensed) only apply when anew file will be opened. That is, if
language or standard of the module being used needs to be changed, it should not be changed from
the 'General options' but is should be changed in the 'General’ tab of the form.

-

For Compr. strength in members

\iEsher'bolt diameter: >3 [7] and plates use Net area instead of
e ot " Gress (EC, DIN, NTC, 1S) 1
Bolt head width / diam. 1.6

Mut widht / diam. 16 J

shketch:

! files are saved
- Use E value by Standard over E -
L ! defined by material ]

Turn off Internet floating license

5 license is owned)

Mumber of load cases: 10 [7] {only takes effect if Internet floating | Primary:
| 5 . . 6 Secondary:

Flate;

Options
. ! For Shear strength in members and Stiffzner shape in )
\wash boit: - ; ; -
o L || plates use MNet area instead of moment connections;  |"2g4lar
b Gross (EC, DIN, NTC, IS, SNiF)
T p Weld note about
3 | Reset | . throst or legin  Snow whenwel =

= Don't show message after dxf or rif

Hide tested range values in moment

- connections
— Use RCSC specs to evaluate )
U friction (AISC LRFDY) [o] Show file name in sketch
Size font formulas repo Small hd
_ Deformation at bolt hole at service __ Report into Microsoft WORD
[ load is & design considiration [] directly (equations too in MS style):
(A15C) only for Office 2007 or later
Default standard:  Furocode b - .
4 Show ONLY visible records of 4 Col | Rt
Default Language:  English ~ [[¥] Material table , BoltSize table and i
BoltClass table —
Ascversion:  14h ed. . : Your Comments: ‘!|

[ ]
[]
[ ]

|

Save and \ Don't save ;
Close gnd Close Ll
L Text:

»

B

L&

All options are supposed to be self explanatory but a few comments are probably needed:

1) E (Young Elastic modulus) for calculations is taken as the one defined for material (see image
below). The user could choose to overwrite E value of material using what's defined in the
standard, regardless of what is defined in the database of the material.

Default values in standards:

Eurocode, NTC 2008 (Italy), Din18800: 210000 MPa = 30458 ksi

Aisc LRFD: 29000 ksi = 199948 MPa

2) the Reset button applies only to what encircled

3) the Reset button applies only to what encircled
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4) if this option is not checked, the 'visible' filter related to Material, Class and Bolt databases is
actually not applied in the selection boxes, that is everything is visible
Example with the 'Class' database: let's consider a database with the following ' visible' data:

FDatabase | = | (=] | 2L
. Save DataBase
class fyble [M/mm3 fubk; [M/mm3 alfaalin afavEC Visible
A3Z5 8274 0.55 0.5 v
A4S0 1034 0.55 0.5
g8 640 200 06 0.6 v
7 103 300 1000 0.55 TN §

If the 'General Option' checkbox is unchecked, when the class bolt selection is opened,
the following is shown:

Class: -
- A5
F6= nas -
o= 88 mm#
n - 109

Therefore, class A490 and class 10.9 are actually visible.
On the other hand, if in the 'General option' the choice is

Show OMLY visible records of
Material table , Bolt Size table and

then, the classes are truly not visible when the class bolt selection is opened.

Class: -
A5
3.8
f - A —

5) Increasing this value might be useful when importing from Staad or Sap2000 but it could slow
consistently SCS if the number becomes too big (maximum number of combinations is set to 499).
If afilewith say, 15 load combinations is then opened with the option set to a lower number (say,
12), awarning will be displayed in the opening comuter and only the first 12 combinations will be
imported, the others will be lost.

6) When a company has the internet floating license and it wants to release one license from this
option, locking it to a computer (example: one user will travel by plane and he/she will not have
access to the internet to open the license), this option can be turned on.

30/166



SCS — Steel Connection Studio User manual

6.3.2 Member filter

Also available from the button bar clicking &,

In the submenu Member filter the user can apply afilter to the profile database that makes
available for the calculations only the types of selected profile.

ISJB. ISLB, ISMB [] Custor | 2
Austr. WB, WC [7] Custor | 3
[, NP [ Custom | 4
HE HEC HSL, HL [ Custom | 5
M. 5

Custom | 1

| HM, HW, HN
HEAA (FLS), HEM

[ IPEa (ILS), IPEo, IPEN |

=
0
]
[

Diont save
and Close

Theuser cannot clear amember group if that group isalready selected in any active
form/module.

In addition, if a fileis opened with members of a "hidden' group, that group ismade visible
(and the option saved so that group will be set visible in the filter).

HINT: If agroup contains members that are not commonly used (say, HEB profiles deeper than

600mm), the user can change the group of those members to another group (say, Custom | 5) that
is not commonly used and set as not visible.
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If a module (for example BR9) allow other shapes (non I), groups of those other shapes available
in the module can be edited.

Shape |

IPE uc ISJB. ISLB, ISMB Custorr | 2
HEA, HEB UB Austr. WB, WC Custor | 3
W ] Austr. UB.UC I, NP [ Custor | 4
] W matr. [T] HM, HW, HN [[] HE.HEC, HSL. HL [ Custor |5
] HP HEAA (FLS), HEM M, 5

] HP metr. IPEa (ILS). IPEo. IPEv [] Custom | 1

Shape L

[] L(AISC)

L equal metr,

L unequal metr.
Custom L 1
Custom L 2

[7] Custom L 3

Shape U

U (UPN) ISJC, ISLC, ISMC
UAP, UPE Custom U 1
C.MC Custom U 2

[0 IS, GRL. YRS [0 Cistom 113

| PFC

UAP, UPE

Shape P

[7] Imperial bzrs/Pl.
PI.

[] Custom PI. 1

[] Cuistem PIL 2
Custom PI. 3

Save and
Close
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6.3.3 Units (General) and Units (Form)

In the submenus Units (General) and Units (Form) the user can manage units, format and decimal
digits used for input data and read calculation result. The difference between the 2 menus is that
Units (General) will load the General set of units, while Units (Form) will load the units actually
used in the form that's being edit. Therefore is only a matter of the initial data that are shown as
default; then, saving options are the same for the 2 commands.

The window that opens allows to set up, field by field (see images), the units to use, format
automatic, fixed decimal or scientific) and digits.
The 'Metric' and 'Imperial’ check buttons can be used to quickly change units.

Urnits Format Decimal digits
Lengthe | ™M v Jauwemaic v (3 v
Foce | KN v| | Automatic v| 4 ¥
P v [auomac v [4 ]
Stess | N/m? v [avomae | [4 v
Moment | KN'm v|  |auomaic v 4 v
SectionMod: |CT v| |Scientiic v [z ¥
Mt Inetiz | M4 v| [auomaic ] [+ ¥
J omaga; | MM v lAuomatc v 4 v

Set ‘standard’ units. () Metric () Imperial
hﬁ::: .an-:l genesral options v/

If new settings are saved, the choices in 'Apply to' set what will be changed (options are self
explanatory).

It should be noted that the user can have different unitsin each file (and different from the
general units which apply when a module is opened from scratch).
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6.4 Drawing view menu

This menu is used to manage the display of the drawing in the graphic window.

The submenu Fit all isto fit all the drawing to the graphic window. Zoom Window isto select a
new view of the drawing. Pan isto move drawing into the graphic window. Magnify is to enlarge
drawing view. Shrink isto restrict drawing view. Previous view isto see previous view.

7 Fital

Loom Window

Pan
Magnify
Shrink

Previous view

Y IXLY:

Reset dimension location

6.4.1 Fitall

Also available from the button bar clicking 3
This zoom button isto fit all the drawing to the graphic window.

6.4.2 Zoom window

Also available from the button bar clicking &

This zoom button isto select anew view. First click on the screen with the left button of the
mouse to select the top of the left point of the zoom window, then hold down the left mouse
button, drag the mouse to the second point and release the left button of the mouse to complete the
selection of the zoom window. A red rectangle will appear after the first click.

6.4.3 Pan

Also available from the button bar clicking f§
This button isto pan the view in the graphic window.

6.4.4 Magnify

Also available from the button bar clicking &

This zoom button isto magnify drawing. The drawing is increased by a 1/0.85 factor.

If you have a mouse with scrolling wheel, click on the graphic window directly then scroll to
apply magnify/shrink. When applying magnify with the mouse, the cursor location is kept still and
the magnify factor applied relative to this position.

6.4.5 Shrink

Also available from the button bar clicking &

This zoom button is to shrink the drawing. A 0.85 factor is applied.

If you have a mouse with scrolling wheel, click on the graphic window directly then scroll to
apply magnify/shrink. When applying shrink with the mouse, the cursor location is kept sill and
the shrink factor applied relative to this position.

6.4.6 Previous view

Also available from the button bar clicking &
This button isto go back to the previous view.
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6.4.7 Reset dimension location

If the dimensions in the sketch have been moved around (by click and drag) they can be reset to
the original position by clicking here.

6.5 [mport menu
Also available from the button bar clicking | &~
It is possible to import loads visually selecting joints from the following programs:
Sap2000 17
5ap2000 16
Staad
Tekla Import or Export

From Sap2000 and Staad the following data will be imported:

- Load combination values for the available load fields. Warning: if, say, weak axis
moment is not available in the SCS module (example: FP2), no values will be
imported even though calculation software results are different from zero.

- The primary and secondary member sizes; if the name in the Sap2000 or Staad is
not available, awarning will be given. The import only checks the name, not the
properties, therefore if Sap2000 or Staad properties are different from SCS
properties, no message will be given. The user is supposed to check this.

WARNING: The user must carefully check that the import is correct (units, loads, combinations,
etc) because, due to some notes here reported and different versions of software (with maybe some
particular settings unidentified when preparing the macro) and the fact two different entities are
communicating through APIs, many things could possibly go wrong or in away not fully
understood by the user.

6.5.1 Sap2000
It starts with the following window
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(8 iroort steind from e Ty o

Sap2000
Choose file
_ toopen
Load
DATA
L &

which allowsto open up afile. Note: if another import is contemporarily opened in another
module of SCS, the same file is referenced and the button * Choose file to open’ will be grayed oui.
The user is then prompted to choose at lease one joint and the secondary member in this joint.

Go to the open 5ap2000 model: select SECOMNDARY members AND JOINTS you
want loads from THEM click OK
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" .1

o5l Impaort started from file type fp2 =R X
Selected joints: 128,
Secondary Member:  IPE240 [ ShowSec.inSap2000 |
Sap2000 Primary Member: HE240A - | Shaw Prim. in Sap2000 |

Choose file Filter: Starts with.... -
rack Femara w16 revik.sdb i
Case sensitive Add to selection

FEDO1 o
FEMZ
FEN3

DATA EEEEE ‘ Export joint results to SCS ‘
FEMY

‘ Find similar ‘

FEME
FEMS
FEIMO
FEDT1 ¥

L 4

Once selection is made, SCS loads the secondary member property name (in alabel sinceit’s
fixed), it guesses the primary member (according to the module where the import was started
from; example: if it’s abeam to beam connection, a beam will be looked for, if it’sa column to
beam connetion, a column will be selected and so on). The primary member isin a combo box
because SCS might not be correct in the selection and the user can change the selection.

It might then come useful hitting the button *Find similar’: SCS will ook for other joints with the
same secondary and primary member that are consistent with the module where the user is
working with (as above, beam or column, or, say, the angle if it’s a brace or consecutive members
if it'sasplice or apex).

SCSwill also look for member orientation when making the selection in modules where the
orientation is fixed (say, the moment connection) while it will not make any difference if the
orientation of the column can be set by the user (example: modules fpl or xI1). This also means
that, in the latter case, the ‘Find similar’ button will choose joints independently on the fact they
frame to the column on the weak or strong axis. The user can correct any behavior he/she doesn’t
like, manually modifying the selection (either unselecting some joints'members or, the opposite,
adding some others).

After hitting the button *Find similar’, to effectively load the joint is necessary to re-click the
button ‘Load data .
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-
85l Import started from file type fp2 E=E)
Selected joints: 4,6,11,12, 80, 127,128,
Secondary Member:  IPE240 [ Show Sec. in Sap2000 ]
Sap2000 Primary Member; HEZ40A v [ ShowPrim. in S3p2000 |
Filter: Starts with. .. -
Choose file
rack Femara v16 revlic zdb
to open - -
Casesensitive  [[] Add to selection l Find similar l
FEOD1 -
FEOO2 Always wisually check that
FED03 (3 selection is ok and complete
m
DAL Egﬁ Export joint results to SCS l

FEDO7
FEDDS
FEDDS
FEOD
FED11 ird

To finally export to SCS, some load cases must be selected (a special filter is provided to help
with the task).
The import macro will automatically take care of the units, eventually changing them in SCS.

The user can then close the import form and finish up the design in SCS.

Please also note:

- if it'sashear connection and if the eccentricity is negative (which is likely the case
because of the way eccentricity is considered in SCS), a negative moment will
increase a positive shear, therefore the macro will automatically input in SCS the
maximum moment in absolute value as negative, in order to be conservative;

- when an envelope combination or aresponse combination is chosen, the maximum
values and the minimum values will be reported with two combinations (the only

38/166



SCS — Steel Connection Studio User manual

exception being the moment, having the sign opposite with the shear as explained
above); this might not be the worst possible combnation since, say just as an
example, the compression might combine with positive shear in a different way
than tension, possibly in a‘worse’ way; the engineer should take care of those
situation, knowing that, when choosing an envelope, he/she is trading speed with
precision (choosing single combinations instead of envelope will give back the
precision, when needed)

- if morejoints are selected, each value is taken with the maximum absolute value; as
above, choosing more joints means trading speed with precision

Asrepeated already, every case could need special attention and the engineer must verify
under hisher responsibility, liability and engineering judgement that imported loads are ok
for design and correctly consider the possible wor st situations and, on the opposite side, do
not overdesign the structure.

6.5.2 Staad
Very similar to Sap2000 above, please read all the considerations.

One difference is that the Staad model already open in the background will automatically be
selected, it’s not necessary to open the file from inside SCS.

See also the video available on www.steelconnectionstudio.com

6.5.3 Tekla Structures

Geometry can be imported or exported to and from Tekla Structures.
=

5 |Import started from f... —

Start Tekla, open the reference model
then choose import or export

Export from SCS
to Tekla

Import from
Tekla to SCS

View log file Save log file

Always check that import 2and export are sound and
consistent

For exporting, SCS requires to select in Tekla the primary and secondary member.

For importing, SCS requires the user to select a connection in Tekla.

All the warnings and messages are displayed in the dedicated window. The file can be saved as
Axt.
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Import from Tekla to SCS. Started on 17/04/2015 11:24:13
Plate material is not specffied in Tekla fis it using default?), please select in SCS
Bolt class is not specified in Tekla (s it using default?), please select in SCS

Start Tekla, open the reference model - -
S i sio HEOF wrcat Import completed on 17/04/2015 11:24:52

Export from SCS
to Tekla

Import from
Tekla to SCS

Hide log file Save log file

Always check that import and export are sound and
consistent

Currently the following modules operate with Tekla Structures: fpl, fp2, xI1, x12, gs5, qs6, sp4,
em3, wel, ch8.

SCS can export connections to the following Tekla joints:

J131, J146, J149, J185, J29, J27, J101, J77, J141, J31, J14 and J1047.

SCS can on the other hand import connections into SCS from the following Tekla joints:

J103, J131, J186, J187, J188, J146, J149, J185, J29, J144, J27, J101, J115, J310000032, J141,
J77, 3132, J42, J40, J102, J31, J1004, J1014, J1016, J1042, J1047 and J14.

To change Tekla Structure version, refers to the section 30.2

6.6 Examples menu

Each module has a different number of examples (usually around 6) that can be readily opened
from this menu.

Examiples

Exarmmplel
Exarmple 2
Example 3
Example 4
Example 5

Example 6

It's suggested to closely inspect all examples, module by module, because examples can show all
the features that can be input and calculated by SCS.

Only in the demo version, examples can be accessed by the button 3.

6.7 Help menu

6.7.1 Contents
Also available from the button bar clicking @
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This button will connect the user to the 'Help manual’
Short cut key: ctrl + F1

6.7.2 About
SCS version is displayed when clicking this button.

-
ol SCSMessageBox = | =]

Version: 15.00.01.02

Clear attachment list

MName

Mail

Request Infomation

ekt Stop sending message | [™] Attach full license information
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Click here to send technical requests to our support team. The form is self-explanatory.
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7 Data tab

7.1 General

7.1.1 Initial description

This connection is considered as a pin type connection, though limited bending
moment can be resisted. All actions are transmitted by the angles bolted both to
primary member and secondary member. Connection has two bolt groups: the first
one is at the secondary member, number 2 is at the main member.

A quick general description iswritten for each module, with emphasis on how to consider
connection (pinned or rigid), hence loading to be applied.

In order to give the user maximum flexibility and broad range of activity, even connections that
are supposed to resist only as pins are calculated for applied bending moments. As per the EULA
the user should be enough experienced and qualified to understand limitations and apply
loading as per hig’her engineering sensibility. The same considerations apply for weak axis
loads (or torsion) that are better kept to zero in SCS and in the global analysis model (they should
be resisted by other means like bracings, supports, diaphragms and so on).

7.1.2 Standard

Eurocode

DIN 12200

AISC LRFD

NTC {taly)

BS 5350

AISC - ASD

Indian L5D 15800 2007

SNiP

CSA 51609

Y ou can choose among different international standards for designing connections. Eurocode,
DIN 18800, AISC-LRFD, etc.

Each Standard requires specific license (buy at www.steelconnectionstudio.com)

7.1.3 Language

Y ou could choose among different languages for the name of the labels, the message text and the
report: English, Italian, French, etc.
Each Language requires specific license (buy at www.steelconnectionstudio.com)

language:  EFTENIINNIN -

7.1.4 Calculation update

Calculation update: Automatic update -

Manual update
Automatic update |

The user can choose between two type of calculation update: automatic or manual. If the user
chooses automatic (it's default and it's suggested), the program will update calculation and results
every time data are changed in the model. This can be greatly helpful in understanding the
connection in real time and apply the specific corrections. Otherwise, if the manual update option
ison, the user must click the Update calcs button to have aresult update.

If the number of columns or rows of bolts in the connection is more than 10, the program
automatically switches from automatic calculation to manual calculation, because the eccentricity
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calculation could be burdensome (therefore the update could take some seconds) if the chosen
option is Instantaneous center of rotation.

7.1.5 Eccentricity calculation method

Instanteneous center of rotation

This eccentricity refers to aforce applied in the plane of the bolts but not acting through the bolt
group center of gravity.

Two eccentricity calculating methods can be chosen (for a complete description see chapter 7 of
[26] in chapter Sandards and bibliography) in most modules.

According to [26], "the Instantaneous center of rotation method is more accurate”. It requires
though an iterative procedure and its calculation can be cumbersome for the computer if there are
many bolts (over 10 rows) and in special configurations (very high eccentricity).

Some modules (EM3, AP7, CB8 but also XL1, XL2) where emphasis is on bending moment
(eccentricity is outside the bolt plane) apply automatically the Elastic option and this can't be
changed.

Eccentricity calc. method: Elastic

7.1.6 Connection axis

The position of the connection axis is an advanced feature of SCS to calculate different
eccentricities for the parts composing the connection.

Positioning the vertical axis of the connection differently changes eccentricities of the secondary
member, the primary member (thisis actually not dealt with in SCS right now, since there's no
global verification of the primary member, only local checks), bolt groups, welds, plates.

The connection axis is showed in the sketch by means of a dash-dot cyan line.

See some example positions below (from FP1):

Connection axds: v

Connection ads: v
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Connection axds: -

In addition to the 'standard’ positions offered by the selection box (they might change according to
modules), the position of the blue axis can be overwritten using the dedicated command (overwrite
check box)

overwrite

bolt gr. ecc.= 0.165

7.1.7 Connection type

The modules with a column as primary member (essentially FP1, QS5, XL1, BR9), let the user
choose between a connection to the column flange or column web. If XL1 istaken as areference,
the menu is

Plate bolted to primary member flange

Plate bolted to primany member web
And the options respectively turn into those schemes

Modules beam - beam (FP2, DS1, QS6, XL 2) have the following options available
T————
Coincident Top of Steel
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If FP2 is the module, the connection becomes

= : .j I
) : - i
_ | |
| _ |
| |
(S : . |
_ | |
@) i _ i

: () :

C—— —

7.1.8 Category for shear

Through this choice the connections can be set to have bolts work in friction:

1) bearing type (shear by contact);

2) dip-resistant at serviceability limit state;

3) dip-resistant at ultimate limit state .

If the second option is chosen, the load table displays a checkbox where to let SCS know which
cases should be consider as serviceability limit states.

7.1.9 Moment calculation method

Eurocode pure

Aisc Design Guides

Aisc, Neutral fods NOT thru C. of Gravity
Aisc, Neutral fuds thru Center of Gravity
Triangular, elastic

If the module has the bolt group resisting a bending moment (primarily EM3, AP7 but also XL1,
XL2, QS5 and QS6 might have some moment on bolts, see further below for remarks) through
tension in bolts (eccentricity out of bolt group plane), this option let the user choose the method to
calculate forces on bolts (and plates).

1) Eurocode/BS: see [42] in bibliography

2) Eurocode pure: see [00]

3) AISC Design Guides: see [23], [24], [25]

4) AISC neutral axis not through center of gravity and through c. of g.: see chapter 7 of [26]

5) Triangular elastic: this method takes the center of compression at the compressed flange then
calculates bolt tension linearly, creating atriangular distribution where maximum tension action is
in the bolt row more distant from compression center. Pure tension action (coming from positive
N, not from bending moment) is distributed among all bolts (not only to bolts in tension because
of bending moment). Pure compression is not distributed to bolts.

The most sophisticated and advanced methods (therefore suggested to be used) are supposed to be
the first three (EC and AISC D.G.).

The menu doesn't include the third option (Al1SC Design Guides, see figure below) in modules like
XL1, XL2, QS5 and QS6 because this method is not applicable in those modules.
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Eurocode pure

Aisc, Neutral Auds MOT thru C. of Gravity
Aisc, Neutral fwdis thru Center of Grawity
Trangular, elastic

The program doesn't block the user use to use, for example, Eurocode as standard but a method by
AISC to calculate moment forces even though this is probably not suggested. As per the EULA,
the user is supposed to take all kinds of engineering decisions.

7.1.10Double sided connection
Depending on the joint configuration, the following option might display

Double sided connection: Mo -

It this option is set to yes, some local limit states check might vary. For example, the primary local
web shear might double, while, on the other hand, the primary web tie force might goto zeroina
fin plate because the axial force is supposed to go through the web to the other fin plate on the
opposite side.

The double sided configuration is shown in the sketch with a mirrored yellow secondary beam.

[

7.1.11Seismicity: joint is dissipative
Seismicity: v

Some standards (currently Eurocode and Italian NTC) have this option.

When it’s set to ‘dissipative’, SCS will make two further checks (see picture below) and, if they
are not satisfied, awarning will display. If they are ok, no message will be shown. The reference
of the two checks is below reported:

! According to EN 1998-1:2004 par. 6.5.5 (5) bolt shear resistance must be maore
than 1.2 times the bearing resistance

! Check that condtion for dissipative tension members at par. 6.2.3 (3) of #01is
verfied
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7.2 Loads
7.2.1 Cases
Case Fu ﬁ:j El-ln I::Il:u m"u_l Tu Serv.
b AISC LRED.
c
symbols
e
Unit: kM, kN"m
Case E:I ‘E’g'laj ‘E’g'lin MEdmaj I"-'1Edmin -Ilz-d 515
)
: Eurocode symbols
bl
)

Up to five load combinations (identified by SCS with a letter from 'a’ to '€, see Case column) can
be inserted.

The figure above (from EM3) has a full range of forces'moments acting on the connection but a
reduced number of forcessmoments is usually present in the various modules. Symbols of
forcessmoments:

- first column (N in Eurocode, Pin AISC) isfor axial forces. Positive force means tension,
negative means compression

- V isshear; 'mgj' stands for shear through major axis of the secondary member, 'min’ through
minor axis

- M isas above but for bending moment

- T istorsion

Design loads (factored if required by the chosen standard) should beinserted.

The units are recalled above the table and the user can change these units through the Units
buttons in the menu Tools of the toolbar.

7.2.1.1 Formulas

The load in each cell can be inserted as a formula. Example, instead of 640, the user can input:
=320*2+4-10+6

Only the result will be displayed when the user exitsthe cell but the formulawill be kept in
memory and saved with the file.
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7.2.1.2 Secondary member strength reference

After the user entersin acell the ‘=" symbol, areference to the strength will be displayed.
Example, when in the strong axis moment, the elastic and plastic strength reference option will be
given.
The user can choose the reference and then multiply it by the necessary factor.
Please note that the strength value will be updated if the sec. member is changed (or the material
iS).

Ymin Mmaj Mmmin TE4

Ed Ed Ed
=Elasti _
—Plast pull to display the
fulle content
T
aj Ymin Mmaj Mmin 35
Ed Ed = ==

=ElasticMeomentStrongfxis

=PlasticMomentStrongAxis

This can be useful in the following two situations:
- Design must be done for a fixed percentage of the capacity. Say for example 60%
of shear. It’s enough to choose the strength and then add ‘*0.6’
- Design must be done for seismic reason for full capacity eventually amplified. It's
enough, as above, to multiply by the desired overstrength factor, for example:
‘=ElasticMomentStrongAxis*1.1¥1.1’

7.2.2 yM
overwrita
Y Mo 11 O
= 11 [0
Y = 125 [0
¥ M3, zer 11 [0
Y 7= 11 [

If Eurocode (or similar, NTC Italy for example) is the selected standard, partial safety factors ywm
are here shown. It is possible to adjust values overwriting suggested EC values.

Some factors only appear if the bolts resist by friction.

Din value is only one (below)

= 11 [

49/166



SCS — Steel Connection Studio Help manual

7.2.3 Optimize Bolt Tension + Shear combo

| Optimize Bolt Tension+Shear comba

This option is only active in EM3 when the eccentricity cal culation method is active and one of
the first 2 options (Eurocode) is chosen.

Choosing the option will distribute Shear not evenly to all bolts (which happens when the
checkbox is unchecked) but will give more shear to bolts working with lower tension (or no
tension at all).

7.3 Members
7.3.1 Select member
Primary Member:  IFE300 -
depth h= 0 mm
widih b= 160 mm
flmgethickness 1~ 107 mn (-]
web thickness ¢t - 71 mm
toe (fllef} radus - 15 mm

Y ou can choose the membersto insert as primary or secondary members from the profile
database.

To filter groups and reduce the list of members, see 6.3.2 Member filter.

To edit members, see 6.2.3 Edit

The geometrical data of the selected profile are shown in the labels below the selection box.
The symbols are consistent with the selected standard.

Some members (usually columns) have additional properties, depending on the module.

Some notes could be visible. For example 'No strength check is made for members means that no
general check is made for member (usually column) strength. This doesn't mean that applicable
local checks requested by the connection (just as a general example, web resistance checks) are
not addressed. If a strength check is needed, the user could use module MEO.

7.3.1.1 Web doubler plate

Primary Member:  W16X31 *  Materal: A992 -
d= 16 = Fe 50 kst
by 55 in Fg= €5 ksi
ty 04 n @ - n o
ty= 028 in [] Both sides

k-bg= 04 in Reinf. web pl.t = 0 in
S | I——
No strength check is made for members.

A (welded) reinforcing web plate can be specified if available.
The check box Both sides means that the web plate is welded to both sides.
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7.3.1.2 Column length over connection

EFHEFi—.
=)

This option isrelated to the length of the column over tl _ _ ;
available when this length becomes important to evaluate some limit states.
Checking the Continuous prim. option will give an infinite value to by.

7.3.2 Section properties button

If the small button highlighted above is clicked, awindow with the properties of the member is
displayed.

2512E+4
1.292E+04
237309
§.043E07

56.6

6.186E+06
6.HGE05
7.053E+H06
3.438E+05
3.007E+06

1.11E+13

835607

The propertiesinclude the presence of haunches or notches.

Plastic modulus is calculated without considering toe radius .

When haunches are present, Inertia, Plastic modulus and Elastic modulus are calculated without
considering the toe radius.
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The window can stay open and the user can keep working. Many windows with the properties can
be kept open simultaneously.

7.3.2.1 Section propertiesvalidation
See par. 26.7 SNiP validation.

7.3.3 Select material

Similarly to Select member option, the material can be selected for the members.

To edit members, see 6.2.3 Edit
To filter materials and reduce its list, use the Visible checkbox in 6.2.3 Edit the but aso activate
the real usage of thisfilter, see 6.3.1 General options.

Member: Material: 5275

h= 400 mm 265  N/mm?
b= 300 mm 410 N/mm?
b= mm thic = 40 mm
= 135 mm

r= 27 mm

The labels below the material show yield strength and ultimate strength used for calculations
according to member maximum thickness. For example, the member in the figure above has a
maximum thickness of 24mm, therefore yield strength applied is the one in the range >16mm and
< 40mm as the database show (image below). The third label below the material (thk <) shows this
higher applicable limit.

Material E [M/mm3 1 [M/mm3 ful [N/mm3 lim1 [mm] fy 2 [Mémmd fu? [M/mmd lim2 [mm]
] L B

5235 2 1E+05 235 360 16 25 360 40

5275 2 1E+05 275 410 % /| 25 410 @

7.3.4 Other options

If the module includes a verification of the secondary member (usually included among limit
states when the member could be weakened by notches) and the selected standard is Eurocode (or
similar), the user have tools to define exactly the class of the member (below). Class can also be
overwritten.

Option; e Flanges:
Detailed data o be input  Jikd Both - Tipinten: -
"Web clazs= 1 o web= 1 o flang.= 1
Flange clazs= 1
Bearn clazs= 1 Fahia 8.2 ENTIS2T-T
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7.4 Plate & bolts

7.4.1 Bolts

Bolt size and bolt class can be chosen from the database.

To edit the database, see 6.2.3 Edit

To filter bolt sizes and classes to reduce the list of available sizes/classes, use the Visible
checkbox in 6.2.3 Edit the but also activate the real usage of thisfilter, see 6.3.1 General options.

Images below (Eurocodein QS5 and AISC LRFD in AP7) should be self explanatory.

net and gross area
of the selected bolt
Ctandard speClfiC values (EurcCode

planes

threads in shear plane -

The ones below are the default values used for bolts, washers and nuts used in SCS drawing:
For bolts: head depth = 0.65* Dnom.poit
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S = 1.60* Dnom.bolt
bolt shank length= +5mm (=0.2") over the nut
For nuts: depth = 0.80* Dnom.bolt
S = 1.60* Dnom.bolt
number of nutseach bolt = 1
For washers.  depth = 0.20* Dnom.boit
Des = 2.1* Dnomubolt
n° of washer for each bolt =1
The options in blue can be edited, see 6.3.1 General options.
See 4.1 Basics.

7.4.2 Plate material

Plate material: =

fﬂf 235 MW/mm*
f = 360  M/mm*
thic < 40 mm

See 7.3.3 Select material. Same considerations apply.

7.5 Geometry

7.5.1 Bolt options

bolt columng= 1 bolt rows = 2 total balts =
plate thic= 6 mm [ ol e 10 mm
| Plate ‘standard’ bolt spacing beam clear. from flanges= 10 mm
P haoriz.= 5 mm | Bolts are vertic. sym. in second.
Pyer™ 54 mm 8 yert. beam top™ 4% mm
Aoz, pl.= 36 mm 3 yert, beam bottom ™ 4% mm
9 horiz. beam™ 36 mm
depth o= 102 mm | Bolts are vert. sym. in plate
width ; = 82 mm 3 yert. pl. top= 27 mm
3 wert. pl. bottom™ 27 mm

Help manual

Here you can set up the geometry data in the connection. Y ou can choose the number of column

and rows of the bolts.

If the user chooses to apply Plate ” standard” bolt spacing, the software set bolt spacing, and
updates them automatically if the user changes the bolts diameter. Unless differently specified in

the modules, the 'standard’ bolt spacing is:

- 3times the bolt hole diameter for horizontal and vertical spacing between bolts

- 2 times the bolt hole diameter for horizontal spacing from edges (usually plate on one side, beam

onthe other)

- 1.5 timesthe bolt hole diameter for vertical spacing from applicable borders.
If the option is unchecked, every single value is defined by the user.
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Note that if bolt columns are 1 (same thing would happen if rowsis 1) asin the figure above, the
horizontal spacing is grayed because it's actually unnecessary (there are not consecutive bolts so
there's no distance to be defined).

With Bolts are vertical sym. in plate unchecked, the user can set the vertical position of bolts
from the top and bottom edges of the plate. If it's checked, SCS will automatically take care of
distances considering the connection symmetric.

Same considerations apply to Bolts are Bolts are vertical sym. in secondary.

Y ou can see the graphical representation of the input data in the Graphic window if you select
symbols in the drop-down menu above the Results space.

7.5.2 Plate options

The user can define the thickness, depth and width of the plate.
Through the position of the bolts seen in previous paragraph, the user can set the vertical position
of plate from the secondary member top of steel.

7.5.3 Beam clearance

|:| d'baam: M mm *‘,-_'-1 -y ._.-—I-'“H-Ih'

B Sa)

Cl. Dean l l

L !
The distance between the primary member and secondary member of the connection can be
specified through cl.,eam. See figure for graphical representation of beam clearance from flanges.

beam clear. from flanges = 15 mm *, -

7.5.4 Eccentricity of bolt group, plate and secondary member

overwrite

bolt ar. ecc. = 18 in
pl. ecc.= 1.8 in
SEC. BOC. = 372 in

SCS assigns eccentricity to bolt group(s), plate(s), weld(s) and secondary member according to
connection axis location (see par. 7.1.5 Eccentricity calculation mothed)

Sign convention: if connection axis is on the left of the critical section, the eccentricity is
negative, that is a positive (downward) shear will increase negative moment and decrease positive
moment.

It's the opposite situation if connection axis is on the right of the critical section.

For the plate eccentricity, two critical sections are considered:

1) the section near the primary member (usually where plate is welded to primary member)
2) the section at the centerline of bolts.

The maximum eccentricity in absolute value is the one chosen.
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With the checkboxes on the left, it's possible to overwrite any value to calculate the connection as
per user's engineering judgment.

7.5.4.1 Bolt group eccentricity

In modules like em3, ap7, xI1 and xI2, bolt group eccentricity refers to perpendicular eccentricity
and this is shown by symbol 'L

bolt gr. L ecc.

In other word, the L (perpendicular) eccentricity is the distance from the axis to the plane where
bolts are while normal eccentricty as used in FP1 and other modules is the distance, in the plane of
bolts, between axis and bolt group center of gravity.

eccentricity in
the plane

~

perpendicular
eccentricity

In module cb8 (base plate) the bolt group eccentricity is referred to the eccentricity to the single
anchor bolts that will generate, with shear, alocal bending moment on the anchors.

7.5.5 Plate buckling length
L= 1.8 in

] L= 2 in

This value is used as buckling length of the plate. SCS calculates it automatically (see formula) as
minimum of distance between bolts and some other data specific to modules. The user can
overwrite the value with anything else. If it's input zero, no buckling is considered for the plate.

7.5.6 Block shear k=1

] block shear k =1
Checking this option will force kunit value in Eurocode or Ups in AISC to be taken as 1 (all cases).
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When there are eccentricities, SCS correctly takes this coefficient as 0.5. In some cases though,
those eccentricities are negligible and, using this option, the engineer can decide not to consider
eccentricity.

If the option is not checked, SCS will calculate automatically which factor should be applied, case
by case.

7.6 Weld, notch & stiffeners

7.6.1 Weld
EurcCode exammple de speCIfIC data
f..wa-:= 360 MN/mm= B-,f 0.3
Web weld: double fillet < filet number: 2
/ R 5 mm Cwaf 100 mm :'
throat thiCkness weld length

Weld design data can be set up in this area. Options are quite self explanatory.

Weld set up might be required for more welds.

When the cursor is inside the weld throat textbox, a suggested value pops up in the message
window, giving a"Weld possible suggested try value". Thisis given as per [10] par. 8.4.1.4 (833)
multiplying thickness of plate by the multiplier below (double fillet weld assumption), according
to material yield:

fy Multiple of thickness
<=235 0.5
<=275 0.6
<=355 0.7
<=450 0.8
>450 0.9

7.6.2 Weld eccentricity

overwrite
e= 0 mm

Same considerations as in par. 7.5.4 Eccentricity of bolt group, plate and secondary member
apply here.

7.6.3 Do not consider compression for welds

Do not consider compression for welds

Checking this option will make compression transferred by contact, not by the weld. If it's
unchecked (default), the weld will also work in compression, neglecting contact of parts.
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7.6.4 Stiffeners

Stiffensrs on prmans membear:
Mo calculation is made on the stiffeners.
‘Single stifener on the back side’ option is only available when connection is on
column web.
ner on the back side

3..

e ST

(=]
[41]

Mo calculation is made on the stifeners, they will only be added to the sketch.

Single stiffener on the back side ki ' mm

In some type of connections, it is possible to add stiffeners on primary member.
No calculations is made on the stiffener, they are only added to the sketch.

7.6.5 Notch

Noifcfs configuration:

(M Top and bettom netch - = mm no+Ch [ength

[ Different depth for bottom notch: hy= mm NotCh helghrt (depth)

I mm radius

Fange notch: Mo flange notch =

One side notch
Two side fl. natch

The user can select notch configuration for secondary member.

Notch can be applied to the member (full flange and part of web) or to flanges only (one or two
sides can be notched).

A combination of the different kinds of notches is not possible.

If a double notch is chosen (top and bottom), a different depth is possible to be applied to the
notches. If this option is taken, a new box where to input bottom depth will be visible.

Motch:  Top and bottom notch A\ | = 5 in

. h,= 175 i
Different depth for bottom notch: 2 5] : n
Mn= 1 in

A two side flange notch example is shown below.

"y

Fange notch;  Two side fl. notch - lf,n= 145 mm
hf = hE MM

L

Fen— 15 mm [E
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7.6.6 Falseflanges
If the beam is notched, the option of adding false flanges turns on.

Ldd false flanges

False flanges are added where notches are (therefore, if both notches are present), false flanges
add on top and on bottom.

To avoid the input of many unwanted data, the false flange is considered by default as wide as the
beam and with the same thickness of flanges.

o T T L&J;

I Y Y s Y o

-
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8 Result tab

8.1.1 Formulas

To the right of the numeric result and its unit of measurement there is the formula used to obtain
it, which also contains the reference from which it was taken. The reference number into the
brackets is referred to the position of the formulain the standard, and the number after the symbol
# is the own reference of SCS to the standard as shown in chapter Standards and bibliography.

If you move the mouse over the word formula, the equation appears.

Mecc,Ed,hnlt ar.~ 2 kM'm fﬂfﬂ‘l‘l‘.aﬁ.il
Bu= 0.5971 1-LA5d g 75<pipg1,0  (3.5)#00

Fu.Rd.1bor= 9408 kN Jommus

R Ry 9138 kN formiis

Above you can show the formula of B+, and below you can see the formula for the next data and
the word formula on the right of .

Mecc, Ed.balt gr.~ 2 kN'm Sl
Be= 0.571 Farmia
w Taih Mg
Fov Rt bolt= 9408 kN S wb o Tebpl (ta 3.4)#00
e e 138 kM formula

It is possible to see only one formula at atime.

In SCSthere are some references to formulas with an asterisk (example. 31*), this meaning that
the formulais not in standard in that form but it is derived by modifying in some way the original
formula present in the standard (31).

8.1.2 Case selection

Where the bolt groups are more than one, with bolt group button you can change the bolt group
and visualize the numerical values of the checks related to the selected bolt group.

For example, in the splice connection the bolt group 1 refer to the bolts on flanges, while bolt
group 2 refersto the bolts on the web.

With case button you can change the load case and visualize the numerical values of the tests
related to the selected load case.

Bolt Group:  Caze:

2

B
b
C
d
=]

Caze

m oo [Egoe
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8.2 Sumup

Here are displayed the results of checks performed by SCS. Check by check, the maximum
exploitation rate is shown. In the parentheses following the percentage, the case giving the
reported exploitation (again, the worst one) is indicated.

Balt shear: ok 662 [d]

Balt min. distances: ok
Fl. bearing hor.: ok 43% [d] Beam bearing hor.: ok 7% [d]
Pl bearing wert.: ak, 28% [d] Bearm bearing vert.: ak, 34% [d]
Fl.. bl. shear hor.: ok 9% [b] Sec.. bl zh. hor.: ok 12% [b]
PL. bl. gh. wert: ak 15% [a] Sec., bl. sh. vert: ok, 12% [a]
Fl.. zhear strang ax.; ok 22% [a] PL., bend. strong aw.: ERR 1.02 [d]
Pl.. shear weak. ax.; ok 1% [a] Fl., bending weak, ax.: ok 22% [a]
Pl.. awial: ak. 5% [b] Pl.. combined stress: ERR 1.03 [d]
Beam shear str.: ok 192 [a] Beam bending str.: ok 17% [d)
Beam shear wk.: ok 0% [a] Beam bending wi.; ok 2% [a]
Beam axial: ok 3% [b] Beam combined: ak. 18% [d]
Flate buckling: ERR 1.02 [d) Frim. local web shear: ok 0% [a]
Web weld combined: ak 34% [d] Web weld o ok, B2% [d]

If the check is not satisfied, instead of the 'ok’, abold warning 'ERR’ is displayed.
Other errors might appear as below

Bolt group 1:
Balt shear: ok 87% [b]
Balt min. distances: ERR: check distances

Pl. bearing har.: ok 48% [a] Beam bearing hor.: ok, BO% [a]
Pl bearing wert.: ok 83% [b] Beam bearing vert.: ok, 92% [b]
Pl.. bl. shear har.: ok 34% [a] Sec.. bl zh. hor: ok, B4% [a]
Pl bl. sh. wert: ok 3% [b] Sec., bl. sh. wert: ok 5% [b]
Fl.. zhear gtrang ax.: ok 4% [b] PL.. bend. strong ax.: ok, 33% [b]
Pl.. shear weak ax. ok 0% [a] PL.. bending weak ax.: ok 0% [a]
Fl., axial: ok 73% [a] Fl.. combined stress: ok 3% [b]
Beam shear str.: ok 7% (b Beam bending str.; ok 28% [b]
Beam shear wik.: ok 0% [a] Beam bending wi.; ok 0% [a]
Beam awal: ok 33% [a] Beam combined: ok BEX [b]
Flate buckling: ok 33% [b] Frimn. local web zhear: ok 0% [a]
Wieb weld combined: ok BB [a] Web weld o ok, 45% [a]

It isimportant to understand that thisis just a quick sum up that could be useful but all the checks
here reported have details in the results tab

8.3 Bolts

SCS givesin this tab the details of bolt shear, bolt tension and their combination for every bolt
group of the connection.
For each load case and bolt group, SCS shows values and formulas used in calculations.
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At the bottom of the page, the forces for each bolts in the selected load case are shown according
to 3 dimensional components Rx, Ry and Rz.
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| opeof check  BoltGroup:  Case

1
B

o oo o[

data and formulas used for
the check

| check shows into the sum up

I Shear:
Fo.Ed hor bolt gr.= 2002 kM Farmids
Fv,Ed,vert,hnlt ar.~ 100 kM fonmeia
M Ed boie ar.= 0 kM*m  foomeds
Mecc,Ed,hnlt ar.~ F VR
B= 1 forms
F.Rd.1 bol™ 1206 kN fomuis
Fo.Rd.bolt gr.= 4429 kM Formuta
Fu.Ed bolt ar = 2247 KN fomuls
Bolt shear: ok 51% Forma
kM Balk: Fis: Fi: Rz
1 -12.32 -6.061 ]
2 -33.54 -6.061 ]
3 -h4.75 -6.061 ]
4 12,32 2727 ]
al -33.54 -2T27 ]
E -54.75 2727 ]
T 201 1000 [

Draw in-plane forces

| Dirawe Sketch

forces per bolt

Help manual

The criterion for bolts numbering is shown in the picture below: bolts are numbered vertically first

then horizontally.

., criterion for bolts numbering

1 4
2 <]
3 6

The button draw-in-plane forces shows the forces in the plane (bolt shear) for each bolt in the

graphic window.

Draw in-plane forces

—

To return on the image of sketch, the user can move the mouse into the drawing window or could
click the Draw sketch button.

Diraw Sketch
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8.3.1 T-stub button

This button is available only when bolts are in tension and the selected calculation method and/or
standard uses the T-stub method.
See paragraph 24.2 T-stub report. | T-5tub notes |

8.4 Plate bearing and/or beam bearing

Thistab deals with plate bearing, in relation to both horizontal and vertical forces.

The tota reference thickness refers to the sum of the parts of the connection involved in the check.
For example, if it's the plate tab and there are two shear planes, this cell gives the sum of the
thickness of the plates. If (FP1 for example), the web of the beam isreinforced by a plate, the cell
(beam bearing) gives the sum of the web and the reinf. plate.

This tab also gives advice about minimum spacings/gauges and their optimum values.

P1.min.= 484 mm Pi,opt.= 7 mm
E‘]__min_: 254 i E‘]__Dp[_: EE mm
P2 min.= B28 mm Pz opt.= BE mm

B2 min.= 264 mm B2 opt.= 33 mm

Smin=  1.89 in Spr= 213 in 3]
Tat ref. thk= 0394 1 min= 0866 in Blopr= 213 in E
Omin=  1.89 in o= 213 in 4
€ min= 0866 in 8ot~ 106 in £

Bolt distances from the edge of plate and from the other bolts are checked If the check fails, SCS
returns an error message.

P1.hpt= ok PLvpl= o
C1.hpl™ ERR min 26.4 mm B wpl™ ok

Pz hpl= ak. Pz wpl= ak,
2 hpl= ak: B2 pl= ERR min 26.4 mm

If Eurocode (#00) is selected, SCS shows here the bearing resistance coefficients used in
calculations (see Table 3.4 #00).

O hpt = 0373 % pp= 0373 k»1,|-.|;.|= 2 'Ih;VFﬂ: 0515 9yum= 0515 l‘*1,|:.|= 1.48

If the standard is Din (#10) SCS, similar considerations apply.

By = 214 By pt= 1,35
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The check is made in relation to horizontal and vertical forces acting on plate and beam.

Fb,R-:I,h,pI=
Fb.Ed b pi=
Fe, Fd.wv.pl™
Fb,Ed,u,pI=
Flate bear. h.:

Fb,Hd,h,bw 7
FrEd.hbw=
Fb,Rd,v,bw 7
Fo,Ed v bw=

Beam web bear h.;

Th nhpl =

I:"h,|:|| &
TR

el

Fl

wapl T

Plate bear. h.:

l:l:'l:‘n,h,l:-l.u'\F

Ph,hw=
TR

b =

Fl

w b=

Beam web bear k.

ay.2v
1311
70.35
E.EEY

ok, 22%

131.2
1

13
8.333

246
0.3107
16.4
1.462

ok 13

196
10
23.23
3.8

kM
kM
kM
kM

kM
kM
kM
kM

ok 1%

kipsz
kipz
kipz
kipz

kips
kipz
kipz
kipz
ok B1%

8.5 Plate block shear

When checking plate block shear (also known as block tearing) SCS takes in account three
different modes of block shear for axial loads and two modes of block shear for shear loads for
each bolt group on the plate. The design block tearing resistance for mode 1, 2 and 3 considers the
bolt group subject only to the axial load, while the design block tearing resistance for mode 4 and
5 considers the bolt group subject only to the shear load..

Mode 1

OO
|
T

Mode 2

Forminda
Bof 3
Forma
Bof 3

Plate bear. w.:

Formida
fof &
Formida
fof &

Beam web bear v

Formina
Bokf &
Formada
Bof

Flate bear. w.:

Formda
fof 2
Formda
ol ¥

Beam web bear v

®00
|
T

Mode 3
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Black zhear [block tearing] - Plate - M =Yhaor,zd balt ar.

Vit Rd= formia

Mode1:  Ant= 1056 mne Arry= 1848 mn
Mode 2 Ant= 1320 mme A= 924 mnf
Mode 3 Ant= 1320 mne Arrv= 924 mnt

II"'IIEff._R.j NA~ 398 kM farma

Yot Ed N A= 0 kN fomuils
Flate block sh. - M: ok 0%

Block shear [block tearing] - Plate - % =Y wvert,zd, balt gr.

Mode 4:  Ant= 924 mne A= 1320 mnf
Mode B Ant= 924 e A= 1320 mnf

II"'IIEff__ RdW H= 3421 kM fonmaa

II"'IIEff__E.j - B0 kM farma
Plate block sh. - ok 15%

kunif=
Vi ra1= 4339 kN
V2™ 3498 kN
Y et Raa= 2498 kM

B

b

c

d

=]
Vet Raa™ 321 kM
II"'IIEffI_R.j5= 3421 kM

Help manual

0.5

Ant isthe net area subjected to tension, while Anv isthe net area subjected to shear. The areas Ant
and Anv for the mode 2& 3 are reversed compared to the areas of mode 4&5.
About kunif value, see par. 7.5.6 Block shear kunif=1.

8.6 Section block shear

Same considerations of previous paragraph relative to plate apply. The 5 modes are shown in the

figure below.

Mode 1

Mode 2

Mode 3

Block shear [block tearing] - Beam - M =%har.zd balt gr.

Y st Rd=

Mode1:  Ant= TEE.2

Mode 2 Ant= 2818

Mode3:  Ant= 944 3
Y eff R N beam™

Veff,Ed M beam ™
Beam block sh. - M:

1811

Forma
mime A= |34
e A= 1917 mnf
mimé A= 191.7  mn
kM Formeda
0 kM Fonmada
ok, 0%
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kunif=
Yerra1= 1811 kN
II"'IIEff__R.j2= 45899 kM
Vo rgs= 1825 kN

B

b

C

A

Mode 5
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Block shear [block tearing] - Beam - = YWwvert 2d,bolt gr. S

Mode 4:  Ant= 191.7  mnf A= 2818 mme Wt 4= 4382 kN
Mode 5 Ant= 191.7  mnf Ary = 9443 mmt Yot Rd5= 1677 kM
Vet Ed /- beam™ 167.7 kN fonmiia
W eft, Ed v+ beam ™ 0 kN formuia
Bearn block zh. - ok 0

8.6.1 Splice

In the splice connection (.sp4 files), only the 2 modes below are considered for bolt group 1 (the
one for flanges) when checking block shear on the member.

8.7 Plate/beam strength

Plate and/or beam strength is checked if required by selected standard. Resistance to axial load,
bending (strong and weak), shear (strong and weak) are verified. Even torsion and combination of
stresses are calculated when relevant.

8.8 More

More limit states are checked, depending on the connections. They are grouped in the 'More' tab.

Laf fors plafe bucking

A= 206 farma
Pp= 278 Némef Soewns LT
my,= 1 ks .-::_.': al 1o ‘:.C.px _-_,.d.[t _.I:.':-L..._,:_ﬂ
WIL the siandard LAarocooe EI.'_‘A
Mﬂd,hu.;m: 196 kM*m  foomds
Meyses 985 kN'm  fonmuds
Fl. buckling: ok 0% formuda
8.9 Welding

Design of welds can be performed checking results in this tab. Usually (depending on the module
and the choices made by the user) two parts are visible: one about the web weld and another one
about the weld to the flange. Depending on the module, the weld could be between plate and
primary beam (e.g.: FP1) or between plate and secondary beam (e.g.: EM3).
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Wah wald:
Py - eb =
Ng =
M Ewestr™
t Eva k™
TEw=
W R st
R k=
R
o=
T =
Ny
D™
T, Rd=
Weld comb.:
weld o

8.9.1 American codes

Help manual

1579 irf Formuis
2698 kips VEwar= 1124 kips VEwwke= 1349 kips
2881 kipsTft fonmiita
004425 kips"it fanmia
0 kips™t fonmia
1.865 e fanmia
00233  irf Farmiils
05611 irf Fanmida
1657 ks Farmiils ormal stress perpend. to the throat
1557 ksi formds  shear stress perp. to the weld axis
5035 ksi formuia  shear stress parallel to the weld axs
3234 ki formuta  global stress on the weld
B221 ki formudla  design resistance of the wels
ok B2% Formiia
ok 0% Formula

When the standard is set to any of the American codes (AISC or CSA), the welds are calculated
according to the Elastic method (#20). The instanteneuous centre of rotation method for the welds
has not been inserted in SCS yet.
When aweld is loaded by eccentricity, the resisting value of the weld is compared with the shear
that the weld must withstand to resist the moment caused by the eccentricity.

8.10 Stiffness

Where relevant (EC most of all) the stiffness of the connection is shown. It should be noted that
stiffness could change depending on sign of bending moment.

kyg=
Ek=
K ctife =

B

p=
S

+lrfinita

MHan un
1.922
3235
5 ini,po== 42236404
Sy ini Mneg= $.223E+04

i

mrm

mrm

kM *m
kM m

+rfinito

Maon un

kM *m

Formeda
Formeda
Fonmela
Formeia
Fonmeia
Fonmeia
Fonmea
Fonmea
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9 Fin-plate column-beam (FP1)

9.1 About FP1

This module is about fin plate connections between a column and a beam. The connection is also
known as shear plate, shear tab or other.

This connection is considered as a pin type connection but a limited bending moment (usually
generated by eccentricity of shear). Shear and tension are both transmitted by the plate welded to
primary member (column) and bolted to secondary member (beam).

9.2 Connection type

The column shape can be a I/H shaped member (I in the selection box) or around/rectangular
hollow section (Ro. o Re. in the selection).

Primary Member: -

b= mm
Re.
ty= m  Ro.

m

E.—.-
1]
2 2

n
E|

m

| !: @ | |: ;
oeer | |1 TEE

: :: £ ﬁ | |

| 90 | 4p | :: i
| | ' -

| I | l

Y ou can choose between two connection types for I/H shaped primary members: fin plate welded
to primary member web of fin plate welded to primary member flange.
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General | Loads | Members | Plate & Bolts | Geometry | ‘weld, Natch & Stifeners Fin Plate Desi g n: Column - Beam
This cannection is considered as a pin type connection, though limited bending Fin plate welded to colurn, bolted to beam
moment can be resisted. Al actions are transmitted by the plate welded to primary
member [column) and bolted to secondary member [beam). HEA200-TPE330
6 M16 cl.8.8, Pl thk 15mm, 5235
Standard: Eurocode =
.
Connection axis: Columnn axiz - N Ia wert pl top
pvert a poriz pl
Language: English - 0 |
Eccentricity calc. method: Elastic - Q 0 |
Calculation update: Automatic update - 1 |
Connection type: Fin welded ta primary member flange - hiriz beam
Flate welding to primary: Only web -
Update calcs Symbolz *  False Feport CreateDi<F
General | Loads | Members | Plate & Bolts | Geometry | weld, Notch & Stiffeners Fin Plate Desi gn  Column - Beam
Thiz connection is pnnsidered a5 pin type co_nnec:tion, though limited bend_ing Fin plate welded to column, bolted to beam
moment can be resisted. All actions are tranzmitted by the plate welded to primary
member [calumn] and bolted ta secandary member [beam). || HEA200-IPE330 E:
& M16 cl.8.8, Pl thk 15mm, 5235 n
Standard: Eurocode @ | |
| har_ |
Connection axiz: Column axiz - Ia wert pl bop
cr
| b vert a poriz pl |
Language: Englizh - | 8] |
Eccentricity calc. method: Elastic = | poo : | |
Calculation update: Automatic update < ||
Connection type: Fin welded to primary member web - a”-u tiz byam
Flate welding to primary: Only web -
Update calcs Syrnbols = False Fieport Createli=F

9.3 Plate welding to primary

If the connection type is fin plate welded to primary member web, then you could choose among
three different type of weld: fin plate welded only on primary member web; fin plate welded on
primary member web and top gtiffener; fin plate welded on primary member web and top and
bottom stiffeners.

If the connection type is fin plate welded to primary member flange, only fin plate welded only on
primary member web (flange in this case) is allow.

9.3.1 Fin plate welded only on primary member web

In this configuration, in Weld, Notch & Stiffeners you can add a stiffener on the back side of the
column and/or notch the beam.

Y ou can choose to add a giffener on the back side of the column and select the thickness of the
plate.

Y ou can also make a notching on the beam flanges and web (only on top, only on bottom or both
notch) or make a notching only on the beam flanges (on the right, on the left or both notch) and
select length, height and radius of the notches.
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General | |nads | Members | Plate & Bolts | Geometry | “Weld, Motch & Stiffeners Fin Plate Desi g n: Column - Beam
This connection iz ponsidered asa pin type co_nnec:tion, though limited bend_ing Fin plate welded ta calumn, bolted to beam
moment can be resisted. All actions are tranzmitted by the plate welded to primary
member [column] and bolted to secondary member [beam). || [ [ S E E
| | HP250X8S-IPEE0
Standard: Eurocode - 6 M16 cl.8.8, F. Jthk 15mm, 5235
| hay i
Connection axis: Column axis = | H: vertipl ¢ |
p etk la froriz I?I
Language: Englizh - | i |
I : |
Eccentricity calc. method: Elastic < | i | |
. 3y Hpriz peam i
Calculation update: Marual update i | |
Connection type: Fin welded to primary member web - ST "l"" I

Flate welding to primary:

- Update calcs Symbols = Tre Feport CreateDF
Fin plate welded on primary web.

General | Loads | Members | Plate & Bolts | Geometry | “weld, Notch & Stiffeners F| n PI ate De S | gn : CO I umn - Be am
~ ]
g et iy st o prme T e Fin plate welded to column, bolted to beam
‘wield type:  double fillst weld - fillet number: 2 HEAZDO-IFEZ240 1 m———
fue 360 MPa Bue 08 | & M16 cl.8.8, PIffhk TSmm, 5235, sfiffener Tl 12 m
throat thk & web= 6 mm 1 web= T omm

If the plate is welded to top and battom flanges (stiffeners], those collect shear
forces and web collects axial force. ‘Weld ecoentricity refers to center of weld
withztanding shear.

throat thk a fl.= mm 1 flange= 7 omm — — :‘ o O i =,

overaTite |
[F weld eco.= mm Weeld eccanticdi from geomefy ]
[0 kMNweb= 100 3% % of Msd fransmitted fom web £ |
Stiffartars o primansmeamber: | | |
Mo calculation iz made on the stiffeners but stiffeners on the backside will help | . L .

punching shear resistance [hot calculated here) and verify local shear capacity on
the prim. member. Supporting stiffeners will be used to decrese plate bending. ||
Optionz apply only if plate iz welded to column web and, the second, if plate is sst to

be bound to stiffeners. ezt il : e
Add single stiffener on the back side thk= 12| o
Add plate supporting stiffener(s) dist.= mm Clean v Fake

Suppoarting stiffeners both sides

SumUp [ Relts | PI Rear | Ser Rear | PERISK | See RISK TP S D Ser She | More | weld | Rt

Fin plate welded on primary web with single stiffener on the back side.
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General | Loads | Members | Plate & Bolts | Geomnetry | “eld. Notch & Stiffeners F| n Pl ate De S | g n: CO I umn - Be am

TTET P ET: V.

fu= %0 MPa T Fin plate welded to column, bolted to bearm
HEASO0-HEAZED

throat thk a weh= B mm ! web= 7 mm T T & Mz ol.8.3, P thk 15mm, 5235 MRS
If the plate iz welded to top and battom flanges [stiffeners), those collect shear | !
forces and web collects axial force. Weld eccentricity refers to center of weld |
withstanding shear. |
throat thk a fl.= o 1 flange= 7 mm | o o |
| o) |
| —
Siiffarers on primany membear |
Mo caleulation is made on the stiffeners but stiffeners on the backside will help
punching shear resistance [not calculated here] and verify local shear capacity on

the prim. member. Supporting stiffeners will be used to decrese plate bending. .
Options apply only if plate iz welded to column web and, the second, if plate iz zet to
be bound to stiffeners.

Add single stiffener on the back side thk= i

averaite
[F weld ecc.= mm Weld eccantricdi fom gaomefy
O kMNuweb= nn Z of Wed Fansmitied fom web £

Add plate supporting stiffener(s) dist.= i

Supporting stiffeners both sides

Notelr configuraiion. Update calcs Clean ~  False CreateD=F

Match: I= mm
o Sumbp | Boltz | Pl Bear | Sec. Bear. | PLELSh | Sec BLSh. | PLSk | Sec St | More | weld | Fot
Different depth for bottam notch: h= o)
_ Bl shear: ok 56% [a)
f e Balt min. distances: ok
. . - 150 Flate bearing hor.: ok 30% [a) Sec., bearing hor.: ok B0% [a]
Flange notch:  Twa side natch l s Pl. bearing vert.: ok 28% [a] Sec., bearing vert.: ok 31% [a]
h= 50 PL., bl. shear hor.: ok 26% (a] Sec., bl. sh. hor.: ok 36% (a]
15 FlL. bl sh. wert.+: ok 27% [a) Sec., bl sh. vert.+: ok 18% [a]
= mm Pl bl. sh. wert.-: ok 0% [a) Sec., bl sh wert.- ok 0% [a)
£ > Pl. bend. strang ax.: ok 46% [a] Fl.. shear strong ax.: ok 41% [a)

Fin plate welded on primary web with stiffener on column and notch on beam flanges.

9.3.2 Fin plate welded on primary member web and top stiffener

In this configuration, in Weld, Notch & Siffeners you have to complete the geometric data of the
plate supporting stiffener, specifying the thickness and the distance from the bottom edge of the
plate.

Y ou can also choose to add gtiffener on the opposite side of the column web, and/or to add a
stiffener on the back side of the column in the middle of the joint (it have the same thickness of
the plate supporting stiffener).

Y ou can also make a notching on the beam flanges and web (only on top, only on bottom or both
notch) or make a notching only on the beam flanges (on the right, on the left or both notch) and
select length, height and radius of the notches.

General | Loads | Members | Plate & Bolts | Geomety | ‘weld, Notch & Stiffeners F| n PI ate Des | g n: Co I umn - Bea m
This connection is considered as a pin type connection. though limited bending Fin plate welded to column, bolted to beam
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column] and bolted to secondary member [beam). et ---[ ] O = =rres
| | HPZ50X85-1PE2]
Standard: Eurocode = 6 M14 cl.8.8, Pl [hk 15mm, 5235, stiffener thk) 10 mm at 170
== = )
Connection axis: Columnn axiz - | i
(SR
Language: English - | oo
| o o
Eccentricity cale. method: Elastic -
Calculation update: Manual update - | |
Connection type: Fin welded ta primary member web - H

Flate welding to primany: wieb and top stiffene -
Update calcs Clean = Te Feport Createli=F

Fin plate welded on primary web and stiffener with top notch on secondary member.
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General | Loads | Members | Plate & Bolts | Geometry | “weld, Notch & Stiffeners F| n PI ate De s | g n: Co I umn - Be am
TIET ALIMDET ~ .
e 0 MPa S Fin plate welded to column, bolted to beam
thioat thk & web= 8| mm tweb= 7 mm HEA300-IPE240 | —] -
If the plate is welded to top and battom flanges [stiffeners], those collect shear | & M16 cl.8.8, PIf fhk 15mm, 5235, stiffener fif 12 m
forces and web collects axial force. ‘Weld ecoentricity refers to center of weld — — — — — /—
withztanding shear. | )
throat thk a fl.= mm 1 flanige= 7 omm
o 0O
overatite |
[F weld ecc.= mm Weld eccantindi fom geomefy o o —/
[F] k M web= 100 % % of Ned framsmifed fom web & | 7 N
Sfiffarars o primansmeamber: | O O
Mo calculation iz made on the stiffeners but stiffeners on the backside will help
punching shear resistance [not calculated here] and verify local shear capacity on
the prim. member Supporting stiffeners will be used to decreze plate bending | |
Options apply only if plate iz welded to column web and, the second, if plate is set to i
be bound to stiffeners. bmmmemnc s
[] Add single stifener on the back side thk= 12 m
Add plate supporting stiffener(s] dist.= 190| mm S E—

Supporting stiffeners both sides

Nofeh configuration: Update calcs Clean - Fake CreateDixF

Notch:  Top ratch - l= 140} rom
o o e = Sumlp |Bolts | Pl Bear. | Sec. Bear | PLEBLSh | Sec BLSh | PL Sk | Sec St | Moe | weld | Raot
Different depth for bottam notch: h= (G
- 15 Balt shear: ok 92% [a]
= mm Bolt min. distances: ok

Fin plate welded on primary web and stiffener with top notch on secondary member.

9.3.3 Fin plate welded on primary member web and both stiffeners

In this configuration, in Weld, Notch & Siffeners you have to complete the geometric data of the
plate supporting stiffeners, specifying the thickness and the distances from the center of the fin
plate.

Y ou can also choose to add giffeners on the opposite side of the column web, and/or to add a
stiffener on the back side of the column in the middle of the joint (it have the same thickness of
the plate supporting stiffeners).

Y ou can also make a notching on the beam flanges and web (only on top, only on bottom or both
notch) or make a notching only on the beam flanges (on the right, on the left or both notch) and
select length, height and radius of the notches.

General | Loads | Members | Plate & Bolts | Geometry | “weld, Notch & Stiffeners Fin Plate Desi gn  Column - Beam
Thiz connection is _cnnsidered a5 a pin type co_nnection, though limited bend_ing Fin plate welded to column, bolted to beam
moment can be resisted. All actions are tranzmitted by the plate welded to primary
member [calumn] and bolted to secondary member [beam). E:E
Standard: Eurocode - - '|' [" T HP 250MB5-IPE220
[ £ M14 cl.8.5, Pl thk 13mm, S235, stiffener thk 10 mm at 200
Connection axis: Column axis = | =
| a o ]
Language: English - | - i
i
Eccentricity calc. method: Elastic - | |
Calculation update: Manual update - H _l
Connection type: Fin welded to primary member web - ”
I
Flate welding to primary: \web and both stiffeners -
Update calcs Clean = Tre Report Createl=F

Fin plate welded on primary web and both stiffeners with no notch on secondary member.
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General | Loads | Members | Plate & Bolts | Geometry | Weld, Noteh & Stifeners Fin Plate Desi gn: Column - Beam
TIET FiLmoer
A~ ’
i %60 MPa e 08 Fin plate welded to calumn, balted to beam
throat thk. & web= 6 mm 1 web= T omm — | m—t

If the plate is welded to top and bottom flanges (stiffeners), those collect shear oo, HEA300-IPE240 _
forces and web collects axial force. ‘Weld eccentricity refers to center of weld U] e s cls, PR TS, 5235, shffener e 12 mm st 220 mm
withztanding shear. = —| J::

throat thk a fl.= mm 1 flanige= 7 omm a a i
overatite | :

[F weld ecc.= mm Wale eccantizdi fom geomafy: | oo :

O kNweb= 100 % F of Wed rancmitad from web b ||| © o :

Sfifferars o primansmember: —— — ]:l
Nao calculation is made on the stiffeners but stitfeners on the: backside will help R R

punching shear resistance [not calculated here] and verify local shear capacity on

the prim. member.Supporting stiffeners will be used to decrese plate bending.

Options apply only if plate iz welded to column web and, the second, if plate is set to [
be bound to stiffeners.

[] Add single stifener on the back side thk= mrm
Add plate supporting stiffener(s] dist.= 220|
Supporting stiffeners bath sides

Nofeh configuration: Update calcs Clean +  Fake CreateDiF

Notch:  Top and bottom notch - I= 140 rom
o op anebetiom nate 0 Sumlp | Bolt: | Pl Bear. | Sec. Bear | PLBLSh | Sec BLSh | PL Sk | Sec St | Moe | 'weld | Rat
[ Ditferert depth for bottorn notch: h= (G
- 12 Balt shear: ok 92% [a]
= = Bolt min. distances: ok
= mm Plate bearing har.: ok 40% [a) Sec., bearing hor.: ok B1%[a)
Flange natch: Pl. bearing wert.: ok 36% [a] Sec., bearing vert.: ok 55% [a]

[ e Pl Kkl chaar bar - Al 3% (a1 Car hkl ok laAr - Al B2% (2]

Fin plate welded on primary web and both stiffeners with notches on secondary member.
NOTE: See also par. Weld, Notch & Stiffenersto complete the geometry of the connection.

If the plate is welded not only to the web but also to at least one flange, the eccentricity is taken as
zero unless the bolt group center lies beyond the weld.

9.3.4 K N web and eccentricity

The web weld is appointed to take al the N action. This can be changed overwriting the default
100% value.

If the flange weld is present, the part not withstand by the weld is withstood by the weld flange (in
shear).

If the plate is welded to the web only, all forces go into the web weld.

If the plate is welded also to one or two flanges, forces are divided between the web and the flange
weld(s).

The percentage is shown in the dedicated textbox, that automatically divide forces 50% on web
and the rest on flanges. The engineer can choose, through the 'overwrite' button, to change this
percentage.

Consider the following assumptions by SCS:

- the eccentricity isrelative to the web weld only; the flange weld(s) have no eccentricity

- the eccentricity increases algebraically the moment applied to the weld; therefore, a positive
shear with a negative eccentricity (weld axis on the right hand side of the connection axis) will
actually decrease a positive moment

- if the plate is welded to both flanges, the total moment (including eccentricity) is divided
between the distance between flange welds (lever arm) into opposite shears acting on flange
welds. The moment on the web weld is considered as zero in this situation.

74/166



SCS — Steel Connection Studio Help manual

10 Fin-plate beam-beam (FP2)

10.1 About FP2

The connection is the same as FP1 but it's between beams (secondary and primary)..

10.2 Connection type

Y ou can choose between two connections type:
- coincident axis of the two beams;
- coincident top of steel of the two beams.

General | Loads | Members | Plate & Bols | Geometry | ‘Weld, Notch & Stifeners F| n Plate De 5 | gn : Be am - Be am
Thiz connection is congidered as a pin type connection, though limited bending Fin plata walded to main, bolted to secondary beam
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column] and bolted to secondary member [beam). [ —]
) HEA3O0-IPEZZ0 H—
Standard:  Ewrocode b L = 1 4 M20 dl.8.8, Pl. thk 15mm, 5235 | |
!
Connection axis: Primary bearn axis - H | |
i 1
! i
Language: English - E | e i ,:
G| |
Eccentricity calc. method: Elastic - ! ||
|
] ) . p.
Calculation update: Autornatic update 2 [ 1
Connection type: - T
General | Loads | Members | Plate & Bolts | Geometry | Weld, Notch & Stiffeners Fin Plate Desi gn - Beam - Beam
Thiz connection is congidered as a pin type connection, though limited bending Fin plate welded to main, bolted to secondany bearm
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column) and bolted to secondary member [beam). ] —]
HEA300-IPEZ40
Standard: Eurocade - 4 Mz0 cl.5.8, Pl. thk 15mm, 5235 ||
[ ]
e . )
Connection axis: Primary bearn axis - : | |
1
_ © ! | _
Language: English - ! = =
| | |
Eccentricity calc, method: Elastic - : ||
:}
Calculation update: Automatic update < . | |
[ 1 J l
Caonnection t}'DE: - e B

10.3 Plate welding to primary

Y ou can choose among three different type of weld for the plate to primary member:
- fin plate welded only on primary web;

- fin plate welded on primary member web and top flange;

- fin plate welded on primary member web and top and bottom flanges.
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10.3.1Fin plate welded on primary member web

In this configuration, in Weld, Notch & Stiffeners you can add a stiffener on the back side of the
primary beam and/or notch the secondary beam.
Y ou can choose to add a giffener on the back side of the primary beam and specify the itchiness

of the plate.

Help manual

Y ou can make a notching on the secondary beam flanges and web (only on top, only on bottom or
both notch) or make a notching only on the secondary beam flanges (on the right, on the left or

both notch) and select length, height and radius of the notches.

General | Loads | Members | Plate & Bolts | Geometry | 'eld, Nateh & Stifeners

Welding befweaean fin plafe and primang- member

‘weld type:  double fillet weld A

fillet number:

throat thk. & web= 8 mm 1t web=

If the plate is welded to top and battom flanges (stiffeners], those collect shear
forces and web collects awial force. YWeld eccentricity refers to center of weld
withztanding shear.

Sfiffenars o primansmember
Mo calculation iz made on the stiffeners but stiffeners on the backside will help
punching shear resistance [not calculated here] and verify local shear capacity on
the prim. member.

Fin Plate Design: Beam - Beam

Fin plate welded to main, bolted to secondary beam

fu= 360 MPa Pw= 08

?omm

throat thk & fl.= mm 1 flange= 7 omm
overarite

[F1 weld eco = mm Weld eccantindi fom gaomeafy

00 kMNweb= 00 3 F of Msd ransmittad fom web £

Add zingle stiffener on the back side thk= 12| mm
MNofeh configuraiion:
Motch:  Top naotch - I= 135) mm
- 30
Different depth for battam notch: h= 0K
1= mm

HEAZED-IPEZZ0
6 M16 8.8, Pl

] ——

Update cales Clean

SumUp | Bolts

False

bk 15mm, 5235, r

—] m—t ]

|
=

Fffener thk 12|
|
L

Pl Bear. | Sec. Bear. | PL BLSh. | Sec. BLSh. | Pl St | Sec. Str.

S | po—

CreateDF

More | Wweld | Raot

Balt shear:
Balt min. distances:

Plate bearing har.:
Fl. bearing wert.:

Fl.. bl. shear har.:

ok 89% [a)

ok
ok 38% [a)
ok 35% [a)
ok 32% [al

Sec., bearing hor.:
Sec., bearing vert.:

Sec., bl sh. hor.:

ok 82% [a)
ok B8% [a)
ok 68% [a

Fin plate welded only on primary web with stiffener on the back of primary beam and top notch

on secondary beam.

General | Loads | Members | Plate & Bolts | Geometry | Weld, Naotch & Stiffeners

Thiz connection iz considered az a pin type connection, though limited bending
moment can be resigted. All actions are transmitted by the plate welded ta primary
member [column] and bolted to secondary member [beam).

Standard: Eurocode =

Connection axis: Primary bearn azis -
Language: Englizh -

Eccentricity calc. method: Elastic -
Calculation update: Autornatic update -
Cannection type: Coincident Top of Steel -

Flate welding to primary:

Fin Plate Design: Beam - Beam

Fin plate welded to main, bolted to secondary beam

HEAZOO-IPE240
4 Mz0cl.8.a8, Pl o

Update calcs Clean

Falze

bk 15mm, 5235

I—

Feport CreateD=F

Fin plate welded only on primary web with bolts group vertical symmetric with primary beam.

10.3.2Fin plate welded on primary member web and top flange

In this configuration, in Weld, Notch & Stiffeners you can add a stiffener on the back side of the
primary beam and/or notch the secondary beam.
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Y ou can choose to add a giffener on the back side of the primary beam and specify the itchiness
of the plate.

Y ou can make a notching on the secondary beam flanges and web (only on top, only on bottom or
both notch) or make a notching only on the secondary beam flanges (on the right, on the left or
both notch) and select length, height and radius of the notches.

General | Loads | Members | Plate & Bolts | Geometry | Weld, Natch & Stiffeners Fin Plate Desi gn - Beam - Beam
Thiz connection is congidered as a pin type connection, though limited bending Fin plate welded to main, bolted to secondany beam
moment can be resisted. All actions are tranzmitted by the plate welded to primary
member [column) and bolted to secondary member [beam). E:E
HEAZ00-IFEZ40 H
Standard: Eurocade - & M16 cl.8.8, Pl thk 15mm, 5235 ||
[ H
Connection axiz: Primary beam asiz - ! | |
[e} i i
! !
Language: English - [T i | ﬁ.
. | !
E ccentricity calc. method: Elastic - : ||
——
Calculation update: Autornatic update - | |
[ ] I_l
Connection type: Coincident Top of Steel -

Plate welding to primary: web and top flangs <
Update calcs Clean =  Fake Fieport CreateDxF

Fin plate welded on primary web and top flange with top notch on secondary beam and bolts
group vertical symmetric with secondary beam.

10.3.3Fin plate welded on primary member web and both flanges

In this configuration, in Weld, Notch & Stiffeners you can add a stiffener on the back side of the
primary beam and/or notch the secondary beam.

Y ou can choose to add a giffener on the back side of the primary beam and specify the itchiness
of the plate.

Y ou can make a notching on the secondary beam flanges and web (only on top, only on bottom or
both notch) or make a notching only on the secondary beam flanges (on the right, on the left or
both notch) and select length, height and radius of the notches.

General | Loads | Members | Plate & Bolts | Geometry | ‘Weld, Notch & Stiffeners F| n PI ate De 5 | g n: Be am - Be am
Thiz connection is congidered as a pin type connection, though limited bending Fin plate welded to main, bolted to secondary beam
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column) and bolted to secondary member [beam). 1 —
HEA3O0-IPEZ40
Standard: Eurocade - & M16 cl.5.8, Pl thk 15mm, 5235 | |
[ 1
Connection axiz: Primary beam asiz - ! | |
Q0O i i
! !
Language: English - [T i | : ﬁ.
z | :
I's] i I
E ccentricity calc. method: Elastic - | | |
]::
Calculation update: Autornatic update - | |
[
I | I
Connection type: Coincident Top of Steel -

Plate welding to primary: [\w/eb and bath flanges -
Update cales Clean - Fale Fieport CreateD=F

Fin plate welded on primary web and flanges with double notch on secondary beam.
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General | Loads | Members | Plate & Bolts | Geometry | ‘weld, Notch & Stiffeners F| n PI ate De 5 | gn : Be am - Be am
Thiz connection is congidered as a pin type connection, though limited bending Fin plata walded 1o main, boltad to secondary heam
moment can be resisted. Al actions are transmitted by the plate welded to primary
member [column] and bolted to secondary member [beam). E:E
Standard: Eurocode < HEA200-IPE240 S —
6 M20 cl.8.8, Pl thk 15mm, S35, Stiﬂ’enur thk 12m
Connection axis: Frimary beam axiz - ] i |
= i I
Language: English - a o i || I
\ === T
i |
1
Eccentricity cale. method: Elastic - o 0 d ||
|
I
Calculation update: Automatic update - |
Connection type: Coincident Top of Steel -

Flate welding to primary: 'w'eb and both flanges -
Update cales Clean - False Report Createl=F

Fin plate welded on primary web and flanges with stiffener on the back side and no notch on
secondary beam.
NOTE: See also par. Weld, Notch & Stiffeners to complete the geometry of the connection.
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11 Double-fin plate (DS1)

11.1 About DS1

This module allows to calculate a special connection realized bolting 2 plates both to primary
beam and secondary.

This connection is considered as a pin type connection, though limited bending moment can be
resisted. All actions are transmitted by the plate bolted both to primary member (beam) and
secondary member (beam). The connection has two bolt groups:. the first one is the one at the
secondary member, the other, number 2, is at the main member.

11.2 Connection type

Y ou can choose between two connection types:
- coincident axis of the two beams;
- coincident top of steel of the two beams.

General | Loads | Members | Plate & Bolts | Geometry | ‘Weld, Notch & Stifeners Double 5|mp|e plate Des|gn : Beam - Beam
Thiz connection is congidered as a pin type connection, though limited bending Double bolted simple plate
moment can be resisted. All actions are transmitted by the plate bolted bath ta primary
member [beam) and secondary member [beam]. Connection haz two bolt groups: the
first ohe iz the one at the secondary mermber, the other, number 2, iz at the main ECE
member
Standard: Eurocade - HEA340-HEAZ40 ”
& M16 8.8, Pl thk 15mm, 2 Fin Platésl!, , 5235, rif thk Smm
S 1
Connection axiz: Primary beam asiz - b || i
oo o i I ]
Language: English - o a o ; “: : : = :i
olle o i I i
Eccentricity calc. method: Elastic - b ” d
Calculation update: Autornatic update - ”
Connection type: Coincident &xiz -
- =
General | Loads | Members | Plate & Bolts | Geometry | “weld, Notch & Stiffeners Double 5|mp|e plate Des|gn : Beam - Beam
Thiz connection is congidered as a pin type connection, though limited bending Diouble bolted simple plate
moment can be resisted. Al actions are transmitted by the plate bolked both to primary
member (beam) and secondary member [beam). Connection has twa balt groups: the
first ane iz the one at the secondary member, the other, number 2, is at the main =]
member
Standard: Eurocode = HEA300-HEAZ40 =izi= -—------”------—- =i
& M16 d.8.8, Pl thk 15m, 2 Fin Plateﬂ!, , 5235, rit{thk Smm
Connection axis: Frimany beam axiz - : 4 ” .
1
i
Language: English - o a oo “: : : = :;
. . eje |
Eccentricily calc. method: Elastic = ” 1
Calculation update: Autornatic update - —_— ALY | W
Connection type: <
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12 Splice (SP4)

12.1 About SP4

Help manual

This connection can bear any kind of forces and it's the state of the art when column-beam

connection on main column axis must transmit consistent bending moment.

12.2 Connection type

Y ou can choose among three different configurations for the splice:
- plates on web and flanges;

- plates only on web;

- plates only on flanges.

General | Loads | Members | Plate & Bolts | Geometry Spllce Design

Thiz connection can bear any kind of forces. Major axiz shear is anzmitted by the Beam - beam ar column - calumn

web platefs] if present. Al other forces are passed by flange plates. This connection
haz three balt groups: the first and zecond one (they are identical and they are bath
called group 1) are on flage plates, the third one. called number 2, iz at the web HEAZ240-HEA240, Member gap=15mm
connection. The axiz connection is symmetrically considered at the midpaint between
Double plakes on web, 5235, Pl thk 6mm, M20 c.8.8

Standard: Eurocode =
1 1 1 | | |

1 —t—]

Baoth external and internal plates on flanges, 5235, Pl thk 10mm, M20 cl.8.5

z L T I T I I I T
Connection axis: | j - j - j j j
i o o o O
Language: English - 3
| oo oD
Eccentricity cale. method: Elastic - i
S S - ==
Caleulation update: Automatic update -
Flate position -
General | Loads | Members | Plate & Bolts | Geometry Sp lice De 5|g n
Thiz connection can bear any kind of forces. Major axis shear iz transmitted by the Beam - beam ar column - column
web plate(s] if present. All other farces are passed by flange plates. This connection
has three bolt groups: the first and second one [they are identical and they are bath 1 —
called group 1) are on flage plates, the third one, called number 2, is at the web HE&240-HEAZ40, Member gap=15mm
connection. The axis connection is syrmmetrically considered at the midpoint between WO (1) external plate on flanges

Double plates on web, 5235, PI, thk 6mm, M24 cl.8.8
Standard: Eurocode -

Connection axis: |

Flate position
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General | Loads | Members | Plate & Bolts | Geometry

Thiz connection can bear any kind of forces. Major axis shear iz transmitted by the
web plate(z] if present. All other farces are passed by flange plates. This connection
has three bolt groups: the first and second one [they are identical and they are bath
called group 1] are on flage plates, the third one, called number 2, iz at the web
cannection. The axiz connection is spmmetrically congidered at the midpoint between

Standard: Eurocode =

Connection axis:

Language: English -
Eccentricity calc. method: Elastic -
Calculation update: Automatic update -

Flate position

Help manual

Splice Design

Beam - bearn or column - column

HEAZ40-HEAZ40, Member gap=15mm ECE

Eoth external and internal plates on Flanges, 5235, Fl thk 10mm, M20 c.8.8
WO (1) plate on web
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13 End plate column-beam (EM3)

13.1 About EM3

This connection can bear any kind of forces and it's the state of the art when column-beam
connection on main column axis must transmit consistent bending moment.

13.2 Top/bottom configuration

Y ou can choose among many different configurations for the top of the connection:
flush;

- extended one row (no giffener);

- extended one row with stiffener;

- extended two rows with stiffener;

- flush haunch;

- extended haunch (no giffener);

- extended haunch with stiffener;

General | Loads | Members | Plate & Bolts | Geometry | Wweld, Notch & Stiffeners End p late: Column - Beam
This connection can bear any kind of forces and it's the state of the art when Buolted end plate
column-beam connection on main column axis must transmit consistent bending
e — (i —
Standard: Eurocode < & H @
—_—
Connection axis: Column axis =
o
Language: English - 2
Eccentricity calc. method: Elastic -
. . o
Calculation update: Automatic update - °
. o o
Category for shear: A - bearing type -
Balt traction calc. method: Aisc, Neutral Axis thru Center of Gravity =
Update calcs Symbiols +  False CreateDixF
T figuration: Flush haunch -
o conliguEten Heh aune Surnllp [Boks || Pl Bear. || Sec. Bear, | PLBLSh || Sec. BLSh, | PL St || Sec. S | More |'weld || Ro.
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General | Loads | Members | Plate & Bolts | Geametry | ‘wWeld, Motch & Stiffeners En d p I ate : Co | umn - Be am
Thiz connection can bear any kind of forces and it's the state of the art when Baolted end plate
colurmt-bean connection on main column axis must transmit consistent bending
mamEh HEAZDO-IPEZ70 5::5
M 16 cl.&.8, Pl thk 15mm
O " o
Standard: Eurocode - ? f?'
Connection asis: Colurn-plate contact point -
Language: English -
(——i——
Eccentricity cale. method: a o
all o
Calculation update: Automatic update - Is) o
Category for shear: A - bearing ype -
Balt traction cale. method: Euracode pure -
Update calcs Clean *  LabelTest Creat
T figuration: Extended 1 tiff -
i Flenaee | fow v sen=t Surmlp [Boks | Moment | PL Bear. | Sec Bear | PLBLSh | Sec. BLSh | PL St | Ses St | Mors
! . . Buolt group 1:
Eottom configuration: Extended haunch + stiff. - Bolt shear ok 143 5]

Usual considerations apply but if calculation method is AISC Design Guides, a further column
appears to define further axial load over the column. This load will add up to the shear transmitted
by the beam.

13.3.1k,,.

If you chose the calculation according to Eurocode, the program performs the calculations with the
fixed value of kyc (set equal to 1 by default). However, SCS gives the user the ability to overwrite
this value if appropriate. Inthis case, the program will perform the calculations with the new value
of kwc et by the user (for further details see par. 6.2.6.2.2 from #00 on bibl.).

13.3.2Axial force modifies Mmaj

Fodal force modifies Mmaj

If there are a moment and atension force on the beam, for the calculation it is chosen to divide the
tension force equally among all the bolts on the end-plate.
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N/n°bolt

1'
1n | 1
T N — R ——
. —=, _...) M :L.--::? |_ 1§ —= ) M
i
i
i
J-

B
|
|
|
\J'"

If there are a moment and a compression force on the beam, for the calculation it is chosen to
move the force to the extreme flange of the connection (haunch flange or beam flange) and modify
the moment as consequence Mmod= M-N*h. (#5 on bibl.).

I
N rx""'-\._\_\_ |
o — M Lf/;: l: > Mmad
; | ; -— N

13.3.3I nelastic deformations are accepted

___"'r_“ ___\{___
|
|
B
|
|
|

_—— e —

h

Inelastic deformations are accepted

This is active when the Moment calculation method is'Aisc Design Guides. See [24] for details.

13.4 Members

13.4.1Supplementary web plates

The user can choose between two different configurations about the supplementary web plate for
the column web. It is possible to add one or two web plates, and there are two different types of
welds: full penetration butt weld or fillet weld.

To add one supplementary web plate, just put a non-zero width into the specific cell. To add two
equal supplementary web plates at the column web, tick the square “Both sides”.

The supplementary web plate on the column has a width equal to the distance between the two toe
radii of the column (in accordance with #00 — par. 6.2.6).

The length of the supplementary web plate is taken as the length of secondary member connection
(with haunches where present) plus the maximum length between the effective length in tension
and the effective length in compression.

For the calculation of the effective lengths in tension and in compression for Eurocode, British
Standard and Italian standard (NTC), SCS follows the British Standard (for further information
see #00 page 72; #42 page. 37).

N.B.: the drawing of the supplementary web plate is just a general instruction and the engineer
will take care of defining details (welding included) properly.
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13.4.2Continuous column in moment connection

Y ou can choose the length of the column over the connection (an infinitive value of b; means that
the column is not interrupted near the joint).

Gereral | Loads | Members | Plate & Bolts | Geometry | 'weld, Notch & Stiffeners
Frimary Member:  HEATED *  Material: 5275 -
h= 152 mm = 275 MPa
b= 160 mm fy= 430 MPa
b= 9 mm [=] thk. < 40 mm
b= £ mm [] Both sides
r= 1% mm Reinf. webpl t _= i
by= ® o mim Continuous prim,
General | Loads | Members | Plate & Bolts | Geometry | ‘weld, Waotch & Stiffeners
Prirmary Member:  HEATERD *  Matenal: 5275 -
h= 152 mm iyy= 275 MPa
b= 160 mm fy= 430 MPa
b= 9 mm [=) thk. < 0 mm
.= B mm [] Both sides
r= 1% mm Reinf. web pl. t _= i
by= 80| mm  [] Continuaus prim.

13.5Weld, Notch & Stiffeners

13.5.1Continuity stiffeners on column

The stiffener on the column have a depth equal to the distance between the edge of the flange and
the web of the column, and a scallop equal to the radius of the profile. If the depth is more than
13*thickness of the plate, for the calculation SCS take bess = 13 plate thk.

N.B.: gtiffeners dimensions are not defined in detail by SCS; the engineer is responsible of giving
the correct instructions to detailers.

17, beam
“
5 U
57
7 column /ﬁé -
% % <
7 4
2
]
]
]
/1 ]
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In case of tiffeners and web plate both present on the column, the relevant stiffener is shortened
in width where there is the web plate.

7 71

2
?/ [1+]
%\(\\5@(\(‘(\\@@(\\ & 2 F====== :<>
v ]
/ 4 7
% 2

13.5.2Diagonal stiffeners
Y ou can choose among some different types of diagonal stiffener on the column:

100mm |,

= =

&
N\

In the calculation of the diagonal stiffener the welds are considered as specified in #42:

“Welds connecting diagonal stiffeners to the column flange should be ‘fill-in” welds with a sealing
run providing a combined throat thickness equal to the thickness of the stiffener...”.

N.B.: as previously seen, it's task of the user to define all the correct detailing of stiffeners.

Morris

13.5.3I ntermediate stiffeners on beam

The intermediate stiffener on the beam have a length equal to half the width of the column, and a
depth equal to the distance between the edge of the plate and the web of the beam.
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beam
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weld'zone |

13.5.4Backing plates

Backing plates can be applied to colum, It's possible to decide how many bolts to support by the
backing plate. Top and bottom backing plates can be different.
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14 Apex end plate (AP7)

| File Edit Tools Drawing View  Examples  Help

NEHS  $R23 00 (% @mANASY

|18 8a | @ | % ER

HEB39U - HEHFH 52470
8 M27 (@30mm) cl.8.3, End Flate 5004270 o

B~ Kimellle

75

& —©

B —© | ©
B @@
T

| 30
Rib thk 20mm
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14.1 About AP7

The module is similar to EM3 but is’ about an apex connection between beams of the same size.
This connection can bear any kind of forces and it's the state of the art when beam-beam
connection on main beam axis must transmit consistent bending moment.

Module AP7 allows the use of round sections: in this case the connection can be seen as beam to
beam or column to column connection.

Connections between CHS elements can be checked according to T-Stub concept or through the
method proposed in [41]. The first method is based on a generalization of Eurocode T-Stub
concept, both for stiffened or unstiffened configurations. Method as per [41] does not allow the
use of stiffeners.

Moment distribution in the bolts is according to the AISC method “ neutral axis through center of
gravity” (chapter 7 of [26]). Due to double symmetry, strong and weak axis moments are directly
combined as vector by SCS and applied to the bolt configuration, defining the corresponding
inclined neutral axis.

The effect of compression can be taken into account with the dedicated check box.
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15 Welded end plate (WE1)

15.1 About WE1

Thismodule is like EM3 but the beam is directly welded over the column flange.

File Edit Tools DrawingView Examples Help

EHS £ 0C W HMACA’ L850 %R

General | Leads | Members | Weld Notch & Siffener| Welded end plate: Column - Beam - WE1
This zonnection can bear any kind of forces. Welded end plate

WI4XB2 A992 - W1EX35 A392

Standard: AISCLRFC

Larguage: English

Calculstion update: Automatic update

Connection axis: Colunn-Beam contact coint

Updata calce Symbola = Fsport Short repart

Sumlp | Moment | Welding | Stitt.

Cal. wek comgr.: ok 28% (a)
Col. web shear; ok 33% (@)

Web doubler nin. thk: ok
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16 Bolted angles column-beam (QS5)

Help manual

File Edit Tools DrawingView Examples Help

DEHS $2@aDC /Y HMAIA_/A A& @SR

[ Genersl | Loads | Members | Plate & Bols| Geometry | Weld, Notch & Stiferers|

Bolted angles: Column - Beam - QS5

All bolted double angles (web cleats)

bot: coluring = 3 bolt rows= ] totsl bolts= 3
plate thk= 0007 m E‘ . S OIF %
[¥] Pate ‘standard’ bolt apacing bean clear. from flanges= 001 m

ok

HEA160 5275 - PE200 5275

— ] m—t ]

3 M6 (WC.017m) cl.6.82 L 0.078x0.07x0.007m 5235

i G

:I@ e

3 @ LT [T

it e

- Report Short rcport

-

Sunlp [Boks | PI. Bear. | Sec Bear. | PI.BL.Sh. | Sec. LS. | Pl.Str. | Sec. St | Viors |

Pocez = 0051 m [¥] Ralts are vartic sym in second
Pt 0051 m B yert beamop™ 0043 m
Bpoz gl = 0034 m 8 yart. beam bottom™ 0049 m
2 haoriz. beam™ 0034 m
derth ;= 0153 m || Bolts are vart. sym. in plate
Mmharge leg uuse m 8 yert pl. top~ 00235 m
ovarrrita A veL. . Lulten™ 0.0255 =
[[] boltgrecc.= 012 m  BokGroupCenter disiance from Conn. Ads
] pl. ecc.= 012 m  Sectionat boks
l} sec.ecc.= 0154 m  Sactionar end of plate
= L 0051 m ol
[F]  block sheark =1
Bolt group 2is the bolt goup rear the primary member.
bolt columns2 = 1 bot rows 2= total bolts 2= [
width o o= 0 m Pyen 2= 5 n
Fhor, plate™ 003 m Bpor, prim. = 0072 M
[ bolgr ecc.= 0076 m  BakGroupCenter distance from Conn. A

16.1 About QS5

This connection is also known as cleats.

Bott group 1:

Balt shear:

Rolt min distanres
Fl. beaing her.:

Pl. bearing vert.:
Pl. bl. shear her.:
Pl bl. sh. vet.:

Pl., shear stong a.:
PL.. shear weak a«.:
Pl., aaal:

Bzam shear sir.:
Beam shear wk.:
Beam aal:

late bucklira:
Bolt group 2:

Bolt shear:
Bolt min. distances:

ok 13% (@)
ok
ok 10% ) Beam bearing hor.:
ol 0% @) Bcam bearing wert.:
ok 14% b) Sec., bl sh. hor.:
ok 0% (@) Szc., bl sh. vert.:
ok 0% (3@) Pl.. bend. strong ax.:
ok 0% @) Pl.. bending weak ax.:
ok 8% (@) Pl., combired stress:
ok 0% (@) Beam bending str.:
ok 0% (3) Beam bending wi.:
ok 5% (@) Beam combined:
ok 0% (@) Prim. local web shear:
ok 0% @)
ok

ok 23% )
ol 0% &)
ok 28% )
ok 0% (g)

m

ok 0% ()
ok 0% &)
ok 16% (g)
ok 0% (2)
ok 0% )
ok 5% (g)

ok 0% ()

These connections can bear axial and shear forces between beam and column. Shear and axial are
both transmitted by the angles bolted to primary member (column) and bolted to secondary

member web (beam).

It's not possible yet to design the connection with only one angle (on one side).
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16.2 Connection type
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17 Bolted angles beam-beam (QS6)

17.1 About QS6

The connection is same as QS5 but it's about the connection between beams (primary and
secondary).

File Edit Tools

Drawing View  Examples  Help
DEFEHS £#260C I EACAAL A0 @ SR

General | Leads | Members | Plate & Bolts | Geometry | Weld, Netch & Stifferers|

Bolted angles: Beam - Beam - QS6

Thiiss cornection is considered as g sin lype cornectio, hough imiled bznding All bulled duuble angles
moment can be resisted. All actions are transmitted by the argles bolted both to

primzry member and seconday member. Connection has twe bolt groups: the first
one is at the secondary member, number 2 is at the main member.

sSCs

Standard: 7
Larguage: English - ceamo
Caloulstion updats: Ay tomatic updats i il i P
Sccentricity calc. method: Elastic =

Connection axis: Primery bezm ads
Curneclivn Lype. Caoincident Top of Steel
Catecory for shea bearing type
Mement calc. method: Eurocode/BS kot i ot oot i

SumUp |Bolts | Pl.Bear. | Sec Bear. | PI.BL.Sh. | Sec Bl.Sh. | Pl Str. | Sec. St | More |

Bolt group 1: -
Bolt shear: -7- B
Bolt min. distances: =
T. beaing her.: = Deam besring hor.: =3
Pl. bearng vet .: -2- Beam bearing vert .: -7-
Fl. bl. shear her.: = Sec., bl. sh.hor.: s
Pl.. bl. sh. vet.: = Szc., bl sh. vert.: =7
Fl., shear stong ac.; -2 Pl., bend. strong &x.: -2- |E
Pl., shear weak ax.: -7- Fl.. bending weal ax.: -7
L. Check if members clash Pl.. =l =20 Pl., combired stress: -7-
B=am shear sir.: -2- Beam bending str.: -2-
Beam shear wk.: -2- Beam bending wh.: -7
Beam aal: == Beam combined: S
Ylate bucklirg: -7- Prim. local web shear: -7 A
Bolt group 2;
Blt shear: S
Bolt min. distances: == -
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18 Flexible end plate column-beam (XL1)

File Edit Tools DrawingView Examples Help
DEES £280C Y HAAIA_/L |00 %

[General [ Loads [ Members [ Piate & Boks | Geometry| Weld. Notch s Stffeners | Flexible End Plate Design: Column - Beam - XL1

Flexible end plale welded o  secundary beam, bulled W primary

Welding between fin piate and primary member:

[ N/mm? B.= 08 f i ==
Web weld:  doutle fillsi = fillet ~umber: 2

B yeh™ mm | web= 0 mm o

d: |single fillst -
Sgle Hiet | Pl

[] Do not consider compression tor welds

F e= 10 mm Wl distance from Conn. Axis 1| [ \ s
| ; o

Stiffeners on primarny member:
Mo calculafion is made on the stiffeners.
"Singe stiffener on the back side’ option is only availakle when connection is on

colurn web.
Sit e sliflerver un L bk, sides
Update calcs Symbols - Short report - | CreateDXF
Notoh configuration: =
Moich: Mo rotch = SumUp |Bokts | PI. Bear. | Prim. Bear | PL.B.Sh. | PL Str. | Sec. Sr. [ More | Welking |
Different cepth for botlom nctch Bolt shear: -7-
Bolt min. distances: ?
T. beaing her.: = Deam bearing hor.: S
Flarge noxch: Mo flange notch i Pl bearng vet.: -7- Beam bearing vert.: -7-
Pl.. bl. sh. vet.: ==
Fl., shear stong ac.: -7
Pl.. shear weak ac.: =2
B=am shear sir.: -7- Beam bending str.: -2
Beam shear wk.: -7- Beam bending wh.: -7
Beam aal: -2= Beam combined: =P
Prim. local web shear: 27
Web wald combined: -7- Web weld o -7
Bolt tensicn: = Bolt combined: T
Moment cap.: -7

18.1 About XL1

These connections can bear axial and shear forces between beam and column. Shear and axial are
both transmitted by the flexible plate bolted to primary member (column) and welded to secondary
member (beam).

18.2 Plate welded to secondary

Y ou can choose between two different configurations:

- Flexible end plate welded only on beam web;

- Flexible end plate welded on beam web and beam flanges.

It should be noted that welding to flanges might increase resistance but might also increase
rigidity, invalidating pin assumption according to some literature.
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19 Flexible end plate beam-beam (XL2)

| File Edit Tools Drawing View  Examples  Help
DEFEHS 4B /DOC % @A/ L |00 @ (5H0

complete all data to display real drewing

dip

Help manual

-

Plee

B
H},
i

i
i
i

Main beam - plate contact point

Cuincideril Tup ul Slewl

B oo |
B - i corttpors |
B C i a ]
e -
ey

g
g
i

19.1 About XL2

This moduleissimilar to XL1 but it deals with a beam-beam connection.
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19.2 Secondary plate bolted to

Y ou can choose between two different configurations:
- Flexible end plate bolted to primary member web;

- N

il
gl
gl

i

Flexible end plate bolted to a plate welded to the primary member flanges.
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20 Brace bolted to a plate welded to support
(BR9)

| -BIEﬁfe: brace connect

File Edit Tools DrawingView Examples Help

NEHS 2B /0C % H@AIA_/ L0504

General | Leads | Members | Plaie & Botts | Geometry | Weld, Noich & Siferers| Brace bolted to a plate welded to support - BR9
This connection is considered as a 2in type comection, though limited banding Plate bolted to brace

moment can be reaiated.

— ] )
Standard: TN -

Larguage: English
Calculstion update: Automatic update
Sccertricity calc. method: Elastic
Connection ads: Colurin s
Cornection type: Plate welded to pimary member flange -

Plate ehapa: Rectangulzr

Catecory for shea: bearing type - it Shart repa

SumUp [wots | I bear. | Sec Bear. | PI.HLSh. | Sec HLSh. | P Str | Sec. str. [ Viors | Weding |
Plate welding to primary: Only ane side 5 Bolt group 1

Blt shear: = 28
Luy argles. Mu 5 Bolt min. distances: i

Fl. beaing her.: -7 Beam bearing hor.:
M. bearng vet.: S Deam bearing vert.:
Pl. bl. shear her.: G Sec.. b sh. hor.:
Pl bl. sh. vet.: == Szc., bl sh.ver.:

Pl., shear stong ac.: -7 Pl.. bend. strong &x.:
Pl., shear weak ax.: -7 Pl., bending weal ax.:
Pl adal: =i Fl., combired stress:

B=am shear =ir.: =i Beam bending str.:
Beam shear wk.: -7- Beam bending wh.:
Beam axil: = Beam combined:

ate bucklirg: =T Prim. local web shear:
Web weld combined:

20.1 About BR9

This connection can bear mainly axial forces and it's the state of the art for the bracing connection.

20.2 Plate shape

Y ou can choose among four different plate shapes for the connection:

- rectangular;

- rectangular with front cuts;

- rectangular with side cuts;

- rectangular inclined.

After these plate shape selection, the User can set the geometry of the plate in the tab Geometry.
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20.3 Plate welding to primary

Plate welding to primary: v
Y ou can choose between two different configurations for the connection:
- only one side;
- two sides.

In the first case, the plate is welded only to the primary member (web or flange depending by the
connection type choice).

In the second case, the plate is also welded to a support. The support is represented by alineasin
figure below.

B
I
I
I
I
I
I

20.4 Lug angle

If the brace shape is L, UPN, the user can connect the brace adding also a lug angle.

20.5 Force distribution method: Uniform force method (UFM),
KI1SS method

When the connection is on two sides, the 'force distribution method' option becomes visible.

Plate welding to primary: Two sides -

Force distribution method: Uniform Force Method (share momert) -

This option allows the user to choose with method will be adopted by SCS to calculate the forces
acting on the vertical and horizontal (considered with a=0°)
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KISS Method

Only force components

UFM, mament to vertical weld
UFM, mament to horizontal weld

The methods follow instructions in #26 (Al1SC Design Manual), please refer to it (chapeter 13) for
details. Broadly speaking:

- UFRM (first option) assigns to vertical and horizontal welds only axial and shear actions if the
geometry is as requested by UFM method, that is axis from welds meet on bracing axis; if this
doesn't happen, moment is shared between horizontal and vertical weld; 4th and 5th options
follow the same method but gives moment to vertical or horizontal weld respectively.

ﬂi

He

IVh
Ho
- KISS method (keep it simple, stupid), gives vertical component of brace force to vertical weld
and horizontal componet to horizontal weld but it adds a moment to the weld given by multiplying
the force on the weld for the eccentricity distance.
- the third option, only gives vertical component of brace forceto vertical weld and horizontal
componet to horizontal weld; it can be considered like UFM Special Case 1 in #26.

The forces calculated by UFM can be found in the '‘Geometry' tab:

Case Hc Vo Hb Vb

W ma3|  7oes| 107.38| 3158

b

=

=

If one of the twe connection is not aweld, the user can find the force here and set up another
design check in a differen module (fin plate, flexible end plate, bolted cleats....).

20.6 Members

20.6.1Secondary member

Here you can choose the profile shape for the brace, that it could beal, achannel, anl, an RHS, a
tube or aplate.

If you choose aL, achannel or aplate for the shape of the brace, you can also choose whether the
selected profile is double or single.
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An | shaped profile is connected by plate(s) on the web and double angles on the flanges.

Click and drag to pan. Use mouse wheel to zoom. ]

ridim e e ——— T

Brace: IPE240 e I = || Rotate 30°
Connection profile:  L4X3-1/2%3/8 - Material: A6 -
dy= 1016 mm || F = 2482 Nimm?
b= 889 mm |CQuaduple F.= 3899 N/mmE
=] thk < 2032 mm
= 953 mm [7] Switch legs
kb= 1905 mm Reinf. web pl.t = 0 mm

SCS currently does not take care of verifying the connection between angles and the | brace,
therefore the user must take care of that.

100/166



SCS — Steel Connection Studio Help manual

HEAZZ0 5275 - P1150xE A5
2 3/4 (®20.64mm) cl.A325, Pl thk 15mm,

Brace: 1208010 = Re. ~
Connection profile: P1L150E8 - Matenal: A6 -
dy= 150 mm | P Fe 2482 N/mmé
Single - Fo= 3939 M/imm?
(-] thk < 2032 mm

= 2 mm
Tubolars are connected by plates. SCS currently does not take care of designing the weld between
the plate and the pipe/RHS, therefore the engineer must take care of that.

In Tools\Member filter from the toolbar, you can filter the available elements for the brace.
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-
Select Profile

Shape |

IPE uc ISIB, ISLE, ISMB Custom | 2
[7] HEA, HEB UB ] Austr. WB, WC [ | Custom |2
7w 7] fwstr. UB,UC 1 NP ] Custom | 4
W imetr. HM, Hel, HN [C]HE HEC.HSL, HL  [] Custom|5
HP HEAA (HLS), HEM [ M, S ] \WwiF

[] HP metr. [ IPEa {ILS}, IPEq, IPEv [##] Custom | 1

Shape L

L (AI5C)

L equal metr.

L unegual metr.
[#] Custom L 1

] Custom L 2
[] Custom L 3

Shape U

L (LPM) [ ISIC. ISLC, 1SML
UAP, UPE Custom U 1
[ C. MC [ Custom U 2
[ JIS, GE-C, YB-C[F] Custom U 2

| FFC
UAF, UPE

Shape Re

HSS (RHS, SHE
RHS. SHS meetric
Custom RHS/SH
Custom RHS/SH
[#] Custom RHS/SH

Shape FI

[] Imperial bars/P.

7] PI.
[#] Custam Pl 1
[] Custom PI. 2

[] Custom PI. 3

Shape Ro

HSS (Round), PI
Pipe metric

[#f] Custom Pipe 1
[] Custom Pipe 2
[] Custom Pipe 3

Save and

Close
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21 Column base plate and anchors (CB8)

File Edit Tools Drawing View Examples Help

EHdS 4 2R00C WwHAOAQ 2430 %

| General | Loads | Members | Flate & Boks | Geometry | Weld, Notch & Sifeners] Column base plate and anchors - CB8
Base plate welded to primary, anchor bolted to concrete
Bolt size: M27 - Class: 638 <
HEA400 5275 - Concrete fock=21M/mm? ECE
d= 27 mm fyb= 480 MN/mm* 6 M27 (®@30mm) cl. 6.8 L=700mm, Base Plate 630x520x30mm 5275
lanene= 700 mm i 600 N/mm? gy b — e
overwrite a.= 05 1 R
] dg= 30 mm EEES @ C) @d e Il
K _ al Il
] zhear™ 0 % A= 573 mm?
O Kewer 100 e 5 o & & @
[ ]
Conn. type:  threads in shear plane - Ithk__.:_._
Shear planes = 1 Shear cross section per bolt= 459 mm?
Plate materdal: 5275 &
— Ll L
e 265  N/mm2 a4
fp= 410 N/mm? @‘a I
the = 40 mm
Conc.base:  Conservative: same as base pk = W= mm
Update calcs Symbols - Report Short report - | CreateDXF
“l{Aconc/Aplate)= 1 hg= mm
. : 5
“"“’D"‘“ = B 0667 s mm sumUp | Botts | Moment | PI. Bear. [ PI. Str. | More | Welding | Stif. |
f= -
ok p1] N/mme 1K grout 50 mm Bolt shear: ok 65% (@)
] Eom= 2.058E+04 N/mm? Eor 0.2 Bolt min. distances: ok
Pl. bearing hor.: ok 18% (@)
0o 5 Pl. bearing vert ok 5% a)
Bolt tension: ERR 1.23 (b) Bolt combined: ERR 1.02 {b)
Moment cap.: ERR 1.23 (@)
Beam fl.+web compr.: ok 3% @)
Pl.. shear strong ax.: ok 6% (@)
Fl.. shear weal ax.: ok 24% (@)
! According to EC, extemal distance between bolts should not be larger than beam
width
Friction: ok
Conc. pressure: ERR 1.03 (a)

21.1 About CB8

This connection can bear any kind of forces and it's the state of the art when column is based on a
concrete foundation.

21.2 Shear force

Y ou can choose the elements that resist shear force among these choices.
Friction and anchor bolts;

Shear key and frictions;

Friction only;

Shear key only;

Anchor bolts only.
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21.3 Base plate calculation method

Y ou can choose between two different configurations for connection:
- Eurocode #01;

- British Code #42;

- AISC design guides #22.

21.4 Top configuration

Here you can choose the position of the anchors on the “top” of the base plate compared to the
“top flange” of the column:

External anchors;

Internal anchors,

Both external and internal anchors.

21.5 Bottom configuration

Here you can choose the position of the anchors on the “bottom” of the base plate compared to the
“bottom flange” of the column:

External anchors;

Internal anchors,

Both external and internal anchors.

21.6 T-stub prying force

The user can decide how to consider T-stub prying force if relevant with the selected standard:

- dways;

- never;

- worse condition;

- according to bolt length.

For base plate connection, it's suggested to choose “worse” or, in case, “according to bolt length”
or “never”. It’s not suggested to choose “always”.

21.7 Plate & Bolts

In this tab the user can choose the characteristics of the concrete foundation and also set the
geometrical data of the concrete foundation:

- input detail of concrete base;

- conservative: same dimension as base plate (\ (Acond/ Abase plate)= 1);

- no limits: use optimum values (\ (Acond/ Abase plate) = 3);

- intermediate value between cases “ Conservative’ and “No limits’ (\ (Acond/ Abase plate) = 2).
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Conc. baze:  |nput details of concrete base

dtconcddplate)= 1 05

overatite

] B=  0.667
fot= 30 MPa
o Eem= 3.284E+04 MPa
= 0.85
21.8 Geometry

Here you can choose the stiffeners of the base plate, for the strong and weak axis.

- NOne;

- central stiffeners;

- external stiffeners;

- both central and external stiffeners.

W= GO0
hy= GO0
5= A00
qrout ™ 40
Crg= 0.2

Example of central stiffeners on the strong side.

Example of external stiffeners on the weak side.
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v
\

Example with both stiffeners on the strong and weak axes.

©1©@©|© ©

21.9 Circular hollow section connections

Module CB8 allows the use of round sections from version 17.4 on.

Capacity of base plate side in tension can be checked according to T-Stub concept or through the
method proposed in [41]. The first method is based on a generalization of Eurocode T-Stub
concept, both for stiffened or unstiffened configurations. Method as per [41] does not alow the
use of stiffeners.

Capacity of base plate side in compression is based on Eurocode approach of T-Stub in
compression (chapter 6.2.5 of [00]), so the compressed area of concrete depends on diffusion in
the plate thickness. When the stiffeners are present, the user can choose to increase the concrete
compressed area. Maximum compressed area is equal to steel plate area. When the user considers
the diffusion in concrete foundation depth, a vertical conical diffusion is considered, which rules
are compliant with the chosen Standard.

As per Eurocode approach (chapter 6.2.8 of [00]), acting moment is distributed in both
compression and tensile sides, considering arms (zr and zc) from the neutral axis (that always
intersects the center of the column) to the centers of gravity of each side.
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Due to double symmetry, strong and weak axis moments are directly combined as vector by SCS
and applied to the bolt configuration, defining the corresponding inclined neutral axis.
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22 General check (MEO)

22.1 About MEO

This module can verify members, bolts and welds generally.

22.2 General

Here the user can choose which kind of elements to verify: any combination of members, bolts
and welds is allowed.

tember Bolts welds

22.3 Loads

Vimax (2™ column of the load table) is the shear force applied along the Y axis;
M max (4™ column) is the bending moment applied around the X axis;

Vnin (3rd column) is the shear force applied along the X axis;

Mmin (5th column) is the bending moment applied around the Y axis;

Axial force (1% column) positive is tension.

The last column represents the torsion in the plane XY

22.4 Graphics

x" and y' represented in the graphic window are the main inertia axes of configuration of bolts,
weld and non-standard members built by the user.

22.5 Members

Y ou can choose between two different configurations for connection:

- member from database;

- non standard member (elastic analysis).

The database includes a large number of profiles and shapes and the possibility to add profiles by
the customer (in the toolbar Edit Database\Edit Member DB).

For a Non standard member, only strength limit state are considered for member checks (for
example, lateral/torsional buckling aren’t considered). The user has to insert the geometrical data
of the member in the table data as a sum of rectangles, where for each rectangle you have to fill
the row of the table data with:

- x and y coordinates of start point;

- Size (width) of rectangle;

- length of rectangle;

- angle of rectangle in the xy plane;
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General || Loads | Members | Plate & Bolts || \N"eldsl

on-standard member

Only strength limit states are considered for member checks (e.q.: lateraltorsional
buckling nat considered).

Material. 5235
f,= 7 N/mnE
f= 7 N/mn#
thk < 40 mm

Unit: -~ mm

Pos. % Pos.v  Size Length Angle

22.6 Bolts

Help manual

Here you can choose the bolt geometry and the material, and for each bolt the coordinates of the

centre into the datatab.

| General || Loads | Membersl Plate & Bolts |Welds|

Balts are considered as working in compression too.

Balt zize: - Class: -
d= 7 mm = 7 MAmnE
T M
== =
A= 7 mne
A = 7 mne
n”pl: Conn. type:  threads in shear plane -
Shear planesz= 1 Shear crogs zection per bolt= T mnE
Unit:  mm
Balt setup

With the button 'Bolt setup' the coordinates of aregular pattern of bolts can be set up

automatically. This feature can be used as a starting point, then coordinates can be changed to

arrange an irregular pattern.
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SetUp form
| strong=
bolt columns =
balt rews =
P horz= e
P o= i
Ijl é

Update and Dan't update
Cloze and Cloze

22.7 Welds

The user can insert data welds as rectangles filling in the table (1 row, 1 rectangle):
- x and y coordinates of start point;

- Size (width) of rectangle;

- length of rectangle;

- angle of rectangle in the xy plane;

| Gieneral | Loads | Members || Plate & Bolts | 'elds ]

Walding befweaan fir plafe and priman-meambear

fLI,WF.'ld= I:I N averaTite By =
45 °

Unit:  mm L rhroat ™

0 mm

Eal}IerZal] Length Angle

Pos.® | Pos Y
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23 Database editing
The database can be edited through the forms opened by clicking

'\. Edit DataBases

and choosing which database to edit.

The database is stored in the db.mdb (Microsoft Access) file inside [installation folder]/DB but the
user MUST NOT edit the access file. A copy of the DB given by Steel Studio is stored under
[installation folder]/DB/dbcopy.

23.1 Input for bolt size db: Agr and Ares

Please consider the following information when you input new bolt sizes:

Baolt Visible d fin] Agr [ing Ares [ind
[ Ma ¥ 0.315 lD.D??E zl}.DEEE

1) the Agr field isto input the gross area of the bolt. If no value is input, SCS will automatically
calculate it according to the formula
Ag=nd’/4

2) Aresfield isto input the net SHEAR area of the bolt. This value must aways be input because

some codes require it as a specific bolt property. Some other code (AISC for example) will
automatically calculate it (as Agr/1.25) but, again, the db requires one load to be input here.
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23.2 How to control visibility

SCS has 4 different databases, actually stored in one .mdb file.
While visibility of the 'Member' db can be controlled through the 'Member filter' option, the
visibilty of records in the other databases can be controlled through the 'visibility' checkbox.

. Save DataBase
Bt (Meble
w2 |
Mis Il
MiE I
ws O
M20 Il
Mz | O
M24 Il
M27 Il
M0 Il
M3 O
M3E Il
mis O
w2 O
mas O
Mig Il
72 Il
58 Il
s Il
778 Il
1 Il
1178 Il
1174 Il
18 |
12 |LF

It must be noted that the 'visibility' filter only applies if the following checkbox isticked in
'‘General options:
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plates use Met area instead of Gross CONMECTIL
(EC. DIN, NTC, IS, SHNiP} Wekd o
Weld note about
Pl . . Shiaw s
Baaed | or Compr. strength in membarg and Tt arleg in sketeh
er/bolt diameter: 1 [7] plates use Net area instead of Gross
ant sNnow message er .
' ' : {EC. DIN, NTC, IS} ] Domt s aft
:ad width / diam. 16 files are saved
. : IUze E value by Standard over E Hide tested range values in
lut widht / diam. 186 defined by materal e
.I[-JJ:ECHEQESFEDS to evaluate friction Show file name in sketch
ormulas report Small -
Deformation at bolt hole at service Report into Microsoft VWORI

loadis a considiration (A15C {equations too in M3 style);

Office 2007 or later

sult standard:  AISC LRFD Ehiaw ONLY visible records of
Material table , BoltSize table and Cal
it Language:  English BoltClass table .
Ai=c version:  13%th ed. - Yoour Comm
Prit
Secon

(%]

23.3 Automatic import

Please notice that if you load afile that has a custom database section that is not inside your
database (for example a file saved by another user that created a custom section), SCS will
automatically import the new property inside the database.
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24 Reports

24.1 Calculation report

Y ou can generate reports according to the following options:

Standard report
Full (zelected cases)
Full (&l cases)

e Short report: only sketch, 'general’, 'loads, 'sumup’ data and error ‘comments’ will be
reported;

e Standard report: complete information on input data plus the 'sumup’ tab results and
comments,

o Full (selected cases): report will display all data and results of each tab; the results will be
displayed only for the load case (‘a, 'b', 'c', 'd’ or '€') selected in each tab.

o Full (all cases): report will dispaly data and results of each tab; the results will be displayed
for all load cases ('a' to '€)

The reports can later be saved in .txt or .rtf (Word compatible) and modified by the user to allow
maximum flexibility.

Save RTF  Sawve TXT

Please note that the sketch in the report is the same displayed in your sketch window, therefore
you can customize what you will see on report.

24.2 T-stub report

This report is available only when the Eurocode or Eurocode/BS methods are used for 'Moment
calc. method' and displays pertinent data.
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25 Request support

Please use menu under Help - Send support request or e-mail support@scs.pe or
support@steelconnectionstudio.com.

Installation support is included during Demo version evaluation and for the first 30 days after
purchase. For longer support, you must have purchased 'Update subscription'.
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26 Validation

26.1 General

Several validation examples are in the folder 'Validation' under [Installation
directory]/DB/Validation.
This folder can be opened directly clicking

Examplel
Example 2
Exarmple 3
Example 4
Example 5
Example &

‘ Open Validation files ’

Some of the validation examples are reported and commented in the following pages.

26.2 Flexible end plate with EC3

This example is taken from ECCS Technical Committee 10, Structural Connections No. 126,
2009, on page 67 (#1e).

A flexible end plate welded to secondary beam, bolted to primary is analyzed for a shear on strong
axis loading. This connection is considered as a pin type connection. Small moments and axial
actions might be input. Here below the calculation hypothesis adopted in SCS:

Standard: Eurocode;

Bolt eccentricity calculation method: Elastic ;

Connection axis: Column-Plate contact point;

Category for shear: Bearing type;

Moment calc. method: Eurocode/BS.

Main limit state for the connection are below explained and compared with published resultsin
#le.
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26.2.1Geometrical and mechanical data

HEA200 5235 - IPE300 5235
6 M20 (@22mm) cl.8.8, End Plate 230x200x10mm 5235 =y

| 80

E }*?n @ 45

_ ©
i B . |©@|©
] | 10
: !

indicatad wald size rafars to throat

45

26.2.2 oads
A shear load on strong axis of 200kN is considered.

26.2.3Joint shear resistance

26.2.3.1 Boltsin shear

Fv.rd.1 bott= Oy A fup / Ymz = 0.6*245mm? *800N/mm? / 1.25 = 94.08kN (from table 3.4 EC3-1-8),
which is the same value on #1le.
Fv.rd,bolt group= N Fyra =6*94.08kN = 564.5kN

Ll & . S AR

Fy.Rd1bon" 9408 kN formula
Fv.Ra.sot gr.~ 5645 kN formula
Fv,E{!,bc:-l;T.= 200 kN formulza

Bolt shear: ok 35% formula

26.2.3.2 Header platein bearing
FoRdv.plae= K1 o d tp fup / ymz = 2.5*0.68* 20mm* 10mm* 360N/ mm? / 1.25 = 98.18kN (fromtable
3.4 EC3-1-8)

Fo.Rd.v.p™ 98,18 kN
Fordvertica= N Ford = 6*98.18kN = 589.1kN
which are the same values in #le.

ki vel @b vpl Kred,vers fu d t
\'..1;

(ta. 3.4)&00

26.2.3.3 Column flangein bearing

........

ks viw @b viw Ered verr. Ty dt -
P i 116.7 kN Lybw Cbvbw red (ta. 3.4)#00

Forav= N Forg = 6°98.18kN = 700.36kN )
which are the same values in #le.
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26.2.3.4 Gross section of the header plate in shear

SCS let you decide between the net and the gross area for the value of A,. Using gross area, it
becomes:

VRdsrp= Avgoss fy / (V3 ymo)= 2300¥235/ (v3 * 1.0)= 312.1kN (from formula 6.18 EC3-1-8)
this value isthe half plate shear resistance, so it's compared with half shear load: 100kN.

Vegsup™ 3121 kN =2200immloissiNjem:)
Ved.sup™ 100 kN formuls
Shear str: ok 32% formula

26.2.3.5 Net section of the header platein shear

SCS let you decide between the net and the gross area for the value of A,. Using net area, it
becomes:

VRdsrp= Avne fy / (V3 ymo)= 1'640*235/ (v3 = 1.0)= 222.5kN (from formula 6.18 EC3-1-8)
this value is the half plate shear resistance, so it's compared with half shear load: 100kN.

= - _1520 [mm*)"235 [N/rmm* |
Vg_:.zlr.p— 2225 kN - A
Ve strp 100 kN formulz
Shear str: ok 45% formula

26.2.3.6 Shear block of the header plate

Veit ra= Vet rd5= fup Ant/ ymz2 + fyp Any / (V3 ymo )= 360* 780/1.25+235* 2'600/(v3+1.0)= 577.4kN
(from formula 3.9 EC3-1-8)

which isthe same value in #le.

Plate block shear (block tearing) - V = Vvert,sd,bolt gr.
Mode 4: A,s 780 mm®E  A,s 2600 mm? Vet Raa= 5774 kN
Mode 5: A= 780 mm* A= 2600 mm? Vet Ros= 5774 kN

(Venpaver 5774 kN ) formule

26.2.3.7 Beam web in shear
VRdstrsec = Ay fy / (V3 ymo)= 1'633mm? * 235N/mm?/ (v3 = 1.0) = 221.6kN (from formula 6.18
EC3-1-8)
which isthe same value in #le.
C Vo sir sec™ 2216 kN % (6.18) #o01 )
VEd strzec™

200 kN formula

Shear str: ok 90% formula

26.2.3.8 Column in shear

VRrdloc= Avnetfy / (V3 ymo)= 2'900* 235/ (v3 + 1.0)= 393.5kN (from check 6.5 #41)
this value isthe half plate shear resistance, so it's compared with half shear load: 100kN.

Prim. local shear:
A= 2900 mm*  formulz
V o - G '!‘I If‘ B C c .3 1 o 1
Rd.loc 935 kN i (6.5 check 10*) #41
VEd oo™ 100 kN formula
Prim. local shear: ok 25%  formula
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26.2.3.9 Joint shear resistance
By selecting the "Govern. lim. state” option, SCS shows in the drawing the worg limit state:

- - O - ]

& M20 (®22mm) d.8.8, End Plate 230x200x10mm 5235

HB
T —
____...__....-...-.Q. Sec., shear strong ax.: ;5) SN { S

Update calcs @vem_ lim. state D Report Short report + | CreateDXF

which is the same failure mode reported in the exercise #1e: beam web in shear (200kN /
221.56kN=0.9).

26.2.4Joint tying resistance

26.2.4.1 Bolt intension
NRrd,1boit = 0.9 fup As/ ymz2 = 0.9* 800* 245N/mm? / 1.25 = 141.1kN (from table 3.4 EC3-1-8)
NRg.1 o™ 1411 kN =2,87800 [N/mm*)"245 mm*

1,25
NRd boitgr ™ 129 kN formula

26.2.4.2 Header platein bending

Thislimit state in SCS is included into the resistance of bolt in tension. In fact, Nrdpoit group 1S
calculated considering the T-stub behavior for flexible end plate and column flange.

26.2.4.3 Beam web in tension
NRasec= A fy / o= 1'633mm’ *235 N/mm?/1.0 = 383.8kN (from formulas 6.6 and 6.7 EC3-1-8)

NRgses™ 38BN min(Tt (s.6)#01, 22 0am T (57)501)
Ned oac™ 0 kN formula
Asaal: ok 0% formula

26.2.4.4 Joint tying resistance

The worked example reports:
Tying resistance of the joint = 534.44kN; Failure mode: beam web in tension.
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SCS, instead, calculate the tensile strength of the bolt group using the T-stub method

Tension:

Draw in-plane forces

Neg.bongr = 1 kN formuls
M. Ed,boitgr.” 0 kN'm formulz I Draw Sketch J
NRg. 1 bon™ 1411 kN formuls
CN Rd.bolt gr.~ 129 k@ formuls I T-stub notes |
Beam sidg: - - :

Individual: Mode1: (4*(Min(2m*41,9, 4“41_9+1.25*50))’0.25“10"2‘235:’1)!41_9
Mode2: (2*(Min(2*41.9, 4*41,9+1.25*50))*0.25*1042*235/1+507T41,1*2*1E3)/(41,9+50)= 182 9kN;
Mode3: 141,1*2= 282 2kN;
Web tension: 289kN
Group*: Rows 1to 2: Mode1: (4*(Min(230,1, 230,1))*0.25*10"2*2351 }d41.9
Mode2: (2%(230,1)*0.25*1042*235/1+50*141,1*4*1E3)N(41,9+50)= 336, 4kN;
Mode3: 141,1*4= 564 5kN;
Web tension: 405,8kN

And the failure mode is mode 1.

26.2.5References

#00: EN 1993-1-8: 2005, Design of steel structures, Design of joints, Cen.

#01: EN 1993-1-1: 2001, Design of steel structures, General structural rules, Cen.
#41: Joints in steel constructions, Simple Connections, SCl and BCSA, 2002.

#1e: Technical Committee 10, Structural Connections No. 126, 2009.

26.3 Fin plate connection with EC3

This example is taken from ECCS Technical Committee 10, Structural Connections No. 126,
2009, on page 74 (#1e).

A fin plate welded to column, bolted to beam is analyzed for a shear on strong axis loading. This
connection is normally considered as a pin type connection, though limited bending moment can
be resisted.

Here below the calculation hypothesis adopted in SCS.

Standard: Eurocode

Bolt eccentricity calculation method: Elastic

Connection axis: Column axis

Category for shear: Bearing type

Main limit state for the connection are below explained and compared with published resultsin
#le.
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26.3.1Geometrical and mechanical data

EA200 5235 - IPE300 S235
3 M20 (®22mm) cl.8.8, Pl. thk 10mm, 5235 ECE
,r’: =

80

[
/= ||

L
=1

50
|

indicatad wald size rafars to throat

26.3.2Loads
A shear load on strong axis of 100kN is considered.

26.3.3Joint shear resistance

26.3.3.1 Boltsin shear

Fv,ra1b0it= otv A fup / ymz = 0,6* 245 mm’ *800 N/mm? / 1,25 = 94,08kN (from table 3.4 EC3-1-8)
V rdbolt group= N Fura / v (1+(6 2 / (n+1)p) %) = 3*94,08kN / v (1+(6*60 mm / (3+1)* 70 mm)"2) =
173,3kN

o4 E 3 ! FOITTINS
Fy.Rd.1bor™ 9408 kN %’— (ta. 3.4)#00
FyRébotgr™ 1733 kN formuila

4nf LAl B

! - =
which are the same values in #le.

26.3.3.2 Finplatein bearing
FoRrdvert = K1 o d tp fup / ymz = 2,5*0,68* 20mm* 10mm* 360N/mm%/1,25 = 98,18kN (fromtable 3.4

EC3-1-8)

which isthe same values in #1e.
Fb.ﬂd.v,p!= 9818 kN =1,705%*1*360(N/mm?*)*20(mm)*10(mm) /1,25
Foedvp™ 3333 kN Bolt 3

26.3.3.3 Fin platein shear

SCS let you decide between the net and the gross area for the value of Av. Using gross area, it
becomes:

Vrastrp= Avgossfy / (V3 ymo)= 2'300*235/ (v3* 1.0)= 312,1kN (from formula 6.18 EC3-1-8).
Using net area, it becomes:

Vrastrp= Avnet fy / (V3 ymo)= 1'640*235/ (v3 = 1.0)= 222,5kN (from formula 6.18 EC3-1-8).

VR, strp 2225 kN on ML (6.18) #o01

;3 Vo
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26.3.3.4 Block shear of thefin plate

SCS calculate the block shear for five modes of rupture, and obtain:
Vras= 0,5 fup Ant / ymz + fyp Any (V3 ymo)= 0.5 360* 390/1.25+235* 1'300//(v3* 1.0)= 232,54kN
which isthe same value in #1e.

Plate block shear (block tearing) - V = Vvert.sd bolt gr.

Mode 4: A= 390 mm? Aps 1300 mm? Vet ras= 2325 kN
Mode 5 Ar\iﬂ 3% mﬂ"? Anl.-z -1301} TI‘LIT!] Vgﬂlﬂgsz 232.5 kN
Ve Raver 2325 kN min (Vetf,Rda: Veff,Rd5)

26.3.3.5 Fin platein bending and buckling of the fin plate
SCS calculate the resistance of fin plate using the formulas 6.14 (bending) and 6.55 (buckling) of

#01.
qﬂdjirlp: 1?.65 kN*m Il"Ue|Jmin f\. m|r(‘v‘—l1:' : :.‘_-1-) [6.:.4'. E.SS]FJ;)
Egls.lrlp:: 5 kN-m ﬁ;fm{ﬁra
Bending str: ok 4% formula

26.3.3.6 Beam web in bearing

FoRrdyv,ow= 2.027 * 1*360*20*7.1/1.25= 82,88kN (from table 3.4 EC3-1-8).
which isthe same value in #1e.

F!J.Hd.'-'.bw= 82.35 kN Ky vhw Qb vhw I“:'eﬂ vert. fy dt (ta. 3.4)#00
Fo g vbw® 33,33 kN Boit 3

26.3.3.7 Beam web in shear

SCS et you decide between the net area and the gross area for the value of A..

Using the gross area of beam web:

VRastr.sec= Av,gross fy / (V3 ymo)= 2'568mm* 235N/mnv’/ (v3 * 1.0)= 348,4kN (from formula 6.18
EC3-1-8).

which isthe same value in #1e.

Using the net area of beam web:

VRrastrsec = Avnet fubw / (V3 ymz2)= 2°100mm?* 235N/mn’/ (v3 * 1.25)= 230,9kN (from formula 6.18
EC3-1-8).

26.3.3.8 Block shear of the beam web

SCS calculates the block shear for five modes of rupture, and obtains a different value from the
example because it considers also the flange on the vertical rupture for block shear.

Beam block shear (block tearing) - V = Vvert.sd bolt gr.

Mode 4: A= 2769 mm? AL~ 2797 mm? VEﬂIH;:t: 4194 kN
Mode 5: Ap= 2769 mm* A~ 2797 mm? Verpas= 4194 kN
Vet £V beam™ 4194 kN formuls

26.3.4Joint tying resistance

26.3.4.1 Boltsin shear

Furd.1boi= 0,6 800N/mm? 245mm? / 1,25 = 94,08kN (from table 3.4 EC3-1-8).
Fv.Rd,bolt group=3* 94,08kN =
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- et

S 9408 kN B
Fy Ailboty™ 2822 kN formuls

that is 12% less than the value from exercise, due to the different reduci ng coefficient used (1,25
or 1,10).

282,2kN

26.3.4.2 Finplatein bearing
Fo,Rrd hor = K1 0w d tp fup / ymz = 2,5%0,75* 20mm* 10mm* 360N/mm?/1,25 = 108kN (from table 3.4
EC3-1-8)
here there's a difference from example on horizontal direction, because SCS limits the horizontal
bearing resistance in case with one bolt column as per 3.2 in #00 (single lap joints with only one
bolt row):
Fora= < 1,5f, dt/ymz (from formula 3.2 EC3-1-8)

Fb_Fl-:,l‘,p’ 264 kN =1,5*1*360(N/mm?)*20(mm)*10(mm) /1,25

Fo.dnp™ 4286 kN Boit 3

26.3.4.3 Finplateintension

SCS calculates the area using Withmore theory. In this case with only one bolt row, it becomes:
Nrd,p=1'400mm?*x 235N/mm? / 1,00 = 329kN (from formula 6.6 EC3-1-8)

N o 329 kN mir("_*- (6.6) 201, 22 Aem fu 1_5_7]:3'.)
. ¥Mo vz

Ned o= D kN formula

Asaal: ok 0% formula

26.3.4.4 Beam web in bearing

Fordv,ow= 1.5* 1*360* 20* 7.1/1.25 = 61,34kN (from table 3.4 EC3-1-8).

here there's a difference from example on horizontal direction, because SCS limits the horizontal
bearing resistance in case with one bolt column as per 3.2 in #00 (single lap joints with only one
bolt row):

Fora= < 1,5f, dt/ymz (from formula 3.2 EC3-1-8).

= 0 : bb b hbm] Erm -
Fo,Ranbw= 6134 kN o mingl3 ke hbw 95 b edior fu At (00 34, 321800
= - PR L S o T

26.3.4.5 Beam web in tension

SCS calculates the area using Withmore theory. In this case with only one bolt row, it becomes:
Nrdsec=5'381mm?x 235N/mm? / 1,00= 1'265kN (from formula 6.6 EC3-1-8)

NF{c,se-c= 1265 kN mir("':“:; (6.6) 801, % :‘5.7]#3;)
NE-:.sec’ 0 kN formuls
26.3.5References

#00: EN 1993-1-8: 2005, Design of steel structures, Design of joints, Cen.

#01: EN 1993-1-1: 2001, Design of steel structures, General structural rules, Cen.
#41: Jointsin steel constructions, Simple Connections, SCI and BCSA, 2002.
#1e: Technical Committee 10, Structural Connections No. 126, 2009.
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26.4 ASA4100 code validation examples

Following considerations about validation of SCS and support for the user take into account worked
examples proposed in “The Behavior and Design of Steel Structures to AS 4100, 3" edition — N.S. Trahair
and M.A. Bradford”.

Referring to chapter 9.9, we start from example 9.9.1 and go on with the other ones.

26.4.1Worked Example 9.9.1
— | m——
HEA400 250 ISTHASMZS - IPE4DD 250 367BAS/NZS
8 M20 (@22mm) <l.8.845, Pl. thk 10mm, 250 367BASNZS
’_:‘: [ -, ]
[ dh ]
= g
- - |
i

The example requires to evaluate the maximum bolt shear force for a connection with a fin plate (module
FP1) with a shear equal to Q* kN and a moment equal to 0.2Q* kNm*. To make a comparison, here we
start considering the vertical action Q* = 100 kN, so the moment is 20 KNm. As the design actions include a
moment, in SCS there is no need to add any eccentricity of the vertical action to check the bolts. The
software gives the possibility to choose the position of axis of the connection, where load are applied, as
shown in the following figure. In this case the correct choice is “bolt group axis”.

General | Lpads | Members | Plate & Bolts | Geometry | Weld, Notch & Stiffeners

This connection is normally considered as a pin type connection, though limited
bending moment can be resisted. All actions are transmitted by the plate welded
to primary member (column) and bolted to secondary member (beam).

Standard: A5 4100 -
Languasge:  English -
Calculation update:  Automatic update -
Bolt eccentr. cale. method:  Hlastic -
Connection axis:  Bolt group ads /
Column axis

X Column-Flate contastBoint
Connection type: [z group ais

Plate welding to primary:  Only vertically -
Category forshear:  Bearing type -
Double sided connection:  No A

Choice of connection axis
In this way vertical action has an eccentricity from the column flange equal to (25+30+140/2)=125mm.
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General | Loads | Members | Plate & Folts| Geometry | Weld, Notch & Stiffeners

bolt columns = 2 bolt rows = 4 total bolts = 13
plate thk = 10 mm [- cpeam= 25 mm
[[] Plate ‘standard bolt spacing ~ beam clear. from flanges= 1195 mm
8= 140 mm [ Bolts are vertic. sym. in second.
8= 70| mm @ yert. beam top™ 85| mm
Fhariz. pl.= 55| mm @ yrert. beam bottom™ 95 mm
B iz beam 30| mm
depth p= 280 mm Bolts are vert. sym. in plate
width ;= 250 mm 3yen. pl. top™~ 35 mm
ovarwrits Byt pl. bottom™ 35 mm
[[] boltgrecc= 0 mm BoltGroupCantar distance from Conn. Axis
O SEC. 8CC.= 100 mm Secfion near prm.
I fmE 140 mm  formulz

Eccentricity of the action from the column flange

Solution of example 1 comes from the assumption of a rigid connection rotating around the axis outgoing
from the plane of the plate. The same approach can be used in SCS choosing as “bolt eccentricity
calculation method” the “elastic” one:

General | Loads | Members | Plate & Bolts | Geometry | Weld, Notch & Stiffeners

This connection is normally considered as a pin type connection, though limited
bending moment can be resisted. All actions are transmitted by the plate welded
to primary member (column) and bolted to secondary member (beam).

Standard:  AS 4100 @

Language: English -

Calculation update:  Automatic update

Bolt eccentr. calc. methed:

Instantaneous center of rotation
pongroapTaas

Connection axis:

Connection type:  Plate welded to pimary member web -

Plate welding to primary:  Only vertically -
Category for shear:  Bearing type -
Double sided connection:  No @

Bolt eccentricity calculation method
Direction of forces can be displayed in SCS choosing the option “draw in-plane forces”.

125/166



SCS — Steel Connection Studio

Dimensions

- Full {all cases) M

Pl. Bear | Sec. Bear | Pl BI.Sh. | Sec. BI.Sh. | Pl Str | Sec. Str. | More

Help manual

CreateDXF

Welding

Sumlp | Boks
Shear:
V<t hor,bottgr.= 0 kN
V'“si.wert.b‘:ngr= 100 kN
M g = 20 kh'm
Mt oo™ 20 ki'm
By~ 1
Vet 1 bo™ 5263 kN
Vot boitgr = 2501 kN
Vst poirgr = 100 kN
Bolt shear: ok 40%
kM Ealt Fac: Ry
1 2381 3373
2 7937 3373
3 -7.937 3373
1
2
3
4

Tormula
Tormula
Tormulza
formula
Tormula
Tormula
formulz
formula
formala

8

~
Case

[=2]

Draw in-plane forces

sSsCs
5

[=3]

Plane forces (vertical action + moment)

Values of forces for each bolt are displayed along x and y direction as shown in the following figure.

* =f,7 boit eSS T
Vot bt gr. = 2501 kM
v‘sjltgtg[_= 100 kN

Bolt shear: ok 40°%
kM Bolt Rac: Ry:
1 23.31 3373
2 7937 3373
3 7937 3373
4 -23.81 3373
5 23.31 -28.37
6 7937 -28.37
7 7937 -28.37
g -23.81 -28.37
E 0 -100
Worst condition is reached by bolts 5 and 8:

solution of worked example.

26.4.2Worked Example 9.9.2

LT FRTr- |

formw’a
fonmun’a
fonmn'a

Rz:

[ R e Y e Y e Y e [ e [ e [ e R )

Bolt forces

| Diraw in-plane forces |

| Draw Sketch |

, value that confirms the

J(23.81)F + {28.37) = 37 kN

This example refers to the same connection of example 9.9.1 and the aim is to evaluate the bolt shear
capacity and the maximum value of Q* that can be supported considering bolts shear capacity.
First of all, we can see that the resistance of one bolt (92.6 kN) is confirmed in SCS:
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SumUp | Bolts | Pl Bear. | Sec. Bear. | PI. BLSh. | Sec. BL.Sh. | PI. Str. | Sec. Str. | More | Welding
M eoo= 20 kN'm  formuls
B 1 formulz
AR CTD I
st.b: tgr.” 2501 kN formulz
vsflbj tor” 100 kM formula
Bolt shear: ok 40% formula
kM EBaolt: Rax: Ry: Rz: X
_ | Draw in-plane forces |
1 238 3373 0
2 7937 3373 ] | Draw Sketch |
3 7937 3.373 0
4 -23.81 3373 0
B 238 -28.37 0
& 7937 -28.37 0
7 -7.837 -28.37 0
8 -23.81 -28.37 0
7 0 -100 0

Shear resistance of one bolt

With the actions of the previous example (Q* = 100 kN and 0.2Q* = 20 kNm), the bolt with the maximum

shear works at 40% (in fact 37 kN / 92.6 kN = 0.4).

If Q* = 250 kN (and 0.2Q* = 50 kNm), as for the example 2 of the book, connection work at 100%:

Units: kM, kN*m
-
Case N° Vx vy M case
name
7 250 50
2
3
o
] W
SumUp | Bolts | Pl Bear. | Sec. Bear. | PI. BLSh. | Sec. BI.Sh. | PI. Str. | Sec. Str. | More | Welding
o
Mt oo™ 50 kN'm  formuls
BLf= 1 formulz
Vet 1 o™ W63 kN formuds
\“Ils.f,lzozvt-;r.= 2501 kN formolz
Vot ot gr.= 250 kN formulz
Eolt shear: ok 1007 formulz
kh Balt: Rx: Ry: Rz: | )
Draw in-plane forces |
1 59.52 8433 0
2 19.84 8433 0 | Draw Sketch |
3 -19.84 8433 0
4 -59.52 8433 0
h 59.52 -70.93 0
& 19.84 -70.93 ]
7 -19.84 -70.93 ]
8 -Bg.52 -70.93 0
i 0 -250 0
Bolt shear capacity equal to 100%
26.4.3Worked Example 9.9.3

This example refers to the same connection of example 9.9.1 and the aim is to evaluate bearing capacity of

the plate.

There are some differences between the worked example and SCS. As shown in following figure, adopted
formulation in SCS for bearing capacity considers also the factor ae (that depends on distance from the
edges and distance between holes, as specified in AS4100).
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SumUp | Bolts | Pl Bear. | Sec. Bear. | FI. Bl.5h. | Sec. Bl.5h. | PI. Str. | Sec. Str. | More | Welding
5pmin.= 50 mm Spom.= 60 mm Ijl
Tot. ref. thik= 10 mm e 1.min.= I mm e '|.Op1:.= B0 mm
3 g min.~ 50 mm Sgopt™ 60 mm
€2,min.~ 30 mm €2 0pt.= 40 mm
Horizontal forces Vertical forces
Sphp™ 140 mm ok Spups 70 mm ok
€1, hpi™ 55 mm ok Biup™ 35 mm ok
Sghp™ 70 mm ok Sgups 140 mm ok
€ 2.hp™ 35 mm ok B2 up™ 55 mm ok
mvb,h,p|= 1993 kN T{=0.9)*min{3.2draeltpfup (9.3.2.4)#90
Vo= 59.52 kN Bolt &
DV o 1255 kN formula
Vv o™ 7093 kN Bolt8
Flate bear. h.: ok 30% Flate bear. v.. ok 57%

The lowest resistance reached in SCS is 125.5 kN: in the following figure is shown the numeric formula that
gives this result (in “general options” can be chosen the options “literal formula” or “numeric formula”).

SumUp | Bolts | Pl. Bear. | Sec. Bear. | PI. BL.Sh. | Sec. BL.Sh. | Pl Str. | Sec. Str. | More | Welding
Spmin= 50 mm Spopt= 60 mm Ijl
Taot. ref. thkk= 10 mm el.min.= 30 mm EI.OF‘T-= 60 mm
Sgmin= 50 mm Sqopt™ 60 mm
€2 min= 30 mm B2 0pt= 40 mm
Horizontal forces Vertical forces
Sphp™ 140 mm ok Spup™ 70 mm ok
21.hp™ 55 mm ok By wpl™ 35 mm ok
Sghpl™ 70 mm ok Sgqupi™ 140 mm ok
B2 hp™ 35 mm ok B2 vp™ BB mm ok
DV b it 1993 kN formu'z
Vone= 59.52 kN Bolt 8
DV o =0.8%1°min(3.2*20(mm), 34(mm])*410(N/mm*}*10(mm)
Vb vpi= 7093 kN Bolt8
Plate bear. h.: ok 30% Plate bear. v.: ok 57%

26.4.4Worked Example 9.9.5

This example refers to the same connection of example 9.9.1 and the aim is to evaluate the fillet weld

capacity.

As in the example 5 the weld works at 100% with Q* = 103.7 kN, here we consider the same action.
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L]
Case N° Vi vy Mk ﬂ:‘;
1037 2074
2
3
4
5 "
SumbUp | Bolts | Pl. Bear. | Sec. Bear. | Pl. BI.5h. | Sec. BL.5h. | Pl Str. | Sec. Str. | More | Welding
lveh weld
Afroat™ 3168 mm? formula
N web= 0 kN Vs woweb™ 103.7 kN V' woweb™ 0 kN
P 37 kN'm  formuls
Mes i 0 kN'm  formuls El
Tes 09644 kN'm  formula
Wg o=  147BE+05  mn? formula
Wg = 2987 mm? formula
Wgr=  486E+D4 mn? formula
o= 1612 Nimm?  formula
T, = 1612 Nimm? formuls
= 5218 Nmme  LEdsud el
o= 2338 Nimm®  formuls
ORg 2304 Nimm?  formuls
\weld comb.: ERR1.02 fomuls

Scs gives a little different value: 102%. This happens because the software takes into account the effects
of the torsion (Ted), due to the eccentricity of weld from the axis of fin plate.
If we consider Ted = 0, 7, becomes 103.7 kN / 3168 mm? = 32.73 N/mm?.

So gy = , that compared with grq, gives 100%.
16120 (161,25 + (32.73)* = 230.3 k¥

26.4.5Worked Example 9.9.6

This example refers to the same connection of example 9.9.1 and the aim is to evaluate the value of Q* at
which the first bolt slip occurs.

As in example 6 slip occurs with Q* = 96 kN (assuming friction p = 0.35), here we consider the same
conditions.

Case N° vk vy Mx el
% 19.2

2

3

4

-] v
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SumlUp | Bolts | PI. Bear. | Sec. Bear. | Pl. BL.Sh. | Sec. Bl.Sh. | Pl. Str. | Sec. Str. | More | Welding

Shear: Case
V" <t hor.bolt gr. = 0 kM formulz
Vst vert boitgr. = 86 kN formuls El
W™ ot gr = 182 kN'm  formuls
M o= 192 kN'm  formuls
Be= 1 formu’s
Vot 1 bott™ 3553 kN O{=0.7 ) knHNing; 9.3.3.1 #90
Vet bott gr.= 3531 kN formulz
Vusf.bc-ltgr.= 96 kN formulz
Baolt shear: ERR1.00 formulz
KN Eolt Fc Ry: Rz: | Diraw in-plane forces ‘
1 2286 31238 0
2 7619 3238 0 | Draw Sketch |
3 -7619 3238 0
4 -22 .86 3238 0
5 2286 -27.24 0
& 7619 -27.24 0
7 -7619 -27.24 0
2 -22.86 -27.24 0
E ] -56 0
26.4.6Worked Example 9.9.7

The example requires to evaluate the maximum bolt forces for a connection with a flexible end plate
(module XL1), considering as external actions shear and moment equal to Q* kN and 0.05Q* kNm.
To make a comparison, here we consider the vertical action Q* = 100 kN, so the moment is 5 kNm.

] ——
HEA400 250 367BAS/NZS - IPE400 250 J678AS/NZS
8 M20 (®22mm) cl.8.845, End Plabe Z80x150x8mm 250 357845 NZS
| ! \—'—r_l
IS i
I i 1.
1 =, g
| | G
70 : - —
| (G || G

z
]
:’@'.:_

M1 1 rr1i1 [Tl

T
Sy
e «
s

indicated wiekd size refersto leg

As shown in the following figures, maximum shear is 12.5 kN, that confirms example result, maximum
tension is 8.929 kN, that is less than the example result (0.107Q* = 10.7 kN).
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— m— ]

1 5

2 6

3 7

< 8

indiczted weld size rafars o leg
kM Baolt: Rl Ry Rz:

1 0 -12.5 0
2 0 -12.5 0
3 0 -12.5 3.929
4 0 -12.5 3.929
3] 0 -12.5 0
) 0 -12.5 0
7 0 -12.5 3.929
2 0 -12.5 3.929
E 0 -100 3571

Calculation in SCS is done with the AISC method of neutral axis thru the center of gravity, that is very
conservative. The book considers a more conservative method, with neutral axis thru the center of gravity
and a triangular distribution of forces. In this way the farthest row of bolts is the most loaded.

This connection is considered as a pin type connection. Small moments and
sxial actions might be input.

Standard: A5 4100 -
Language:  English -
Calculation update:  Automatic update -

Bolt eccentr. calc. method: | Elastic

Connection axis:  Column-Plate contact point hd

Connection type:  Plate bolted to pimary member flange -

indicated weld sz
Category for shear:  Bearing type - —
Update calcs

Moment calc. method:  Aisc, Meutral Awis thru Center of Gravity - Sumlo | Bolts

Eurocode/BS #42
Eurocode H00

Plate welding to secondary:

Triangular, elastic {prying check included)

Moment calculation method
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It is important to observe that in this case "column axis” is at “column-plate contact point".
Both shear and tension resistances of bolts are confirmed by SCS.

SumUp | Bolts | Pl Bear. | Prim. Bear. | PI. BI.Sh. | PL. Str. | Sec. Str. | More | Welding

V" ot vert bott gr.= 100 kN formula II]_—[

M™ ¢ it gr = 0 kN*m  foomuz

M eoc= 0 kN'm formuz

B 1 formula

Vetroorm Q26N formuin

L 741 kN farmulz

Vot boit gr.= 100 kN foarmulz

Bolt shear: ok 13% farmls
ferstern Nisf.b:ut-:r? 0 kN formuls | Draw in-plane forces |
M Jboltgr.™ B kN'm formulz | Draw Sketch |

st.' bt~ kM formu'a

N ot bt gr.= 5077 kN farmulz

N f tot, bott or. = 3571 kN foarmulz

Shear and tension capacity of one bolt
26.4.7Worked Example 9.9.8

This examplerefers to the same connection of example 9.9.7 and the aim isto evaluate the bearing load capacity.

As noted in example 3, SCS considers also the factor ae (that depends on distance from the edges and distance
between holes, as specified in AS4100). So the software output is more conservative for the end plate, as shown in
the following figures.

8 min.= 50 mm Spopt = &0 mm Ijl
Tot.ref. thk= g €4 min." 30 mm 10" 60 mm
5 g min,~ 50 mm Sgopt.™ &0 mm
€5 min= 30 mm 22.0m." 40 mm
Horizontal forces ertical forces
Sphpl™ 50 mm ok Spyps 70 mm ok
S hpi= 30 mm ok & wpl 35 mm ok
Sghpl™ 70 mm ok Sl 50 mm ok
€2 hpi™ 35 mm ok €2 wpl™ 30 mm ok
mvh.l‘.f 2561 kN Farmuz
Vbhp 0 kN Bolt &
mvb\.p= 1004 kN T{=0.9)*min(3.2df,aeitpfup (9.3.2.4)#50
Vo pvpi™ 125 kN Bolt 8
Plate bear. h. ok 0% Flate bear. v.. ok 12%
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S min= 50 mm Spopt” B0 mm
Tot.ref thk= B B9 min = 30 mm &4 gpt.= 60 mm El
S5 min.~ B0 mm 8 gopt.~ &0 mm
€2 min.= 30 mm B2.0p. 40 mm
Horizontal forces Vertical forces
Sphp™ 90 mm ok Spypl 70 mm ok
S b 30 mm ok S vp 35 mm ok
Sghp™ 70 mm ok Sgypl 90 mm ok
E2 b~ 35 mm ok S2ypl™ 30 mm ok
me.r.f 8561 kN formulz
Vb o 0 kN Balt &
mvb.\'.p= =0.9*1*min{3.2*20({mm), 34(mm) ) *410(N/mm*)*8(mm)
Vh.\..p= 125 kN Boft &
Plate bear. h.: ok 0% Plate bear. v.: ok 12%

Vertical bearing capacity in SCSis100.4 kN.

26.4.8Worked Example 9.9.9

This example refers to the same connection of example 9.9.7 and the aim is to evaluate the fillet weld
capacity.
As in example 9 the weld works at 100% with Q* = 373.4 kN, here we consider the same action.

o case | ™
Case N Vi Wiy M mame

3734 -13.67

e -

"Column axis” is at “column-plate contact point* and SCS considers the eccentricity of the weld, that is
equal to the thickness of the end plate (8 mm).

This connection is considered as a pin type connection. Small moments and
axial actions might be input.

Standard: A5 4100 <
Language: English o
Calculation update:  Automatic update -
Bolt eccentr. cale. method: | Elastic

@: Column-Plate contact pairt )

Connection type:  Plate bolted to primary member flange  ~

Category for shear:  Bearing type -

Moment calc. method:  Aisc, Neutral fuds thru Center of Gravity -

Flate welding to secondary:  Web only -

Connection axis position
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General | Loads | Members | Plate & Bolts | Geometry | Weld, Notch & Stiffeners

Welding between fin plate and primarny member:

fuw= 480| Mimm? categ: SP -
‘web weld:  double filet - fillet number. 2
et 6| mm | et 280 mm
n acity but it will also increase

stiffness (not

[[] Weld plate to beam flanges

single fillst - |

Flange weld:

[] De not consider compression for welds

ovarwrita
@a: £ mm n@fdafsranc@

Stiffenars on primany member:
No calculation is made on the stiffener thickness
"Single stiffener on the back side’ option is only available when connection is on

column web.

Single stiffener on the back side
Noich configuration.
Netch: Mo notch
Different depth for bottem notch:
Add false flanges

Flange notch: Mo flange notch
Eccentricity of weld

As the example doesn't consider this eccentricity, to compare the result it is imposed equal to O:

General | Loads | Members | Plate & Bolts | Geometry | Weld, Noteh & Stiffeners

Welding befween fin plate and primary member:
firas 480( N/mm? categ: SP -
- fillet number: 2
| web= 280 mm
acity but it will also increase

web weld:  double fillet

welding th

stiffness (not suggested by some litera

[[]'weld plate to beam flanges

- |

single fillst

Flange weld:

[] Do net consider compression for welds
Dt'sgai__—"
~‘I..._.“-_.-‘-:’:‘:.nnab wekd™ 0| mm  User a@ﬁnea’>

Stiffeners on primary member:
Mo calculation is made on the stiffener thickness.
'Single stiffener on the back side’ option is only available when connection is on

column web.

Single stiffener on the back side
Notch configuration:
Notch:  No notch
Different depth for bottom notch:
Add false flanges

Flange notch: No flange notch

Eccentricity of weld imposed equal to 0

In this way SCS confirms the result of the example.
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SumUp | Bolts | Pl. Bear. | Prim. Bear. | Pl. BI.Sh. | PI. Str. | Sec. Str. | More | Welding

b weld
Atproat™ 2376 mm? formuls
N wer™ 0 kN Ve w wet™ 3734 kN \"'r'\,r.'.'.l.wab= 0 kM
M Ed.str™ -1867  kN'm formulz
Mg wic= 0 kN'm  formuls El
Tes 0 kN'm  formuls
Waore  1108E+05  mm? formula
We i 1680 mm? formuls
Wgr=  3051E+D4 mm? formulz
GL= 1151 Nimm? formuwla
TL= -118.1  Nimm? formulz
'y 1872 Nimm? formulz
ay= 2303 Nimm? formulz
ORd™ 2304 Nimm? formulz
Weld comb.: R

26.5 End plate moment connection with EC3

Following considerations have the aim to validate calculations of a moment connection, including T-Stub
effects as per “UNI EN 1993-1-8: 2005, Design of steel structures, Design of joints, Cen (#00)” and “Joints
in steel constructions, Moment Connections, SCI and BCSA, 1995 (#42)". As support for the user, here we
take into account the worked example 6.6.3 proposed in “Design of Joints in Steel and Composite
Structures — J.P. Jaspart and K. Weynard”.

In order to make a better comparison between SCS and the worked example, the chosen moment
calculation method is “Eurocode/BS #42".

Column web panel in shear is confirmed: 548.9 kN
Column web in compression confirmed: 460.9 kN
Flange and web of the beam in compression confirmed: 1065 kN

T-stub details can be extracted from table “Bolts” and button “T-Stub Details”.

Draw in-plane forces

Draw Sketch

T-stub notes
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Positive Moment

Row 1: FT_Rd=244 5kN; Beam side; Individual; Mode 1; leff=120mm

Fow 2: FT_Rd=332 2kN; Beam side; Individual; Mode 1; [eff=309 4mm

Fow 3: FT_Rd=859kMN; Beam side; Group® Rows 2 to 3. Mode 1; leff=389.4mm
Row 4: FT_Rd=312.1kN; Beam side; Individual; Mode 1; [eff=290 ¥mm

Megative Moment

Row 4: FT_Rd=3121kN; Beam side; Individual, Mode 1; [eff=290.7mm

Row 3: FT_Rd=292kMN; Beam side; Individual;, Mode 1; leff=272mm

Row 2: FT_Rd=126.1kN; Beam side; Group®: Rows 3 to 2 Mode 1; leff=388.4mm
Fow 1: no tension action

The initial of the output of T-stub details

The output shows in the initial of document the final resistances of each row of bolts, that are the result of
comparison of the following limit states:

e Column flange in bending (T-stub);

e End plate in bending (T-Stub);

e Column web tension;

e Beam web tension.

Referring to details for positive moment, the three modes of T-Stub for column flange (column
side) and end plate (beam side) are shown with numerical values and various effective lengths
(Lerr) are indicated. Individual or group behavior of rows is present.

Web tension is calculated for both individual and group behaviors. When the valueis“N.A.”, SCS
considers the inapplicability of this limit state (for example when a bolts are near to flange and the
web doesn’t work alone).

The words “Triang. limit not to be applied” refer to Step 1C of #42 (plastic distribution limit).

Row 2
Column side:
Individual: Mode1: (4%(Min(2m*33.6, 4*33.6+1.25%90)/*0.25%16.542*235/1)33.6= 402kN;
Mode2: (Z*(Min(2m*33.6, 4*33.6+1.25%90))*0.25%16.5"2* 2351 +42 17254 272" 1E3N(33.6+42.1)= 371.7kN,
Mode3: 254 2%2= 508 3kN;
Web tension: 464kM
Group*: Rows 1to 2: Mode1: (45(Min(332.1, 332.1))*0.25*16.5"2* 2351 W33.6= 631.4kN;
MaodeZ: (2*(332.1)*0.25%16.52*235/1+42 17254 2*4*1E3N(33.6+42.1)= TO5.1kN;
Moded: 254.2%4=1016.6kN;
Web tension: 653.8kN

Beam side:

Individual: Mode1: (4*(Min(2m*49. 2, Max(4*49 2+1 25*60, a(24 9)(=6.3)*49 2)))*0 255154 2*235M1 /48 2= 332 ZkN,
Maode2: (Z*(Min(2m*49.2, Max(4*49 2+1 25%60, a(24 9)(=6.3)*49 2)))*0.25*152*2351+50*254 2*2*1E3)(49.2+60)= 354 1kN,;
Mode3: 254 2%2= 508 3kN;
Web tension: MN.A.

Triang.limit not to be applied

T-stub details: group/individual behavior and Les calculations

SCS output and the worked example match very well and some differences is due to adifferent
approaches.
1) Web tension capacity in SCSis calculated as per sep 1B of #42 (diffusion of load from

bolts to web with an angle equal to 60°). Worked example follows 6.2.6.3 of #00. This
approach for T-stub calculations in SCSis used if the “Eurocode #00” calculation method
is chosen.

2) Effective length Lz (for mode 2) in SCS the minimum between circular yielding and side
yielding (table 2.4 #42). The worked example does not consider circular patterns (as per
table 6.4 #00). As above, this approach is used in SCS if the “Eurocode #00” calculation
method is chosen.
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Stepsin calculating the distribution of forces (reduction of individual row capacity if group
capacity is smaller) from the top to the bottom gives final resistances mentioned above.
These resistances are compared by SCS with web compression capacity (460.9 kN, see above). So
at the end the software checks the horizontal equilibrium:
Rowl +Row2+Row3 = 244.5 kN + 332.2 kN + 85.9 kN = 662.6 kN > 460.9 kN
Considering Row3 = 0, then Row2 = 460.9 kN — 244.5 kN = 216.4 kN
Moment capacity is: 244.5 kN x 0.527 m + 216.4 KN x 0.442 m = 224.5 kN
M. Ra.boit gr = 2245 kN'm  formulz

Asworked example gives 224 kNm, (difference isless the 0.25%).
Stiffness coefficient have some differences due to:

e SCSconsiders z = zeq = 447.9 mm (6.31 #00) in calculation of Ky;

e SCS considers d; = depth — 2 x flange thickness (the book subtracts also 2xradius).

Final value of stiffness § = 72,6 MN. The book provides S = 75.21 MN.

26.6 Section property validation
Calculated values are compared to values by Sap2000 (CSI Berkeley).

SCS geometry input:

Secondary Member: |PE450 - Depth= 4000 mm
h= 4500 mm Angle (z45)= 13| =
b= 1500 mm [7] A.aweb zame as sec.
te= 146 mm [=] b honch™ 200 mm
b= 54 mm Ll 100 mm
r= 00 mm

Comparison of results:

IPE450 + Haunch: depth 400 mm, web thi

10. flange 190 x 20

Sap geometry input:

et

Agross= 171035  mm? Cross-section [axial] area | 1710352
A gross shear= 78528 mm=
| strong= 196328098 mm4 Moment of Inertia about 3 axis 1.563E+03
|weak= 281826525 mm4 kaoment of Inertia about 2 axis 28182632
r strong= 3023 mm Radius of Gyration about 3 axis 30z.3262
rweaks 408 Radiug af Gyration about 2 axis | 40.5928
Wel 5 strong= 3444550 6
Wel 5 weak= 296655.9 Section moduluz about 3 axis 3444551,
Wpl Zstrong= 43375244 Section modulus abaut 2 axis 238E53.32
Wl Z weak= 462825.5 Plastic modulus about 3 axis 4337524,
Plastic modulus about 2 axis 4628255

Close

Difference on resultsis < 0.1%.

137/166



SCS — Steel Connection Studio Help manual

26.7 SNIiP validation

SCS was approved as per the fQII_vaing cer_tificat_e; _

CHCTEMA CEPTUOURKAILIY TOCT P
OEJEPATILHOE ATEHTCTBO 110 TEXHIYECKOMY PEFYIHPOBAHMIO M METPOIIOTUH

~aaie: CEPTUOUKAT COOTB?ETCITBW}I

~ Ne  RAUS.ABS86.H01159
“oRTuure CpOK AeliCTBHS € 05.042019 10 - (4,04.2021
Ne 0351059

OPTAH I1O CEPTUPHUKALIMN RA.RU.11ABS6

000 ICIC. Opran no cepTHGHKANHUH NPOrPAMMHOI POAYKUHH B CTPOHTENLCTBE
125057 r. Mocksa, JleHHHrpaAcKHH NPOCNEKT, 10M 63 el (499) 157-1990

TPOAYVEIIMS Mporpamma SCS — Steel Connectlon Studlo
1 IPOEKTHPOBAHHS COeJHHEHHH CTAJbHBIX lcancrpyxunn
Pa3JIHYHOr0 Ha3HAYEHHHA 58.29.29.000

Kop OK

olecneuenue npozpamMmuoe NPUKIAOKOE NPoYee HA INEKMPOHHOM HOCKMENE, CEPUItHBLIT binycKk’
COOTBETCTBYET TPEBOBAHUAM HOPMATHBHBIX AOKYMEHTOB

T'OCT P MCO 9127-94, pasn.6, nn.6.1.1,6.3.1,6.5.1,6.5.2; | XoaTHBIA,
I'OCT P HCO/M3K 12119-2000, pa3a.3, nn.3.1.1,3.2.1 - 3.2.5;
I'OCT P HCO 9126-93, pasn.4, nn.4.1 - 4.4; TOCT 28195-89,
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3AKJTIOUEHHE Ne 01-09-19

OPT'AHA IO CEPTH®HKAIIH ITPOr'PAMMHOM IMPOAYKIIMHA B CTPOUTEJILCTBE
Ha 6aze 000 «IlenTp cepTHPHKANHH NPOrPAMMHOH MPOAYKIHH B CTPOHTEILCTBE) (000 IICIIC)

0 COOTBETCTBHH pa3jieiaM H MyHKTaM HOPMaTHBHBIX IOKYMEHTOB
nporpammbi SCS — Steel Connection Studio or 02.04.2019r.

(x cepruduxary coorBercreus Ne RA.US.AB86.H01159,
cpoxk aeiicreus 05.04.2019 — 04.04.2021)

1. OGo3naYeHHe NPOrpaMMHOH NPOAYKIHH
Iporpamma SCS — Steel Connection Studio.

2. HaspaHHe nMporpaMMHOii NPOAYKIHH
[TporpaMma IpOEKTHPOBAHKSA COSIHHEHHH CTANBHBIX KOHCTPYKIMH PasiMYHOrO HA3HAYCHHS SCS -
Steel Connection Studio.

3. Bepcus—19A

4. Haszuadende nporpamMMHO# NPOIYKIHH
[IpoeKTHpOBaHHE M pAcuyeT COEJIHHEHHH CTAIBHBIX KOHCTPYKIMH pa3siHYHOrO HasHauCHH: ¢

MHTEPAKTHBHBIM rpaHuecKHM CONPOBOXK/ICHHEM B BHAC IByMEPHOH MOZEIH.

5. Pemagembie 3aqa9H:
- pacueT CBapHBIX COEAMHEHHMH
- pacyeT GONTOBBIX COEIHHEHHH

6. CooTBeTcTBYeT TpeGOBAHMSM MYHKTOB HOPMATHBHBIX JOKYMEHTOB MO COCTOSHHIO HA 02
anpens 2019r. '

rFOCT P HMCO 9127-94 "JloKkyMeHTamusi NOJb30BaTelss H HHQOpPMAnHs HA YNAKOBKE
NOTPE6HTENHCKHX NPOrPAMMHBIX NIAKETOB":

- paspen 6. Cnpaeounas poxymentauus (OB). IMompasznen 6.1. O6osnauenne nakera (OB), n.6.1.1.
[Mompasnen 6.3. OYHKUHOHANLHOE. ONHCAHHE NPOrPaMMHOrO CPEICTBA (OB), n.6.3.1. Tloapasnen 6.5.
Ucnons3oBanue nporpaMmuoro cpezctsa (OB), nmn.6.5.1, 6.5.2.

TOCT P HCO/M3K 12119-2000 "Hupopmanuonnas Texuojorns. Ilakersi NporpamMM.
TpeGoBanus Kk Ka4ecTBY H TeCTHPOBaHHE":

- paszen 3. Tpebopanus k KauecTsy. [Tonpasnen 3.1. Onucanue npoxykra, m.3.1.1. Tlompasnen 3.2.
JlokyMeHTaIus nojk3oBarend, nm.3.2.1 — 3.2.5.

roCT P MCO/MDIK 9126-93 "HudopmanuonHas TexXHOJIOrHH. OueHKa NpPorpaMMHOI
npoayKnuH. XapaKTepHCTHKH Ka4eCTBa H PYKOBOACTBA IO HX nIpHMeHEeHHI0":

- paszien 4 XapaKTepHCTHKH Ka4ecTBa IPOrpaMMHOT0 obecneuenns, nmn.4.1 —4.4.

TOCT 28195-89 "Onenka kadecTsa NPorpaMmusIx cpeacrs. O6mue noJioKeHus"

- pasnen 2 HomeHxiaaTypa nokasareneil ka4ecTBa NporpaMMHbLIX cpencts, m.2.1 (nm.1.1, 1.2, 2.1 -

.2.3,3.1-3.3,6.1,6.2).
TOCT 28806-90 "KagecTBo NporpaMMHbIX cpeacts. TepMHHBI K onpeneneHHA":
- paszen 2 O6ImHe XapaKTEPUCTHKH Ka4eCcTBa POrPaMMHOTO Cpe/ICTEa, nm.13 - 16.

7. AnexBaTHocTh B Q(eKTHBHOCTH B MACTH NPHKIALHBIX XapaKTepPUCTHK MOATBEPK/ICHA
COOTBETCTBHEM TpPeGOBAHHAM NYHKTOB HOPMATHBHLIX JOKYMEHTOB no cocrosudi Ha 02 anpeis
2019r.

3aMecTHTEIb FeHePaJbHOr0
aupextopa 000 LCIIC _ J1.10.by6noB

DKenepr T.H.By6Hosa
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¢Tp. 2 3akI04eHHn K cepTHdHUKaTy
coorBercTBHA Ne RA.US.AB86.H01159
(cpok neiicrBusn 05.04.2019 - 04.04.2021)

CIl 16.13330.2017 - AxryanmsupoBanHas peaaknus CHull 11-23-81* "Craabuble
KOHCTPYKUMH":

- pasnien 4. O6mume nonoxenus. [lonpaznen 4.2. OcHoBHEIe pacueTHble TpeboBanus, nn.4.2.4 - 4.2.7.
Ilompasnen 4.3. Yuer Ha3HaueHHs H ycIIoBHM paboOThI KOHCTPYKuMH, nn.4.3.1, 4.3.2;

- pasznen 6. PacyeTHBle XapaKTEPUCTHKH MaTEPHAJIOB H COequHEHHH, mn.6.1 - 6.9.

8. IIporpammnas JOKyMeHTALHS
SCS — Steel Connection Studio Manual, 163 c.

3amecTHTENb reHEPAILHOIO
aupektopa 000 IICIIC J.1O.by6uHoB

IxcnepT T.H.By6HoBa
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27 Technical issues

Different technical matters are here discussed

27.1 Moment connections; formulato find Yc in column when

only 2 bolts are present without transverse stiffener

Formulas for the above situations are given in Aisc Design Guide (DG) 16 page 18 for the beam
but, if the column has no transverse stiffener (in which case the applied formula is the same as for
the beam), Design Guides give no specific guidance.

SCS uses the following formula in this case (symbols are the same as in DG4):

By 1 1y 2 By, hy 25k
r'=-f—‘[&— &—]—&- =Fc 7o o
=g |feTT u'-_?'l'g[u'-ﬁ‘] o '|'g

The formula is supposed to be conservative and it's calculated comparing similar situationsin
DG4 (see page28) and DG16 (as above). If the engineer/user is not comfortable with the above
formula, it's suggested to insert atransverse stiffener to go back into the case of DG16.

27.2 | nstantaneous center of rotation method with no vertical

shear

If no vertical shear isinput but an eccentricity moment (or axial action) is applied to the bolt
group, the elastic method should be used. If the inst. center of rotation method is chosen, a vertical
shear of 0.45kN=0.1kips per bolt is considered in the solution to help convergence.

27.3 SNIiP notes

SNIP are an old standard though still used in some ex USSR countries. The updated and more
recent code (2011 and 2017) is also available. Some difficulties have been met in programming
SCS to SNIP calcs due to the fact not much material (commentary, explanations and examples for
connections) is available. The following notestry to explain the approach of our technical team.

27.3.1 Block shear

SNiP gives no instruction on how to calculate block shear in connections, therefore the Eurocode
approach and calculations are followed. This seems the most conservative approach and Eurocode
rules have been chosen over other standards for geographical reasons. If the user wants to follow
literally the SNiP and doesn't want to consider block shear, he/she can avoid considering block
shear results.

By the way, block shear is calculated using yM2=1.25 as per standard Eurocode value. The
operation coefficient y. is applied to formulas.

In other cases the Eurocode has been followed where there are no instructions in standard #70, #71
or #72.
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27.3.2 Compression and buckling

Compression/buckling checks are performed according to the updated code of SNIP (SP16.13330
2011 and SP16.13330 2017).

27.3.3Bolt bearing and minimum distances

Exact minimum distances required by SNiP are in table 39 of #70. SCS simplified approach isto
consider 1.3 times dO (bolt hole) as in case 2*d0O (high strength bolts) of the aforementioned table.
Bearing coefficients is taken 0.8 or 0.75 as per part 2 of table 35 if the distance of the boltsis
1.5*d0 from edge (or 2* dO between bolts) but this value is adjusted linearly if the distance is more
or less, considering the linear interpolation passing through the coordinate zero and having as
maximum the value for edge distance equal to 4*d0.

Example:

Say that a group of M20 (d0=22) boltsis at 2* d0=44 from edge and has 3* d0=66 as bolt to bolt
distance in both directions. If material is S275, the bearing coefficient base value is 0.8 and it's
adjusted to ybolt=0.8/1.5*2=1.067 since edge distance is more than 1.5 dO (bolt to bolt distance
would give a higher value, so it's not governing).

For SP16.13330 2011 bolt bearing and minimum distances are as per tables 40 and 41 of #71 and
for SP16.13330 2017 are as per tables 40 and 41 of #72.

27.3.4Gamma coefficients

ymisthe material coefficient (table 2 of #70, table 3 of #71 and of #72). 1.1 is the default value
given by SCS.

yc isthe operation condition coefficient (table 6 of #70, table 1 of #71 and of #72). Thisis used for
member and weld check formulas. 1 is the default value given by SCS.

yc bolt is the operation condition coefficient (table 35 of #70, upper part, table 1 of #71 and of
#72) for bolts. The coefficient ranges from 0.9 to 1. 0.9 is the default value given by SCS.

yb is the operation condition coefficient in formula (131) of #70, 192 of #71 and #72 depending on
the number of bolts.

yhisthereliability coefficient (table 36 of #70, table 42 of #71 and #72) used for slip resistant
connections. 1.3 isthe default value given by SCS.

yconcrete is the concrete partial safety factor used for base plate calculations as per Eurocode.

27.3.5Weld check

Each weld should be checked at 2 locations for SNiP, as per fig. 20 of #70, fig.20 of #71 and
fig.20 of #72, that is at border of fusion (subscript z) and at joint (subscript y). Each check has a
different p (table 34 of #70, table 39 of #71 and of #72), adifferent yw (actually usually 1) and
different Rw (seetable 3 and 4 of #70 or table 4 of #71 and of #72 to calculate them).

SCS suggest an Rw value (considering yw =1) that, combined with a 3=0.7 should provide a quite
conservative check. If thisis not accurate enough or it doesn't verify the joint, the user should
check welds applying values as per SNIP tables just mentioned.
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27.4 AS 4100 notes

27.4.1Block shear and long joints
The same considerations under the homonym paragraph in the “Snip Notes’ apply.

27.5 Double sided connections

27.5.1Moment end plates (em3 and wel)

SCS doesn't allow to choose a double sided connection in modules em3 and wel because it would
create some unnecessary complexity in calcs.

In facts, a double sided moment connection with the beams from opposite sides having tension on
the same, say, top flange and compression on the bottom flange it's beneficial for the column web
panel shear (and it doesn't influence other limit states), therefore it's conservative to design for one
sided connection only. It would be unconservative (it can happen for wind moment frames) for the
web panel shear to have the beam on one side with tension on top flange and the one on the other
side with compression on the top flange because this would add up to web panel shear. If moment
have the same value on the opposite sides, the web panel shear force would be double the value of
the one sided connection.

Therefore, in the situation of moments acting as described above (lateral loads prevailing over
gravity loads), the user would have to consider an increased web panel shear (double the reported
utility ratio for the single sided if moments have same value).

In all the other situations, it is suggested to design the double sided connection as single sided
(note that compression buckling is always checked even though #24 suggestsit is actually present
only if adouble sided connection isin place, see par. 2.2).

For more information see #42 and #24

27.6 Base plate calculations according to Al SC Design Guide 1

SCS can provide solution according to #22 to problems where more rows of bolts work to balance
bending moment.

Formula 3.4.3 in #22 works if only one row of boltsisin tension.

SCSfinds a solution also in the case more rows of bolts are in tension, starting from equations
3.4.2in#22.

In the case where more solutions can be possible (say one with only one row of bolts in tension
and another one with 2 rows of bolts), SCS will choose the one with more rows in order to reduce
tension per bolt. This might not be beneficial for minimum required plate thickness though, that
could increase if more rows of bolts are input.

27.7 Properties of some profiles according to the Al SC manual

It has been noted that some properties provided by SCS following structural analysis rules slightly
differ from the properties provided in the AISC manual for the same profiles. We have inquired
the AISC steel solution center with the following question:

“We would like to understand how the properties of Angles and C-Shapes in the AISC Manual
were calculated. Our calculations (checked also with other commercial tools) show that the
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properties listed do not match "exact" values. It seems for example that, for Angles, the radii in the
shapes were not taken into consideration when calculating the Area. But the other values (I, Sy, Z)
still do not match with our calcs..... so, what are the exact hypothesis considered when calculating
shape properties for Angles and C-Shapes?’

We have received this answer:

“The areawill be similar, but the heel and toe radii are accounted for. When calculating the angle
just based on the leg widths an thicknesses, the heel fillet radius would add to this area whereas
the radii at the toes of the angle would reduce this area so the resulting area would be similar to
one calculated just based on the leg widths and thicknesses. We do not provide the equations used
to generate the section properties for the different structural shapes provided in the AISC manual.
While the values you calculate may not be exactly the same as those shown in the manual tables,
they should be close enough that any differences for the purpose of design would be considered
negligible. For example, just calculating the area of an L8x8x1 1/8 angle using the width and
thickness of the angle only and ignoring the contribution of the fillet radii at the heel and toes, |
get an areaequal to 16.73 in*2 vs. the 16.8 in*2 in the manual. Thisworks out to a differences of
about 0.3%. The permitted ASTM A6 area tolerance for an angle as shown in Table 1-25 is -
2.5%.”

27.8 Japanese standard notes

A few comments about standard #110:

1) The choice of the category shear “slip resistant at serviceability” is available, but this option is
actually not provided in the Japanese Code. Checks as per C11.6.1/C11.6.9 of #110 are included
in the option “dlip resistant at ultimate”.

2) Weld checks are as per 11.5.2 of #110. SCS calculates the weld stresses as per Eurocode
approach (“directional method”, 4.5.3.2 #00). Final percentage is calculated as aratio between
stresses and not between the actions and the respective capacities. Check for combined actions
(axial force, bending moment, shear force) as per C11.5.3 is calculated more conservatively,
without quadratic elevation.

3) Check as per C11.6.3 is calculated more conservatively, without quadratic elevation.

4) Combined shear and tension in bolts (bearing connections) follows Eurocode approach (table
3.4 #00) since no exact guidance is provided in #110.

27.9 Prying action check in shear connections (modules XL1,
XL2, QS5, Q0)

Prying action check, as per moment connections, is included in T-stub formulas when Eurocode
methods are chosen.

When connection is on the column flange, analytical solutions are provided both for beam side
(end plate or double angles) and column side(flange). When connection is on column web, prying
action is checked only for beam side (end plate or double angles) and column web is checked for
tying capacity.

When connection is beam to beam (XL 2, QS6), prying action is checked only for secondary beam
side (end plate or double angles). Primary beam web is checked for tying capacity. As literature
does not show how to calculate tying capacity for beam web, SCS considers the analytical
solutions for column web of [41] and [28] adapting the theory to a beam web.

Stiffeners on the back side of primary member web can be inserted to control the tie force.
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28 API

API (Application Programming Interface) is now available in SCS for building macros with
VB.NET or C# and make SCS work with other software.

Check website www.scs.pe for updated examples.

SCStargets 4.0 version of .NET framework.

It’s possible to build macros using Visual Studio Express 2010 (free distribution, check Microsoft
website) or later versions.

The namespace of SCS APIsis mySCS. Add as areference SCS.exe in the installation folder
Note:

It might be necessary to set ‘x86’ as target architecturein Visual Studio to make SCS APl work.
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29 Automatic design by using Sap2000, Etabs,
Staad

This application permits to the user to design automatically joints of structures modeled in
SAP2000, Etabs and Staad according to load combinations provided in the model and to
technical choices of the designer.

29.1 General concepts
The full model or a selected part of it can be imported.

o2 Import from Sap2000vi6 - O
Project file .df8
Sap2000
Sap example sdb c ';g?;ﬂle
Full model v I:ll_g?l'dﬁ
Full mode!
Selection onl
a2 Import from Sap2000 v16 - o
Project file .df
S2p2000
Choose file
Sap example sdb e
Full mode! v Eg?ri
Filter: v
[[] Case sensitive  [] Add to selection
Uls_D -
Uls_DLT+5
Uls_DLT-5
Uls_LT+5
Uls_LT-5
Uls_5SL
Uls_SWxs
Uls_SWx- Setlp Open
Uls_5Wy+ a4 Design file Start Automatic Design
Opticns folder

Make envelope (f necessary): 1for max Comp., 1formax Tens v

Once imported the model, the user, with the support of the button “ Set Up Design Options’, can
manage following items:
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o Options = =
Default standard: - Prefered plate thicknesses
ault standard: - Eurocace Separate using semicolumns ;) F10121520]  mm
Default Language:  English ©
\wlorking directory: C\MyProject

File name prefix: StructureA

File name numbering: |Indipender ~

File name digits: Mo fxednt -

[] Leave SCS files open after auto-design

Bolt sizes Anchor sizes:
Cmig A z Mz0 ~
[w] M20 []mM22
] m22 [w] M24
M2 v MMT v

Bolt class: 8.8 v
Anchor class: 5275 v
Plate material: | 5235 v
Preferred shear connections:
Beamto beam:  Fin Plate / Shear Tab v

Col. to beam strong axis: Flexible End Plate ~ ~

Col. to beam weak axis: Clip Angles -

Save and Don't save
lose and Close

e The Default Standard to design between the several implemented codes;

e theworking directory where designed joints will be located;

e personalization of file names, adding a prefix that can help the designer to distinguish
designed files according to her/him will;

e preferred bolt and anchor bolts diameters and materials;

o preferred thicknesses and material for plates,

e preferred pin connections beam-beam or beam-column.

SCS automatically applies the choices of the designer when trying to autodesign the joints.

e Import from Sap2000 v16 - O
Project file .dfg
Sap2000
Sap example sdb Choose file
to open
Load
Full model v DATA

- Set Up Open |
5 Design file Start Automatic Design
Options folder |
Make envelope (f necessary): 1for max Comp., 1for max Tens

The first step of automatic design (for selected combinations) is the identification of joints in the
model with the use of the button “ Start automatic design”. SCS recognizes pin connections (to
which applies choices of the designer done in “Set Up Design Options’), moment connections,
brace connections, base plates, splices...
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ad Impart from Sap2000 v16 =
Bfectiilebdts File name Type Joints  Prim Sec # Color Show Design Rep Status 3 Open »
Sap2000 StuctureAT  |.cb8 | v |C55.... vesoos [« (| O [ |to desian
Sap example sdb Choose file (| -
to open StructureA2 | brS | v |C55,.. |HE300A |2UPN2.. |4 O O [ |te design
Full model v]| je=d StuctureA3 | brd |v |47, [HE300A |2L30%9. |4 O | O |0 todesian
StuctureAd (a1 | v |47, .. |HE300A |HE200A |12 O [ |to design
Filter: ]
et e b |Sructueas |gs5 |w |47, [HE300A |HEZS0A |4 0 O |to design
[[] Case sensitive [ ] Add to select Lelst StuctureA6 | br3 | v |50, |HE3004 |2UPNZ. |4 O | O | O o design
StructureA7 [ br3 |v |50, .. |HE300A |20100X.. |4 [l [ |to design
StuctureA8  |em3 |v |50, |HE3o0A |[HEzeoA (¢ (| OO | O | O |todesin
StructureAS | brS | v |52, .. |HE3DDA |2L50X5.. |4 O O [ |te design W
5 < >
- SetlUp Open & 7
5 Design file Start Automatic Design Generate Design Files F?nera =
Options folder eport
Make envelope (f necessary): 1for max Comp., 1for max Tens w

A list of joints is generated. Types of connection, associated joints (with the label adopted in the
reference FEA software) and their number in the model (#), primary and secondary members are
shown.

In this phase the user can choose to change some connection before starting the design of each
joint. For example, if chosen preferred connections beam to columns are flexible end plate (XL1),
but for a particular joint it is more suitable a fin plate (FP1), the designer can change the type for
the singular case.

Inthe “Type” column of the connection table, user has also the possibility to make the following
operations for each group of connections:

File
name Type
[ Al chd -
AZ
fp2
A3 mel
chd
A4 brd
A5 eml
spd
AB ds1
ash
A7 sk
wel
A ap?
AD =1
2
undefined
delete
o
migrge

“delete’: delete the group of connection from the “Automatic Design” process
“reset”: return to the original situation cancelling the effects of the "delete" or "merge"
operation

e “merge’: merge agroup of connections in to another one. This option transfers all the
joints of one group to another group selected by the user.

"Merge" option allows the user to merge connections between them (when considered similar by
the user) and reduce the number of connectionsto be verified.
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rfierne & Type Jointg Prim Sec #  Color Show
T2 und... = 40,45, 50,55 tsoxs |4 ]| O
—> T3 brd - |41,42 45, 47,51, 52,56, 57 HEleoa [Lsoxs |3 || OO
> |T4 b3 - |41,46,51,56 HEwson [Leaxs 4 ([ O l
5 em3 v 41,42, 43, 44, 46,47, 48, 49, 51,52, 53, 54, 56,57, .. |HE160A  |[HE160A 16 ]| O
6 fl v |41,42,43 44, 46,47.48,49,51,52,53,54,56,57, .. |HE160a  [PE140 16 || O
T7 br3 = |42, 43,47 48,52, 53,57, 59 HE160A  |L8OXS [ ] O
T8 b3 - |43,48 53,58 HE160A  |L80X3 ] O
9 br3 - |44,49, 54,59 HE160A  |L8OXS B O
. - g O
Set Up Open | | Reload all data (click if you
Design fle | makeanychanges inyour | Generste Design Files ErizEr
Options folder model) Report

Once the user has identified the two groups of connections that he/she wants to merge, he/she can
click on the "merge" corresponding to the group of joints which he/she wants to make part of
another connection.

r?:laeme » Type Joints Prim Sec # Color Show Design Rep Status kA Cpen  Del MNotes .
T2 und... ~ |40, 45, 50, 55 LBOX8 [ O] O |O ) todesion
T3 b9 - |41, 42, 46, 47, 51,52, 56, 57 HE160A  |LBOXB | 2| O |O)tdsin
(T4 brd - |41,46,51,56 HET60A  |LS0X6 B & | O |O)tdesian
5 {1 41.42,43,44, 46,4743, 49,51,52,53, 54,56, 57, .. |HE160A | HE160A Ll O O | O ltodesion
Ip
6 mel  [41,42,43, 44, 46,47, 48, 49, 51, 52, 53, 54, 56,57, .. |HE160A  |IPE140 B O O |O)todsin
17 ;g*,’.f 42,43, 47, 48, 52,53, 57, 58 HE160A  |LBOXB [l O] O |O)tedsin
8 -?j’ 43,48, 53,58 HE160A  |LB0X8 | O| O |O)tdesan
e dsl |44,49,54,59 HE1604 | LBOXB B O O | O )|wdesion
qsh
b gsb l:l O O O Y]
wel
SetUp | |27  |Reloadall data (clickif you
Design X1 make any ct in your G Design Files Generate
Options X2 model) Report
] undefined
delete

reset
merge

Then the user will choose the target connection.

r’?:ne »  Type Joints Prim Sec # Color Show Design Rep Status kA Open  Del Motes .
T2 und... |40, 45,50, 55 texe |4 [ O | O | O |iodesion
T3 b3 - |41, 42 46 47 51,52, 56,57 HEte0s (Leoxs (8 (| M | O | O |todesian
» T4 - T1.chg hEeoa eoxe (4 ([ ]| O | O |[O
T5 emd - T10.em3 ,49,51,52,53,54,56,57,... |HE1604 | HE160A (16 [ ]| OO | O | O |todesion
T6 fol - T11.brd 5.49,51,52,53,54,56,57,.. |\HE1s0a |PE120 |16 ([l O O | O |to desion
T7 b9 - T12.5p4 V.58 Hewsoa (Leoxe 8 [ || O | O | O |todesion
T3 b - T13.p2 HEteos (Leoxe (4 (| O | O | O |todesian
T3 b - T14fp2 heteon (Leoxe |4 ([l O | O | O |todesion
. < T15.br2 (]lo| o O v
Setllp Open T16.brd bou R
gﬁ&’s foflill;; T3.brd ﬂ Generate Design Files R
T3.em3
Téfpl

T7.br9
T8.bré

T9.brd
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After this, as shown in the following picture, the transferred group of connectionsis “disabled”
and the name is changed to the hosting group of the connection name. Also, the data of the hosting
group of connections is updated (joints name, number of joints).

The load cases of the “merged” group of connection are also transferred to the hosting group, if
the joint is later generated. If it is already existing, an update is needed (check the “design” cell
and regenerate).

Elaerne Type Joints Prim Sec #  Color Show Design Rep Status s Open  Del Motes -
T2 und... ~ |40, 45, 50,55 L80X8 |4 l:l O O | O [to design
T3 ord v |41, 42, 46, 47, 51. 52, 56, 57. 41, 46. 51, 56 HE160A  |LBOXE8 |12 l:l O | O |to design
b |T3bo  |[EER - |41.45.51.56 o (exe |4 ]| O | O[O
T5 em3 v 41,42 43,44, 46, 47, 48, 49,51, 52, 53, 54, 56, 57, .. |HE160A  |HE160A |16 l:l ] [0 | O |to design
T6 fpl - |41,42,43,44,46,47,48,49,51,52,53,54,56,57,.. |HE160A |IPE120 |16 (I O | O | O |to desion
T7 brg - |42 43,47 48, 52 53,57, 58 HE160A |LBOXE8 |8 l:l ] [0 | O |to design
T8 brd  + |43 48 53,58 HE160A  |LBOXE8 |4 l:l ] [0 | O |to design
TS brs - |44 49 54, 59 HE160A  |LBOXE8 |4 - [ O | O |to design
. - C1lo|lo o [ T =
Set Up Open Reload all data (click if you
Design file make any changes in your Generate Design Files Gﬁageria_tte
Options folder model) Pt

If the profile of the secondary member of the connection group to be merged is different from the
hosting group of connections, the profile considered is that of hosting group.

A 3D reproduction of the FEA model is shown in the main window for a quick identification of
joints with colored indicators. Colors are automatically associated to each file by SCS and shown
intable list: the user can change them according to own will. Selecting the check box in column
“show”, joint(s) appear into the 3D reproduction.

By clicking (standard left click) directly over the joints the name of the file name associated with
the joint is displayed. By left clicking another joint, the previous one is deleted and the new one is
shown. By clicking the second joint (and in case many more) with the mouse right click, the labels
of the joints are added consecutively so many can be represented (which may come useful if a
visual indication of the joint names isto be given in areport or, say, to the detailers).

P\ ¥
o .
iy @ @
I o i)
=~ e ®
i W 2 3
‘»/ Q
i +
-
. .
- o
i

151/166



SCS — Steel Connection Studio Help manual

The second step is the generation of files (“Generate Design Files’) for selected files in column
“Design’”.

SCS has an internal routine that tries to design the joints according to what set up in the “Design
options previously discussed”. At the end of the routine, SCS gives indications about the outcome
of automatic design. Various statuses are provided and shown in the list (see following paragraph).
Also notes are shown at the last column of the table list. In this way the design has a clear idea
about the general situation: verified joint, overstressed joints, joints with geometrical problems
and so on.

It is important to underline that if a specific file is already existing/generated, clicking again the
“Generate Design Files’ for that selected file will not trigger the automatic design routine again
because the software assumes that the user might have done personal changes to the design of the
file. On the other hand SCS will:

1. update the load combinations (if the same combinations of the previous file generation are
selected, the previous loads will be deleted and the new ones inserted, that is an update will
be done)

2. update the materials and/or the member profiles if they changed.

Thereforethisisan excellent tool to keep your SCSfilesupdated with the primary design
model if any changesare donein either Sap2000, Staad and so on.

29.1.1Meaning of file statuses

TO DESIGN: this status appears when file is not designed yet.

OK: this status appears when no problems are found. Load conditions are acceptable, no errors
occur, no particular troubles user are detected by SCS. Anyway some warnings can be visible in
the “message box”, opening the file. The governing limit state exploitation ratio is shown on the
right side of the status column.

OVERSTRESSED: this status appears when load conditions for designed joint are over 100%. As
above the maximum ratio is shown.

TO CHECK: this status tells the user to manage particular situations. It appears for example in the
following cases:

e when the “Start Automatic Design” button is used and SCS finds a file with the same name
(prefix+number) but with both secondary and primary members different from the
previous ones,
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e when SCSfinds all loads equal to zero in its load table;
e other situations that require the user to open the file and check the problems.

SOLVE PROBLEMS: this status warns the user about problems not due to an overstressed
condition, but dueto other circumstances as:

e when in automatic design some errors occurs: opening the file the error is shown in the
“message box”;

e when SCSdoesn’t find some profiles or materials in its database;

e other situations that require the user’s attention

29.2 Project file save

Once general options are set and files generated, the designer can save all the information in a
project file.

o'

Project file .df2 [
Open CTRL+O p2000

| Save CTRLsS | C?gf;ﬂ'e
[ Cave As F12 ’
|

Filter: | v| |

[ | Case sensitive [ | Add to selection Select

| Male envelope (if necessary): 1for max Comp., 1formax Tens |

A file (extension .df8) is generated. The file will be visible at the next click of the ‘ Automatic
design button” in the main (initial) window among the “Existing Projects’.
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29.3 Other notes

Existing Projects

- WNBAprojectsisavefile tests\globaloedsapl9_sai.dfg

- .GO08WEBprojectshsavefile tests\globaluedstaadl.dfd

- .GO8WBprojectshsavefile tests\globaluedstaad2. dfg

- woBhprojectsisavefile tests\globalued switchtest. dfg
Opened before 11/mag/2017 3

Open Project File

Mew Project
Sap2000 19
Sap2000 v18
5ap2000 w17
Sap2000 16
Etabs 2016
Staad

When a project is opened and the reference sap model is open, SCS warns the user giving the
possibility to choose to open the old file (the one associated to the saved project) or to keep the

open file.

The two columns “Open” and “Delete” help the user to make files management faster, opening or
deleting them directly from the main window without the need to work in the folder. Anyway the
directory can be opened with the button “Open file folder”.

Selecting designed files in column “Report” it is possible to manage the generation of reports for

each connection with the support
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aJ Import from Sap2000 v16 = =
EinjecEbELd S Type Joints  Prim Sec H Show Design Report Status X Open Delete ) M A
S=2p2000 b8 |v|css, HE300A |4 ol o O ok o1
Sap example sdb Choose file -
to open br3 |+ |CHS,.. |HE300& |2UPNZ.. |4 M 1 [1  |to design
Full model v]| jead b9 |v|47... |HE300A |2L90%9.. [4 ol o O |todesion
1 |v|e7, . |HE300A [HEZDOA |12 Ol o 0O ek o NN
Filter:
e v as5 |v |47, . |HE300A |HEZEDA |4 Ol o O |ovestes..[ 150 [N
[ Case [] Add to selecti b3 |v |50, . |HE300A 20PNz [4 Ol o [ |todesian ]
b3 |v |50, .. |HE300A |2L100%. |4 Ol o 0O ok El | ]
.em3 [+ |50,... |[HE300A |HE260A (8 O O O to design
b9 | |52, . |HE300A |2Ls0x9. |4 ol o O |todesion | | |
>
Set Up Open
Design file Start Automatic Design Generate Design Files GFt{anerate
Options folder eport
Make envelope {f necessary): 1for max Comp., 1for max Tens v
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30 Automatic design by Tekla Structures

This application allows the user to automatically check joints of structures modeled in Tekla
Structures software.

Many of the commands and options for this process are similar to those seen in chapter 29, and the
following guidelines focus more on the parts that differ.

30.1 General concepts

This process permits to the user to importsthe detailing and load (if any) information of steel
structure connections from Tekla and make the automatic design with SCS software.

To begin the Automatic Design process first start Tekla Structures and open the model. Once the
model is open, by clicking on the “ Automatic Design” button choose the “Tekla Structure” option.
If the version of the Tekla Structure software in use differs from the one displayed in the
"AUTOMATIC DESIGN" options window, change the version as indicated in section 30.2.

Bl |1 11

| DESIGH

|
i
i
"
I.
—
. =
Totla evitusm X°%

==

Click on“Load data’ in order to import the model in SCS.
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In"Set Up Design Options' there are options to set the desired standard to use for the design, set
the entity of loads to be considered, set the names and saving path for the "Design process' files
etc.

If the loads are present in the Tekla model on the connections, then that are taken into account for
the design of the connections. Otherwise, if no loads are in the Tekla model as it usually happens,
SCS offers 2 other possibilities to consider loads:

1. "Automatically calculate maximum value": the maximum forces resisted by that
connection are automatically calculated by SCS (shear, axial load and moment value if
possible), indicating a percentage of the maximum load that the beam framing into the
connection can sustain; the engineer is then supposed to “assess’ the connection, opening
the SCS files and confirming the loads by either changing them or saving the file (after a
save the ‘Status of the connection is changed into ‘ok’ if loads are acceptable).
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2. "Design for assigned percentages': the user specifies the percentage of the maximum
forces (that the beam framing into the connection can sustain) to be input in the connection

to check it.
o Options — O 4
Default standard:  Eurocode e
Default Language: English -
‘wiorking directory: I:I
File name prefix: Connection design method:  [B R (g EE Tyl ey E T <
File name numbering: H (%)=
File name digits:  Nofixed . = V(= [ 65
[] Leave SCS files open after auto-design M (%)=
Save and Don't save
Close and Close

Once everything has been set, SCSisready to "Start Automatic Design™. This command imports
the connections of the structure, grouping the ones that are similar.

Then, select the connections that need to be verified in the column "Design" and click the button
“Generate design Files’ to let SCS cresate the files as just explained.
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o import from Teida Structures 2016

Propect file 38

{

II0jojojoojopo §

Tipe Jorts Prm Sec
w2 =isn_ | [HEAISO |
2 - iste (PEXD PEMO |
- e [uEAs0 [PE20
A1 = 8131 |HEAIBO |HEAMO
[# =l wea wens
A2 =515 PEXO | PENND
A2 - S0 |PEM0 |PEND
A2 -2 |PEMD PEMO

i
1t
7

Tokdn 2016

=
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30.2 Change Tekla Structure version

To change the version of the Tekla Structure software from which to import the model for
Automatic Design, after clicking on “Automatic Design” button, click on “Change Tekla Structure

Version”
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DESIGN

AUTOMATIC

Existing Projects

Opened before 13/12/2018
Open Project File

MNew Project

Sap2000 v20
Sap2000 v19
Sap2000 v18
Sap2000 v17
Sap2000 v16

Etabs 2016

Etabs v17

Tekla Structures 2017
Staad

Change 'Tekla Structures' Version

Choose the desired Tekla Structure version

a5l Change Tekla Structure reference version — O >
Antivirus
Choose Tekla Structure Version:
Q20 (201
O O 2151
O 2016 (O 2016
O 2017 ) 2017i
O 2018 (®) 2018
0K Cancel

Click on button “ok”

5CS

You will need to close and restart 5C5 to make changes effective

Annul

Close and restart SCS.

Help manual

In thisway the version of Tekla Structure software will updates in the “ Automatic Design” button

window.
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AUTOMATm_Im

DESIGN Existing Projects

[ Opened before 13/12/2018 »

Open Project File

Mew Project

5ap2000 v20

Sap2000 v19
Sap2000v18
5ap2000v17

Sap2000 v16

Etabs 2016

Etabs v17

Tekla Structures 2018i
Staad

Change 'Tekla Structures' Version

30.3 Other notes

The connections that SCS can import/export with Tekla Structure software are specified in section
6.5.3.
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31 Resistance Domains

The generation of resistance domains is created through points that, by connecting to each other’s,
define the boundaries of the domain. The calculation process used in SCS to figure out these
points is iterative, considering each limit state of the selected configuration. Therefore, the shape
of the domain is unique for each connection, and it depends on the geometric dimensions, the
materials, the load cases, and the standard used to perform the various checks.

31.1 General concepts
The resistance domain generation starts from the button bar by clicking [}

Connection Domain - Examplel.fpl — ] X

2 ==

£ | Calculations to define the Resist: Domain are running, please wait

. 2 I 1

€ 3

G Stop

z
v
®

Origin [] Show Points

Once the loading bar has completed, the resistance domain is displayed in the same window.
Axes and direction names used are as follows:
“Ncomp”: compression force direction
- “Ntraz”: tension force direction
- “V”: shear force axis
- “Mmax”: positive moment direction (in 3D domains)
- “Mmin”: negative moment direction (in 3D domains)
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Connection Domain - Examplel fpl

Domazins are spproximatad, check SCS for precise results

¥ (kips)_}?,-a

25

Ncomp (kips)

[ Show Faints

The points corresponding to the load cases are highlighted in red color.

By checking the "Show Points" box, user can see the values of the points used to creste the
resistance domain (in black color) and those corresponding to the load cases (in blue color).
The first component of the coordinates of each point is the value of the axial force, the second is
the value of the shear force and in the 3D domains, the third component corresponds to the value

of the bending moment.

31.2 3D Domains

For the moment resisting connections, the resistance domains are generated in three dimensions,

because bending moment is also included.

Connection Domain - Examplel.em3
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In this type of domain, by checking the “Show planes’ box, user can browse through the various

plans that make the resistance domain.

Connection Domain - Examplel.em3

Diomazins are approximated, check 5C5 for precise results

MNcomp

2
RIRLE

[] Show Points

The 3D resistance domain is available in these modules; AP7, CB8, EM 3, SP4 and WEL.

31.3 Export

The resistance domains can be exported as an image in BMP format by clicking on the button

v.

31.4 Other notes

The resistance domains generation is available in the following modules: AP7, CB8, DS1, EM3,
FP1, FP2, QS5, QS6, SP4, WE1L, XL1 and XL2.
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33 EULA - End User License Agreement

It's very important the E.U.L.A. (End User License Agreement) is read, understood and fully
accepted by the user.

Full acceptance is essential in order to use SCS.

Toread EULA, click link in the main form after having clicked 'i' first

166/166



