_
v i
i
@

il

i

e L e Y ¥
]
Wi

el i

TR
IR
WL
\f

. g

I
""f,ﬁj'ln“""ly

—

STEEL
COMMMEcCCTI0ar
-— ) S | | |

Manual
Version 15.02a

“SCS Steel Connection Studio” is a Registered Trademark in the European Community
(010010221), the International Bureau of WIPO (1155473), USA (4,493,056), Australia
(1553799) and other countries.

US Patent pending



SCS — Steel Connection Studio

Table of contents
1 Introduction

1.1
1.2
1.3
1.4

Eula

General remarks
Demo version
Language

2 Installation

3 Licensing procedures

3.1
3.1.1

3.2
3.2.1
322
3.23

General information
Online check

Internet Floating license
Basics
Download license option

INSTALLATION ON MULTIPLE DEVICES, read carefully thanks

4 Initial window (form)

4.1
4.2
4.3

Basics
Buttons to open single modules
Other buttons

5 General layout in modules

5.1
5.2
53
5.4
5.5
5.6
5.7
5.8
59

Data tab

Message window

"Y our comment' window

Graphic window

'Update calcs' button

Drop- down menu for graphic options
'Report 'button and related options
'Create DXF' button

Result tab

6  Menu and button bar

6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6

6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8

6.3
6.3.1
6.3.2
6.3.3

File menu
New
Open
Save
Save as
Print
File list
Edit menu
Undo
Redo
Edit Database
Cut
Copy
Paste
Increase drawing text size
Decrease drawing text size
Tools menu
General options
Member filter
Units (General) and Units (Form)

2/121

User manual



SCS — Steel Connection Studio

6.4  Drawing view menu
6.4.1 Fitall
6.4.2 Zoom window
6.4.3 Pan
6.4.4 Magnify
6.4.5 Shrink
6.4.6 Previous view
6.5 Import menu
6.5.1 Sap2000
6.5.2 Staad
6.5.3 Tekla Structures
6.6 Examples menu
6.7  Help menu
6.7.1 Contents
6.7.2 About
6.7.3 Send request information
Data tab

7.1 General
7.1.1 Initial description
7.1.2  Standard
7.1.3 Language
7.1.4 Calculation update
7.1.5 Eccentricity calculation method
7.1.6  Connection axis
7.1.7  Connection type
7.1.8 Category for shear
7.1.9 Moment calculation method
7.1.10  Double sided connection
7.1.11  Seismicity: joint is dissipative
7.2  Loads
7.2.1 Cases
722 yM
7.2.3  Optimize Bolt Tension + Shear combo
7.3 Members
7.3.1 Select member
7.3.2  Section properties button
7.3.3 Select material
7.3.4 Other options
7.4  Plate & bolts
7.4.1 Bolts
7.4.2 Plate material
7.5 Geometry
7.5.1 Bolt options
7.5.2 Plate options
7.5.3 Beam clearance

7.5.4 Eccentricity of bolt group, plate and secondary member

7.5.5 Plate buckling length
7.5.6 Block shear kynir=1
7.6 Weld, notch & stiffeners
7.6.1 Weld
7.6.2 Weld eccentricity
7.6.3 Do not consider compression for welds

3/121

User manual

34
34
34
34
34
34
34
35
35
38
38
39
40
40
40
41
42

42
42
42
42
42
43
43
44
45
45
46
46
47
47
48
49
49
49
50
51
51
52
52
53
53
53
54
54
54
55
55
56
56
56
56



SCS — Steel Connection Studio

7.6.4 Stiffeners

7.6.5 Notch

7.6.6 False flanges
8  Resulttab

8.1.1 Formulas
8.1.2 Case selection
8.2 Sum up
8.3 Bolts
8.3.1 T-stub button
8.4  Plate bearing and/or beam bearing
8.5 Plate block shear
8.6 Section block shear

8.6.1 Splice
8.7  Plate/beam strength
8.8 More
8.9  Welding

8.9.1 American codes
8.10 Stiffness
9  Fin-plate column-beam (FP1)

9.1 About FP1

9.2 Connection type

9.3  Plate welding to primary
9.3.1 Fin plate welded only on primary member web
9.3.2 Fin plate welded on primary member web and top stiffener
9.3.3 Fin plate welded on primary member web and both stiffeners
9.3.4 K N web and eccentricity

10 Fin-plate beam-beam (FP2)

10.1  About FP2
10.2  Connection type
10.3  Plate welding to primary
10.3.1  Fin plate welded on primary member web
10.3.2  Fin plate welded on primary member web and top flange
10.3.3  Fin plate welded on primary member web and both flanges
11 Double-fin plate (DS1)

11.1  About DS1
11.2  Connection type
12 Splice (SP4)

12.1  About SP4
12.2  Connection type
13 End plate column-beam (EM3)

13.1 About EM3
13.2  Top/bottom configuration
13.3  Loads
13.3.1 ke
13.3.2  Axial force modifies Mmaj
13.3.3  Inelastic deformations are accepted
13.4 Members
13.4.1  Supplementary web plates
13.4.2  Continuous column in moment connection

4/121

User manual

57
57
58
59

59
59
60
60
63
63
64
65
66
66
66
66
67
67
68

68
68
69
69
71
72
73
74

74
74
74
75
75
76
78

78
78
79

79
79
81

81
81
82
82
82
&3
83
&3
84



SCS — Steel Connection Studio

13.5 Weld, Notch & Stiffeners
13.5.1  Continuity stiffeners on column
13.5.2  Diagonal stiffeners
13.5.3  Intermediate stiffeners on beam
13.5.4  Backing plates
14 Apex end plate (AP7)

14.1  About AP7
15 Welded end plate (WE1)

15.1 About WEI1
16 Bolted angles column-beam (QS5)

16.1 About QS5
16.2  Connection type
17 Bolted angles beam-beam (QS6)

17.1  About QS6
18 Flexible end plate column-beam (XL1)

18.1 About XL1
18.2  Plate welded to secondary
19 Flexible end plate beam-beam (XL2)

19.1 About XL2
19.2  Secondary plate bolted to

20 Brace bolted to a plate welded to support (BR9)

20.1  About BR9

20.2  Plate shape

20.3  Plate welding to primary
20.4 Lug angle

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

20.6 Members
20.6.1  Secondary member
21 Column base plate and anchors (CB8)

21.1  About CBS8
21.2  Shear force
21.3  Base plate calculation method
21.4  Top configuration
21.5 Bottom configuration
21.6  T-stub prying force
21.7 Plate & Bolts
21.8  Geometry
22 General check (MEO)

22.1  About MEO
22.2  General
22.3  Members
22.4 Bolts
22.5 Welds

23 Database editing

23.1  Input for bolt size db: Agr and Ares
23.2  How to control visibility
23.3  Automatic import

5/121

User manual

84
84
&5
85
86
87

88
&9

89
90

90
91
92

92
93

93
93
94

94
95
96

96
96
97
97
97
98
98
102

102
102
103
103
103
103
103
104
106

106
106
106
107
108
109

109
110
111



SCS — Steel Connection Studio User manual

24 Reports 112
24.1 Calculation report 112
242  T-stub report 112

25 Request support 113

26 Validation 114
26.1  General 114
26.2  Section property validation 114

27 Technical issues 116
27.1 Moment connections: formula to find Yc¢ in column when only 2 bolts are present
without transverse stiffener 116
27.2 Instantaneous center of rotation method with no vertical shear 116
27.3  SNiP notes 116

27.3.1  Block shear and long joints 116
27.3.2  Compression and buckling 116
27.3.3  Bolt bearing and minimum distances 117
27.3.4  Gamma coefficients 117
27.3.5  Weld check 117
27.4 Double sided connections 117
27.4.1  Moment end plates (em3 and wel) 117
27.5 Base plate calculations according to AISC Design Guide 1 118
27.6  Other FAQ, frequently asked questions 118

28 API 119

29 Standards and bibliography 120

30 EULA - End User License Agreement 121

6/121



SCS — Steel Connection Studio User manual

1 Introduction

1.1 Fula

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. 30 EULA - End User License Agreement.

Full acceptance is essential in order to use SCS.

1.2 General remarks

SCS is a software tool to help engineers designing bolted and welded connection.
It is divided into modules, each specific to a particular type of connection.

J:
General o g P2
heck ol i
chec o dll &
I
REE
o O
R © 0o Ll

Mot available yet Mot available yet
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1.3 Demo version

With a demo license (see previous image, the word "Demo" 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" = 36 Imm 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 reports to 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, a good knowledge of English is required to use SCS, as specified also in the
EULA.
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2 Installation

SCS installs 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 Windows to 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 a later time, to be able to input them please click on
initial window (form), then on “License information” and “Activation Key”.

[13%4]
1

button on the

il . =
= License Viewer
= g Modules
" SCS (Mumber of licenses per Camputer: 1 (thereof 0 are
Update Subscription {not available, License is valid until:
Eurocode (available)
DIN {not available)
Aisc LRFD (available)

: Ackivation Key |

You 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:

I Enter Activation Key

Activakion Key ||

Cancel

1 [ES

Transfer License || Refresh | Options Close

Steel Connection Studio

1 ) The Activation Key has been applied successhully

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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& License Viewer [._J @”ﬁ|
= mm Modules ”
; SC5 {Mumber of licenses per Computer: 1 {thereof O are available), License is walid until: 140172052, Activation {done))

Update Subscription {not available, License is valid until: 03/04/2013)
Eurocode (available)

DIN {available)

Aisc LRFD (available)

Italy (available)

B3 {not available)

Aisc ASD {not available)

Web Activation

The Activation Key has to be validated online.

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

Brasil {nat available)
Australia-MZ {not awvailable) |
Japan (nat available)
Canada {not available)
Spain (nok available)
%14 (nok available) Enter Activation Key

%15 {not available)

£16 (not available) Activation Key BP15C-3bID 7w/ H3P-1 0yoZ wh3ER Lyt |
¥17 {not available)

%18 {not available)
%19 (naot available)
*Z0 {not available)
English {available)

Activate now | | Cancel

I QK | Cancel J

| Deactivate I Activation Key

w
Refresh i i_ COptions | Close

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

Transfer License | |

Web Activation

Online Achivation was successful.

4 |

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 Madules ~

S5 (Mumber of licenses per Computer: 1 (thereof O are available), License is walid until: 14/01f2052, Activation (done)) =
Update Subscription (not available, License is walid until: 03/0402013) T

- Euracode (available)

-- DIN {available)

-- Aisc LRFD {available)

-- Italy (available)

BS {not available)
Aisc ASD (not available)
France {not available) hal

3.1.1 Online check

The license needs to be checked online every 3 months approximately. When the user is required
to do so, 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.

-~

Web Activation

The license has to be checked online.

Please provide a connection to the Internet and activate
it,
Proxy setfings

Activate now Cancel

L% I A

# !
-

The license is deactivated online.

Please provide a connection to the Internet and activate
it.
Proxy setiings

Cancel

- 4

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: a long flight) or simply 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
is 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:

-

-
Web Activation

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

Please provide a connection to the Internet and activate
it
Proxy setiings

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 a customer buys 2 floating licenses, he/she will receive:

- One serial number

- 2 sets of activation codes
The first 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.

Badk Next End

@ Engish

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

@ Engish =
Then, please send email to us and you’ll shortly receive the ‘unlock code’ and a set of activation
codes to be used on that specific device.
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If you can’t send automatically the email, copy and paste codes to an email you’ll send to
register@steelconnectionstudio.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 still 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.

p
™ License Viewer

=4 Installation Codes - Copy protection activated(s)
----- Code 01: 95F31608
----- Code 02: 4B 1EFSEQ
----- Code 03: E3FAS211
----- Code 04: E3FAS211
-4 Code 05: ASEE9A39
----- Code 06: OFODADGF
----- Code 07: D5CE&409
----- Code 08: BA3ZDGEA
----- Code 09: 6CI540F1
----- Code 10: A11386B0
----- Code 11:

----- Code 12: E3FAS211

----- Code 13: 34FCD98B
= Madules

----- Update Subscription (not available, License is valid until: 08/mar/2015)
----- Eurocode {not available)

----- DIM {not available)

----- Aisc LRFD {not available)

----- Italy (not available)

----- BS (not available)

Activation Key || Transfer License Refresh
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4 Initial window (form)

4.1 Basics

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.
More modules, also of the same type, can be opened simultaneously, 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).

f=cixiax)
== o]

General
check

9
@ o

o e
o|e o
2| e &

mm m m
===

7

Not available yet ||| Not available yet

click and drag anywhere in
the gray areas (delimited by
red/brown rectangles) to
move the window to a
different location

I~
—= |
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It should be noted that the words 'SCS' and 'STEEL CONNECTION STUDIQ' 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).

==
General g E g
check B dh o

transparent and backgroﬁnd
can be seen; clicking in the
transparent area could send

SCS to the background

Not available yet
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4.2 Buttons to 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, 1st 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;

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

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

General i 1e
, dl] o
check il o
me0 qsd
O
ey Not available yet

Mot gvailable yet Mot available yet
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4.3 Other buttons

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

- = __. '

oy - |

General mr"':r'n”;';e irformation

check - buttor

5 |

:

| oo closelexit

G @ bution
|
1 | lee L
| ! A
|

_t

Not available yet Nat available yet

ﬁl

- 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, a dialog 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

- Hep

Check for updates

- Eula
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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:

Fle Edit Tools DrawngView Examples Help menu Dar

NEES % 2@0C Y HMASR_QAE(dd @l  DUttOh Dar
[ General | Loads | Membess | Pate & Bl [ Geometry | Weld, Notch & Stffener| Fin Plate: Column - Beam - FP1 hame
This connection is nommaly considered as a pin type cornection, though limited deSCT'I Dtl On Fin plate welded to column, bolted 1o beam

bending moment can be resisted. All zctions are transmited bythe plate welded to
primary member {column) and bolted to secondary member (beam).

te all datz ' 5 s
Sraphic wnndoy/_s&ech/drawn hg

Standard: Eurocode T ﬁ
Languags: Englieh o | Ii‘——T Tl p R
e
Calculation update: Automztic update & Psi
Eccentrizity czlc. method: Blastic -

Connection &ds: Column axs % 3 .
a.J. g :=J-

Connection type: Flate welded to primary memberflange =

Plate welding tn primany: (inhy wertically | m O T‘e b utto h S | I
Category for shear: A - beaing type - ol “ Shirt vt e A

Sumlp | Bohs | Pl Bear. | sec. Bear. [ L. BLsh. | sec. B1.Sh. | PI. 5. | Sec. st | More | welding |

Bolt shear: =i
d ata ‘ta D Rolt min distances: —P
Pl. bearing hor.: -7- Bear bearing hor.: -7-
Pl. bearing vert.: 2 Bcambearirg vert.: 2
PI. b. shezr hor.: e Sec., bl. sh. hor: =2
Fl..bl. sh ver.: s Sec., bl. sh. vert.: <tys
Fl., shear strong &x.: -7- Pl., bend. strong &x.: -7
A., shear weak ax.: -7- Fl., bendng weak ax: -7
Fl. adal: S Hl., combinec stress: =
D Beam shear str.: it Beam bendnaq str.: S
e e bo¥ Beam shear wh.: -7- Beam bending wh.: -7-
m SSag Bear axial: SR Beam combined: =2
Plate hiickling: ST Prm lnral weh shea~ =
WWeb weld comained: S Web weld o =3
) |
your comment' box 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 data tab, 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 its files 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 data into .dxf files.

5.1 Data tab

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

See specific paragraph 7 Data tab (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 €

- 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. Data will 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.
Your 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 data in 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 change some geometrical data of the connection, the changes show up in the graphic
window in real-time.

When geometrical data entry is not complete, the display shows a 'dummy' connection with
hypothetical data to 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 calcs 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 is that 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,
ap7.

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 data into 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 (letters from "a" to "e") in the
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 DS1,
QS5, QS6, SP4, BRO 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 File menu

In this menu the user can create a new file, open an existing file, save changes to 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.

d MNew Ctrl+ M
=3 Open Ctrl+0
[ Save Ctrl+5
Save As F12

: rint trl-
=4 Pri Ctrl-P

local file names....

[£] Opened before 30-.ul-12 '
| ( older file names.... )

Exit Alt+F4

6.1.1 New

Also available from the button bar clicking | j

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

6.1.2 Open

Also available from the button bar clicking [

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

6.1.3 Save

Also available from the button bar clicking |

This button is to save the file. 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 is to 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 File list

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 MNew Ctrl+M
=3 Open Ctrl+0
[ Save Ctrl+5

Save As F12
=4 Print Ctrl-P

file names and locaden, 10 maximum

g 0 d before 30- ul-12 k
[& Openedbefore 30-.u | (more file names (30 each folder maximum])

Exit Alt+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 a report or create a DXF 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 PAernber DB
Edit Material DB
Edit Bolt Size DB

Update Calculations
Generate Report
Create DXF Edit Bolt Class DB

Undo Ctri+#
Redo Ctrl+Y
& Cut Ctrl+x
=3 Copy Ctrl+C
B Paste Ctrl+W

ad Increase drawing text size

Ha Decrease drawing text size

6.2.1 Undo

Also available from the button bar clicking £

This button is to 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 data if any input causes change in other related fields.
As an example, let's consider that in the following situation

[ Plate 'standard’ bolt spacing |

Prorz™ mim
Puen= mm
Bharz pl.= mm

3 horz, beam mm
depth , = mim

the option "Plate standard bolt spacing' is checked.
Plate ‘standard’ bolt spacing

P horiz.= 5 mm
Pyert= 54 mm

B hariz, pl.~ 36 mm

B horiz. 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.= M
Pyer™ 54
Bhorz. pl.= 36
8 horiz. beam™ 36
depth o= 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 Member 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 is to cut data into clipboard.
Short cut key: ctrl + X

6.2.5 Copy

Also available from the button bar clicking 53
This button is to copy data to clipboard.

Short cut key: ctrl + C

6.2.6 Paste

Also available from the button bar clicking 54,

This button is to paste data from clipboard.
Short cut key: ctrl + V

It can be noted that pasting into multiple cellslikein 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 38

This button is to 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 34

User manual

This button is to 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
&

General Options
Mernber filter
LInits (General)
Units (Form)

28/121



SCS — Steel Connection Studio User manual

6.3.1 General options

Also available from the button bar clicking B>

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 a new 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.

p
Options
\Washers per bolt 1 = Ful Slea stemgdinmembers aw Stiffener shape in Tids: B
: [7] plates use Net area instead of monent connections: s
b : Gross (CC, DIN, NTC, 1S, SMIil™
F ) \weld nole about
f 3 Reset \ _ throst or legin  =howwher wele -
For Compr. strength in members :
L ) =1 e shetch:
ViEsher/bolt diameter 22 [ and plates use Nzt area instead o
Gross (EC, DIN, NTC, IS) 1 '—I Dien't show message after &b or nf
Bolt head width / dizm 16 ; = files are saved
. . [ Use Evalue by Standzrd over £
Yut widht / diam 16 f [ 1'd-ef ] b1,r t 3 I 7l Hide tested renge values in moment
/ = defined by materia B ] o
— Use RCSC specs I =
[ frls-c;:mn Ech?: LR= SJHE B [¥] Stesw lile naire in shelid
Size font formulas repo Small -
__ Deformation at belt hole at service Fexort into Microsoft WORD
[ I?ad iz & design considiration [ directly (equations too in MS style);
(AISC] only for Office 2007 or lzter
Default standard:  Eurccode il = - —
¢ Show DMLY visible records of 4 - | | Reset |
Diefault Lenguage:  English = |[[J] Material table , BoltSize tabeand | s
.  EoltClass table
Aiscversion:  14th ed - : — - Your Comments:
-~ = Turn cf'F Internet ﬂoatlng license \
|  Mumber of load cases: 10 | | {anly skes effect if Intzrnet floating } Primay: ‘_’
g . Iroensa IS w.rnedl J 6 —
5 ’ Secondary: .
. 2 Fiz=: [
=
Seve and Don't seve
ob
Close and Close ke ! [
Texl, f
. [ ‘

LS

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:

Database l = | (=] | 23 ]
. Save DataBase |
class fyble [M/mm3 fublk: [M<mm3 alfaaliin afavEC Wisible
A325 8274 0.55 0.5
£490 1034 0.55 0.5 [l
2.8 540 800 06 06
s 109 900 1000 0.55 T E |
- - . o =

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

Class: -
fo= 88 mm=
a = 109

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

Show OMNLY visible records of
Materal table . BoltSize table and

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

Class: -

325
k]
C

P == =

f - P

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 a file with say, 15 load combinations is then opened with the option set to a lower number (say,
12), a warning 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.
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6.3.2 Member filter

Also available from the button bar clicking &,

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

7] IPE

[ uc [] Cugtom 12
[¥] HEA, HEB [¥ UB

[7] Custom | 3

oW [~ Austr. UB,UC & 7] Custom | 4
[T W metr, [ HM, HW, HN [7] Custom | 5

[C]HP [ HFAA (HI §). HFM
[T] HP metr. [ IPEa(ILS), IPEo, IPEv [T

Save and Diont zave
Cose and Closs

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

In addition, if afileisopened with membersof a'hidden' group, that group is made visible
(and the option saved so that group will be set visible in the filter).

HINT: If a group 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.

31/121



SCS — Steel Connection Studio User manual

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 []1SJB. ISLE.ISMB  [7] Custom | 2
HEA, HEB 7 UB Austr. WB, WC 7] Custom | 3
FIR] [~ Austr. UB.UC ] 1, NP 7] Custom | 4
=] W metr. [ HM, HW, HN 7] HE. HEC, HS5L. HL Custom 1 5
I~| HP |~ HEAA(HLSLHEM  |7|M.S

HP metr. [~ IPEa (ILS). IPEo. IPEv [7] Custom | 1

Shape L

[C] L (AISC)

L equal metr.

L unequal mer.
Custom L 1

[ Custom L2
[[] Custom L 3

Shape U

U (UPN) ISJC. ISLC, ISMC
UAF, UPE Custon U 1
z.MC Custon U 2

[7] IS, GB-C, YEC [T Custon U 3
[FiFRE

UAF, UPE

Shape PI

[7] Imperial bars/Pl.
PI.

[7] Custom PI. 1
7] Custom PI. 2
Custom PI. 3

Save and

Cose
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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.

Urits Format Decimal digits
Length, |mm v|  (auomaic v [3 ]
Force: | kM v | |f—‘«utu:-mati.: v | | L | |
frea | M v| | Automatic vl [+ ¥
Shess | N/m? v|  lAuomatc v 4 v
Momert | KN'm v |Auomaic v 4 v
SectionMod: | ST v| | Scientiic v [z ¥
Mt Ineria: | 4 v|  lauomatc v 4 ¥
J omags; | MM v lauomac v 4 v

Set'standard’ units: () Metric ) Imperial
hﬁii: .anu:l general 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 is to fit all the drawing to the graphic window. Zoom Window is to select a
new view of the drawing. Pan is to move drawing into the graphic window. Magnify is to enlarge
drawing view. Shrink is to restrict drawing view. Previous view is to see previous view.

Fit all

Loom Window
Pan

Magnify
Shrink

wrpre Ol

Previous view

6.4.1 Fitall

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

6.4.2 Zoom window

Also available from the button bar clicking &

This zoom button is to select a new 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 is to pan the view in the graphic window.

6.4.4 Magnify

Also available from the button bar clicking &

This zoom button is to 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 still and
the shrink factor applied relative to this position.

6.4.6 Previous view

Also available from the button bar clicking #
This button is to go back to the previous view.
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6.5 Import 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, a warning 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 a way not fully

understood by the user.

6.5.1 Sap2000

It starts with the following window

-

L

ol Impeort started from file type fp2 l — | El |iE-I

Sap2000

Choose fil=
to open

-

which allows to open up a file. 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 out.
The user is then prompted to choose at lease one joint and the secondary member in this joint.

35/121

User manual



SCS — Steel Connection Studio User manual

(o to the open 5ap2000 model: select SECOMNDARY members AND JOIMNTS you
want loads fromm THEM click OK

-
a-! Import started from file type .fp2 EI&E
Selected joints: 128,
Secondary Member:  IPE240 [ Show Sec.inSap2000 |
Sa62000 Primary Member:  HE240A M [ Show Prim. in Sap2000 |
Filter Starts wih.... -
Choose file
rack Femara v16 revlk =db
to open L . ~
Caze senzitive Add tn selection [ Find similar l
FEDOT -
FEDO2
FED03 E
Load FEDOD4
DLTE FEDoS [ B e T TR l
FEDO7
FEDOZ
FEDOS
FEO1D
FEDT1 -

Once selection is made, SCS loads the secondary member property name (in a label since it’s
fixed), it guesses the primary member (according to the module where the import was started
from; example: if it’s a beam to beam connection, a beam will be looked for, if it’s a column to
beam connetion, a column will be selected and so on). The primary member is in 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 look 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’s a splice or apex).

SCS will 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
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orientation of the column can be set by the user (example: modules fp1 or x11). 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’.

ol Import started from fil= type fp2 IEI_EEh
Selected jonts 4,5 11,12, 60, 127, 128,
Secondary Membe~:  IPE240 [ Shew Sec.in Sap2000 |
Sap2000 Pririary Menbse: . HEZ2404 - [ Show Pnm.in Sapa00l |
Filter: Starta with.... -
Choose file
rack Femara v16 revilk.sdk
to open . c R
[] Czse sensitive Add to selection [ Find simiar ‘
,EE% nd Always wisually check that
FEoD3 ™ selection is ok and complets
| nmd FEOD4
DATA EE% [ Export jaint reculte t3 SCS ‘
rCon?
FEODS
FEODS
FEQ10
FEO11 aild

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.
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Please also note:

- ifit’s a shear 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 a response combination is chosen, the maximum
values and the minimum values will be reported with two combinations (the only
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 more joints 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 higher 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.
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o5 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 and 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
xt.

Import from Tekla to SCS. Started on 17/04/2015 11:24:13
Plate matenal is not specified in Tekla {s 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 17/ 1:24-
then & et oF capint Import completed on 17/04/2015 11:24:52

Export from SCS
to Tekla

Import from
Tekla to SCS

| Hidelog file | Save log file
_—

Always check that import and export are sound and
consistent

Currently only the following modules operate with Tekla Structures: fp1, fp2, x11, x12, gs5, gs6.

6.6 Examples menu

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

Example 1
Example 2
Example 3
Ecarnple 4
Exarnple 5

Example G

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 (.

6.7 Help menu

6.7.1 Contents

Also available from the button bar clicking &

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.

-

i-l SCSMessageBox l = | =l I!-EE-IW

Version: 15.00.01.02
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6.7.3 Send request information

Attachment
Attachment
Attachment

Attachment

Clear attachmert list

Mame

Mail

Renest Information

[ Adtach ful license information

] | Stop sending message

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 secondany member, number 2 is at the main member.

A quick general description is written 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 hisher 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

DIM 13300

AISC LRFD

NTC (ltaly)

B5 5550

AISC - ASD

Indian L5D 15800 2007
SNiP

CSA 51609

You 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

You 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: v

7.1.4 Calculation update

Calculation update: Automatic 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
is on, the user must click the Update calcs button to have a result 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

Instarteneous center of rotation

This eccentricity refers to a force 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 Standards 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, XL.2) 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 (this is 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 aus: v

Connection axis: Column-plate contact point -
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Cornection axis: Bolt group axis -

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 is taken as a reference,

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, XL2) have the following options available

Coincident Top of Steel
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If FP2 is the module, the connection becomes

- i
_ | |
| _ |
: @ !
() : _ |
_ | !
(O ! _ |

: (&) :

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) slip-resistant at serviceability limit state;

3) slip-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 feds NOT thru C. of Grawity
Aisc, Meutral Auwis thru Center of Grawity
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 a triangular 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 (AISC 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, Meutral Auis NOT thru C. of Gravity
Aisc, Meutral Auxis thru Center of Gravity
Triangular, 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:  MNo -

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 go to zero in a
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.

T |

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, a warning 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 mare
than 1.2 times the bearing resistance

! Check that condition for dissipative tension members at par. §.2.3 (3) of #01is
verified
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7.2 Loads

7.2.1 Cases

Wu Wu Mu Mu

Case Pu i min i min Tu Serv.

2
C AISC LRED.

= symbols

=]

Unit: kM, kN*m

M Vmaj Wmin Mmaj Mmin T
Case Ed Ed Ed Ed Ed Ed 5LS

b

3]

Eurocode symbols

=%

Up to five load combinations (identified by SCS with a letter from 'a’ to 'e', 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 forces/moments is usually present in the various modules. Symbols of
forces/moments:

- first column (N in Eurocode, P in AISC) is for axial forces. Positive force means tension,
negative means compression

- V is shear; 'ma;j' stands for shear through major axis of the secondary member, 'min' through
minor axis

- M is as above but for bending moment

- T is torsion

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 exits the cell but the formula will be kept in
memory and saved with the file.
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7.2.1.2 Secondary member strength reference

After the user enters in a cell the ‘=" symbol, a reference 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).

Wmin Mmaj Mlrmin TEd

Ed Ed Ed
=Elasti .
=Plasti pull to display the
! fulle content
|
g Vmin Mmaj Mmin £35
Ed Ed Ed T Ed e

=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:
‘=FElasticMomentStrongAxis*1.1*1.1°

7.2.2 yM
overwrite
Y mo= 110
Ym1= 110
Ymz= 125 ]
Y M3, zar 110
V7= 11 [0

If Eurocode (or similar, NTC Italy for example) is the selected standard, partial safety factors ym
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)

vw= 11 [
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7.2.3 Optimize Bolt Tension + Shear combo

| Optimize Bolt Tension+Shear combo

This option is only active in EM3 when the eccentricity calculation 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

Fimary Memoer:  [FEI0DD -
depch n= 3N mm
widh 3= 130 mm
Hemge thickcness = W/ om -]
mehthickness ¢ - 71 mm
boe (et} radis - 15 mm

You can choose the members to 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 v Materdal: A932 =
d= 16 in Fy= el L
by 55 in Fy= 65 ksi
t= 044 n (@ i S,
ty= 028 in [] Both sides
k-be= 04 in Reinf. web pl.t = 0 in
BE e
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.

49/121



SCS — Steel Connection Studio Help manual

7.3.1.2 Column length over connection

Cortinuous prim.
This option is related to the length of the column over thollo.coicn panees wie e o

available when this length becomes important to evaluate some limit states.
Checking the Continuous prim. option will give an infinite value to b;.

7.3.2 Section properties button

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

Agoss= 25174
A gross shear= 1.252E=04
| strong= 2.373E+09
lweak=  B.043E=07
r strong= 77
rweak= 5.6

Wel 5 strong=  6.1B6E=06
Wel 5 weak= 6.006E=05
Whpl 2 strong= 7.053E<06
Wpl Zweak= 543805
J=  3B07EsD6

Jog= 1.11E+13

Sw= 8.35E+07

The propertiesinclude the presence of haunches or notches.
Plastic modulus is calculated without considering toe radius .
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When haunches are present, Inertia, Plastic modulus and Elastic modulus are calculated without
considering the toe radius.

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. 26.2 Section property 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 also activate
the real usage of this filter, see 6.3.1 General options.

Member: Material: 5275
h= 400 mm 265 N/mm?
b= 30 mm 410 MAmm?
tye= mm thie < 40 mm
tu= 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 [N/mmd ful [M/mmd lim1 [mm] fyé [N/mmd fu2 [M/mmd lim2 [mm]
L =2 -
5235 2.1E+05 235 360 16 225 360 40

5275 21E:D5 | 275 410 16 € 265 O 410 C w0
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 this filter, see 6.3.1 General options.

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

ngt and gross area
of the seleCtsd bolt

Ceandard speCIfIC Values (EuroCode

bolt dlametsr

hole diametsr

0 reduction
valus fov

number of plates and shear seCelon per bole
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*Dyom bolt
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s=1.60* Dnom.boh
bolt shank length = +5mm (=0.2") over the nut
For nuts: depth = 0.80* Dyom.bolt
s = 1.60* Duombolt
number of nuts each bolt = 1
For washers: depth = 0.20* Dpom.bolt
Dest = 2.1% Drom.bolt
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

Flate materal: [xpbd -

f\ﬂf 235  M/mm?
i = 360 MWimm2
thic < 40 mm

See 7.3.3 Select material. Same considerations apply.

7.5 Geometry

7.5.1 Bolt options

bolt columns= 1 bolt rows = 2 total bolts = .
plate thi = & mm [+] el peam= 10 mm
Plate 'standard” bolt spacing beam clear. from flanges = 10 mm
P horiz = 74 mm Bolts are vertic. sym. in second.
Poen = 54 mm 8 yert. beam top 45 mm
3 hariz. pl.= 36 mm 8 yart. beam bottom™ 45 mm
B horiz. beam™ 36 mm
depth ol 108 mm Bolts are vert. sym. in plate
width = B2 mm 8 yert. pl. top™ 27 mm
B yart. pl. bottom™ 27 mm

Help manual

Here you can set up the geometry data in the connection. You 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:

- 3 times 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

on the other)

- 1.5 times the 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 rows is 1) as in 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.

You 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

(=] o peam= 20 mm *I-lt-l-l-!-.-. e amialon LT

_.--—"'—'-thIS‘ h-’*

- peam l l

beam clear. from flanges = 15 mm 4 .

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

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 cal culation 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, x11 and x12, bolt group eccentricity refers to perpendicular eccentricity
and this is shown by symbol ' -

bolt gr. L+ ecc.

In other word, the - (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, a local bending moment on the anchors.

7.5.5 Plate buckling length
I:l Lcr= 18 in

= 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 kynir value in Eurocode or Uy 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
EureCodes exaiple cﬁpa@f‘c daa
Eaekis 360 MAmm2 By 08
Web weld:  double fillet @ fillet number: 2
f(iweb= 5 ITII'ID (l web™ 100 ma
throat thiCkness weld lengeh

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". This is 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

[ = 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 comprassion 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

Sfifenars on priman membear:
Mo calculation is made on the stiffeners.
"Single stiffener on the back side” option is only available when connection is on
column web.
Sin iffener on the back side

e Sl

']

Shiffeners on prmany member:
Mo calculation is made on the stiffeners, they will only be added to the sketch.

Single stiffener on the back side tepr = B mm
/| Sing =t

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

Notch configuration:
Notch: v o= mm notCh lengeh
[ Differert depth for bottomn notch: o= mm NOTCH nallﬂln't {dip":h:‘
M= mim radius

Fange notch: Mo flange notch -

One side notch
Twao side fl. notch

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.

MNotch:  Top and bottom notch - | = 5 in

) h
Different depth for battom notch: 2 in r

A two side flange notch example is shown below.

Ty

Flange notch:  Two side fl. notch - l§ = 145 mm
hf = h& mm

n

Ff:n= 15 mm [E
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7.6.6 False flanges

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 e e e
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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 formula in 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,bnlt ar.” 2 kN'm  foamuls
Br= 0.971 1-L=15d o g 75<pif<1,0  (3.5)#00

Fo Rd.1 bon= 34.08 kN Farmda

Fu,Rd,hnlt ar.~ 138 kM fonmuada

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

d ece,Ed.bolt gr.= 2 kMN'm fonmds

B= 0.971 Formda
Furtib= 9408 kN e TeBR Nshal (ra 34)#00

Fu.Rd,bolt gr.= 38 kM Farmma

It is possible to see only one formula at a time.

In SCS there are some references to formulas with an asterisk (example. 31*), this meaning that
the formula is 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 refers to 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
e
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8.2 Sum up

Help manual

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.

PL. Bl zh. wert.:

Pl.. shear strong ax.:
Pl.. shear weak ax.:
Fl.. amial:

Beam shear str.;
Bearn shear wk.:
Bearm axial

Plate buckling:
Web weld combined:

If the check is not satisfied, instead of the 'ok’, a bold warning 'ERR' is displayed.

Balt shear:
Balt min. distances:

Fl. bearing hoar.:
Fl. bearing wert.:

Fl.. bl. shear har.:

ak B66% [d]
ak.

ak 43% [d]
ok 28% [d)
ok 9% [h]
ak 15% [a]

ok 22% [a)
ok 1% [a]
ak 6% [b]

ak 19% [a]
ak 0% [a]
ok 3% [b]

ERR 1.02 [d]
ok 34% (d)

Other errors might appear as below

Beam bearing kor.:
Beam bearing wert.:

Sec., bl. sh. har.:
Sec.. bl zh. vert.:

Pl.. bend. strong ax.:
Pl.. bending weak ax.:
Pl.. combined stress:

Beam bending str.;
Beam bending wk.:
Beamn combined:

Prim. local web shear:
Web weld o

ok 783 (d]
ok 343 [d]
ok 12% [b]
ok 123 [a]

ERR 1.02 [d]
ok 22% [a)
ERR 1.03 [d]
ak 17% [d)

ak, 2% [a]

ok 18% [d)

ok, 0% [a]
ok 62% [d]

Bolt group 1:

Bolt shear:

Balt min. distances:
Fl. bearing hor.:

Fl. bearing wert.:

Fl.. bl. shear har.:
PL. bl sh. wert.;

Pl.. shear strong ax.:
PFl.. shear wealk. ax.;
Fl.. amial:

Beam shear str.;
Beam shear wk.:
Bearn axial:

Flate buckling:
Wweb weld combined:

ok 87% (b)

ERR: check distances

ok 48% (]
ok, 83% [b)
ok 34% (2]

ok 3% [b)

ok 4% [b]
ok 0% [a]
ak 73% [a]
ok 7% [b]
ok 0% [a]
ak 33% [a]

ok 33% [b]
ok B6% [a)

Beam bearing kar.:
Beam bearing wert.:

Sec., bl zh. har.:
Sec., bl sh. vert.:

Pl.. bend. strong ax.:
Pl.. bending weak, ax.:
Pl.. combined stress:

Beam bending str.;
Beam bending wik.:
Beamn combined:

Prim. local web shear:

“wieb weld oL

ok 60% [a)
ok 92% (B
ok 64% [a]

ok 5% [b)

ok 33% [h)
ok 0% [a]
ak 93% [h)
ok 28% [b)
ok 0% [a]
ak 56% (k)

ok 0% [a]
ok 45% [a)

It is important to understand that this is 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 gives in 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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I Sl I tvpe of check Bolt Group:  Case
e, Eellen sl 2012 kM Fomuls i1 |
Fv,Ed,vert,bnlt ar.~ 100 kM Forma b
M Ed bolt gr.= 0 kMN'm  Formada ;
Mec.:, Ed.bolt ar.= T kN fonmds e
B= U foumua data and formulas used for
Fu Rd.1 b= 1206 kN Formuls the check
F o Rdbolt gr.= 4429 kN formiia
Fog Bl sl 2247 kN formus
Bolt shear: ok 513 fonmeda | check shows into the sum up
kM Bl Fis: Fiy: Fiz: -
Draw in-plane forces
1 1232 -6.061 1]
2 -33.54 -6.061 1] | Crraw Sketch
3 -04.75 -6.061 1]
4 1232 -27 27 1]
4] -33.54 2T 2T 1]
5 5475 2f.2r 0 | forces per bolt
T 201 100 ]

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

qmimmm i m = = mmm = = COTETION fOr bolts numbering

1 4
2 / 5]
3 6

The button draw-in-plane forces shows the forces in the plane (bolt shear) for each bolt in the
graphi ¢ window. Draw in-plane forces

Sos

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. | TSubrols |

8.4 Plate bearing and/or beam bearing

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

The total 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 is reinforced 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.

P min.= 43.4  mm Pi.cpt.= T mm
2 min.= 264 mm e BE mm
P2 min.= 528 mm P2.opt.= BE mm
B min.= 26.4  mm e 33 mm

Smin= 189 in Sprs 213 in 4]
Tot ref thk= 0394 e min= 0856 in Blop.= 213 in 2
Orin.=  1.89 in Oope.= 213 in 4
€ min= 0856 in o= 106 in e

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

P1.hpl= ak, P1vpl= ok
B1.hpl= ERB min 26.4 mm B4 pl™ ol

Pz hpl= ak. Pz wpl= ak.
&2 hpl = ak Bz upl= 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).

Op hpi= 0379 Sgpp= 0379 Kypp= 2.5 O ypt= 0515 Ggup= 0515 kyp= 1.48

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

Oh, hpl= 214 O wpl™ 1.35
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The check is made in relation to horizontal and vertical forces acting on plate and beam.

Fo.Rrd.hpl= B7.27 kN fomus
e 1911 kM ok 3
B 7035 kN formuts
S i B.EE7 kM ok 3
Plate bear. h.: ok 22% Plate bear. w.: ok 9%
Fh Rdhbw= 1312 kM formids
Fh,Ed,h,bw= 1 kM Bok 8
Fo Rd v b= 113 kN formids
b Ed b 8333 kM Bok &
Beam web bear k. ak 1% Beam web bear w.: ak 73
TR b= 246 kips formiia
Prpi= 03107  kips Bot 5
AL s 16.4  kips formuts
s 1462 kips Aot 4
Plate bear. k. ok 1% Plate bear. +.: ok 9%
@R = 196 kips s
e 10 kips 8o ?
Bl R 2323 kips s
o i 38 kips 8ok 7
Beam web bear h.: ok Bl Beam web bear v.: ok 163

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..

G- (R ® O B-€ @ ©

@o| o e p o ol

LS PN Y @ PN & \/‘“ PN (;/ @ v ( v
Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
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Block shear [block tearing] - Plate - M =Yhor,zd balt gr. knif= 05
Vet Ra= formuia

Moded:  Ant= 1085 mmf  Arv= 1848 mof Vet pa1= 4339 kN
Mode 2: A= 1320 mné A= 24 mnef II"'IIEff__R.j2= 3438 kM
tode 3 Ant= 1320 mné Ay = 924 mnf II'-'IIEff__R.j3= 3498 kM

Vit Rd N FI= 3498 kN Formts B

Yot Ed N PIT 0 kN farmmd b
Plate block sh. - N: ok 0% q

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

tode 4: A= 24 mné A= 1320 mné Yeort Rda= 2421 kM
M ode & Ant= 24 Ay = 1320 mme II"'IIEff__R.j5= 321 kM
Yett R v FI= 3421 kM Formuila
Yett B4V A= 50 kM formula
Flate block zh. - ok 15%

Ant is the net area subjected to tension, while Anv is the net area subjected to shear. The areas Ant
and Anv for the mode 2&3 are reversed compared to the areas of mode 4&S5.
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 Mode 4 Mode 5
Block ghear [block tearing] - Beam - M =%har.ed.baolt gr. Konie= 0.5
Yot Ra™ farmmata
Mode 1:  Ant= TEES  mmf A= 3|34 e Yk Rd 1= 1811 kN
Mode 22 Ant= 2818 mne A= 1917 mmé Wor R 2= 4899 kM
Mode 2 Ant= 9443 mmé A= 1917 mné Vet Rd 2= 1825 kM
e Rd Mbear 1811 kM farmmata i
M Edibiben D kM farma b
Beam block sh. - M: ok 0% 3
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Block shear [block tearing] - Beam - % =%wert zd,baolt ar. <

Mode 4:  Ant= 191.7  mmf A= 2818 mné II"'IIEff__R.j 4= 4382 kM
Mode 5 Ant= 191.7 et Anv= 944.3 e Ve ras= 1677 kN
Vit Ed \-beam™ 167.7 kN Formula

Vet Ed v+ beam™ 0 kM Formua

Beam block sh. - 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.

©0®

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 fore plafe buckiing

= 206 fonmiia
PL= 275 M/mnf formds 1 ; R bl

lateral torsional plate buckling

M= 1 fonmiia t S B : SRt

with the standard Eurocode/BS
MHdabuc}d: 196 kM™m  Formda
Moy = 985 kN'm  fonmds
Fl. buckling: ok, B0% Formeada

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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Weh weaid
A meb= 16573 i Formda
New= 2698 kips  Yewer™ 1124 kips Vewaas 1349 kips
ME o <te= 2881 kipsht fonmuis
M E v o= 004425 kipsft  Fonmuds
T 0 kipsft  foomuis
B 1865 i Farmuils
W ke 00293 i Formida
e 08611 i Farmuils
o= 1557 ks formulz  normal stress perpend. to the throat
Ty= 1557 ksi formula  shear stress perp. to the weld axis
IE 5035 ks formida  shear stress parallel to the weld axs
T g o™ 3234 ks formuia  global stress on the weld
T Rd™ 5221 ks formida  design resistance of the wel
YWheld comb.: ok B2% Fonmmada
Weld o ok, 0% Formia

8.9.1 American codes

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 a weld 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.

kyz= +rifirita mm Forimmada

E= Man un mm Fonmis

kotife = 1922 mm o
Zaq= 3235 mm Formda
SiiniMpos= $223E+04 KN'm  Fommuis
Siinimneg= $223E+04 KN'm  fommuis
b= +|rfimito Forima

Sj= Mo un kM'm Fonmmad
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9 Fin-plate column-beam (FP1)

9.1 About FPI

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 a round/rectangular
hollow section (Ro. o Re. in the selection).

Primary Member: -
h= mm | -
b= mm [
Re.
te= mm  Fo.
= mim
r= i1

©ooo
©©o0o

OO
©O OO

|
H

[ e
| ; | 5
| i | .
I i | '
I i | '
| |
| |
| |
| |

|
|
|
|
|
|
|
|
L.

i3
a2

P PR |

You 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, Maotch & Stiffeners F| n PI ate De 5 | g n: Co I umn - Be am
Thiz connection iz ponsidered a3 pin type c:o_nnec:tion, 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). HEA200-IPE330
6 116 cl.8.8, Pl thk 15mm, 5235
Standard: Eurocode =
.
Connection axis: Calumn axiz - N Ia wert pl top
cr
pvert a poriz pl
Language: English - o] |
Eccentricity cale. method: Elastic - Q@ o |
Calculation update: Automatic update - 1 |
Connection type: Fin welded to primary member flange - hiriz beam
Flate welding ta primary: Only web -
Update calcs Symbolz *  False Feport CreateDi<F
General | Loads | Members | Plate & Bolts | Geometry | 'weld, Motch & Stiffeners F| n Pl ate De 5 | g n: Co I umn - Bea m
Thig connection iz ponsidered asa pin type co_nnec:tion, though limited bend_ing Fin plate welded to column, bolted to bearm
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column] and bolted to secondary member [beam). || HEAZ00-IPE330 E:
& M16 cl,8.8, Pl thk 15mm, 5235 T
Standard: Eurocode @ | |
| b |
Connection axiz: Column asiz @ N Ia wert pl top
Cr
| pvert a hioriz pl |
Language: English - | 8] |
Eccentricity cale. method: Elastic: @ | v P | |
Calculation update: Automatic update @ ||
Connection type: Fin welded ta primary member web @ 5”7 tiz beam
Flate welding to primary: Only web @
Update calcs Symbaols *  Fale Feport Createl<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 stiffener; 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.

You can choose to add a stiffener on the back side of the column and select the thickness of the
plate.

You 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 | Loads | Members | Plate & Bolts | Geometry | Weld, Match & Stiffeners F| n Plate De S'g n: CO I umn - Bea m
This cannection is considered as & pin type connection, though limited bending Fin plate welded to calumn, baoled ta heam
moment can be resisted. All actions are transmitted by the plate welded to primary
member [column] and bolted to secondary member (beam). TR S [ [ S = =
| | HP250%55-IPEF0
Standard: Euracade - 6 M16 cl.8.8, H.|thk 15mm, 5235
| hay i
Connection axis: Column axis - | H: verk plt |
D vert la frariz l?'
Language: English - | | |
1
[l o o : L
Eccentricity calc. method: Elastic < | : | |
. i@ hjpriz peanm St
Calculation update: Manual update - | |
Connection type: Fin welded to primary member web hd e i l S SSSsm

Flate welding to primary:

Update cales Symbaols *  Tue Fieport CreateD=<F

Fin plate welded on primary web.

General | Loads | Members | Plate & Bolts | Geometry | *eld, Notch & Stiffeners F| n PI ate De S | gn : CD I umn - Be am
~ ]
Walding befween fin plate and primaprmember: Fin plate welded to column, bolted to beam
Wweld type:  double fillet weld © fillet number 2 _ HEA3OO-IPEZ240 — | -
fu= %0 MFa Bwe 08 || &M1& cl.8.8, PIJ TRk 15mm, S235, stffener 1l 12 m
throat thk. & web= B mm 1 web= T mm |
If the plate iz welded to top and bottom flanges (stiffeners), thoze collect shear
forces and web collects axial force. ‘Weld eccentricity refers to center of weld | O
withstanding shear. 4
throat thk a fl= mnm 1 flange= o mm J——— :‘ O O P ~,
fr——. |
[F weld ece.= mm Waid eccanticdi fom geomafy: |
O k M web= 100 % 2 of Med frarmitfed fom web b |
Siiffaners on primagsmeambear | | |
Mo calculation is made on the stiffeners but stiffeners on the backside will help 1l - 1 -

punching shear resistance [not calculated here) and verify lacal shear capacity on

the prim. member. Supporting stiffeners will be uzed to decrese plate bending. ||
Optiohs apply only if plate is welded to column web and, the second, if plate iz set to
be bound to stiffeners. i

Add single stiffener on the back side thk= 12| o

Add plate supporting stiffeners) digt.= T Clean v Fale

Supparting stifteners bath sides

SumUp [ Relts || PI Rear | Ser Rear | PERISK | See RISh TP S | Ser St l More [weld | Rt

Fin plate welded on primary web with single stiffener on the back side.
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Gereral | Loads | Members | Plate & Bolts | Geometry | Weld, Moteh & Stifteners Fin Plate Desi gn: Column - Beam
™ TIVET FICITCET: S )
fue 360 MPa O Fin plate welded to column, bolted to beam

thoat thk. a web= & mm ! web= ? mm T 6M20 cl.8.8, P[Ehk 15mm, 5225 o (=

If the plate iz welded ta top and battom flanges (stiffeners), those collect shear

Mo calculation 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 ta column web and, the secand, if plate is set to
be bound to stiffeners.

Add zingle stiffener on the back side thk= mm

forces and web collects axial force. “Weld eccentricity refers to center of weld | |
withstanding shear. | :
thraat thk a fl.= mm 1 flange= 7 mm | I} |
overatite
[F weld ecc.= mm Waild eccentiicdi from geomefy | |
00 kNweb= 100 % Z of Wed irarmitied! from web £ | —
Sfiffanars on primag-meamber SN | PO L

Add plate supparting stiffener(s) dist.= mm

Supporting stiffeners both sides

MNafoh canfiguration: Update calcs Clean *  Fale CreateDxF

Naotch: I= mm
o Sumbp | Bolts | Pl Bear. | Sec. Bear. | PLELSh | Sec BLSh. | PLSk. | Sec St | More | weld | Fot
Different depth for bottamn notch: h= o
_ Bolt shear: ok BE% [a]
= o Bolt min. distances: ok
. . - 150 Plate bearing hor.: ok 30% [a) Sec.. bearing hor.: ok B0% [a)
Flange notch:  Twa side natch I s Pl. bearing wert.: ok 28% [a] Sec., bearing vert.: ok 31% [a]
h= 50| mm PL., bl. shear hor.: ok 26% [a] Sec., bl. sh. hor.; ok 36% [a]
I Pl bl. sh. vert.+ ok 27% [a) Sec.. bl sh. vert+ ok 18% [a)
= mim Fl.. bl sh. wert.- ok 0% [a) Sec., bl sh vert- ok 0% [a)
hd b4 Fl., bend. strong ax.: ok 46% [a] Pl.. 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 & Stiffeners 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.

You can also choose to add stiffener 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).

You 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 | ‘wWeld, Notch & Stiffeners F| n PI ate De 5 | g n: Co I umn - Be am
Thig connection is ponsidered 5% & pin type c:o_nnec:tion, though limited bend_ing Fin plate welded to column, bolted to beam
moment can be resisted. Al actions are tranzmitted by the plate welded ta primary
member [column) and balted to secondary member [beam]. === “T l s = =rres
[ HPZ50X55-PE2P
Standard: Eurocode b & M14 cl.8.8, Pl thk 15mm, 5235, stiffener thk 10 mm at 170
|P——= — -
Connection axis: Column axis = | !
o 0 ;
i
Language: English = | oo i
i
Ille © '
Eccentricity calc. method: Elastic - 1
I ’
Calculation update: Manual update - | |
Caonnection type: Fin welded ta primary member web - H
Flate welding to primary: w'eb and top stiffene -
Update calcs Clean - Te Report CreateD<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 | *eld, Notch & Stiffeners F| n PI ate De s | gn : CO I umn - Be am
T TITET FIUMDET: = )
e 0 MPa O Fin plate welded to column, bolted to beam
thioatthk aweb= | 6| mm tweh= ?  HEA300-IPE240 sSEs
If the plate iz welded to top and battom flanges [stiffeners), those collect shear | & M16 cl.8.8, PIf frk 15mm, SZ35, sfifferer gk 12 m
forces and web collects axial force, “Weld eccentricity refers to center of weld —— — — — — |
withstanding shear. | )
throat thk a fl.= T 1 flange= 7 mm
o o
averaite |
F weld eco.= mm Waid eccentiicd fom geomafy o o . 0z
[F] k N web= 100 % Z of Nad frammited fom web § | 7 N
Siiffanrers on primansmambear |
Mo calculation is made on the stiffeners but stiffeners on the backside will help
punching shear resistance [hot calculated here) and verify local shear capacity on
the: prim. member. Supporting stiffeners will be uzed to decrese plate bending. | |
Options apply only if plate is welded to column web and, the second, if plate iz set ta 0
be bound to stiffeners. ] s e e
[ &dd single stiffener on the back side thk= 12] o
Add plate supparting stiffener(z) dist.= 190 rog S|
Supparting stiffeners bath sides
Mofefhr configuration Clean v  Fale CreateDxF
Motoh:  Top natch - - 140 mm
T Sumlp [Boks || Pl Bear. | Ses. Bear. | PLBISh || Sec. BLSh. | PL St | Sec Str | More | weld | Fot
- 35
Different depth for battom notch h= i
_ 15 Balt shear: ok 92% [a)
f mm Balt 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 & Stiffenersyou have to complete the geometric data of the
plate supporting stiffeners, specifying the thickness and the distances from the center of the fin
plate.

You can also choose to add stiffeners 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).

You 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, Match & Stiffeners F| n Pl ate De 5 | g n: Co I umn - Bea m
This connection is considered as & pin type connection, though limited bending Fin plate welded to colurn, bolted to beam
moment can be resisted. All actions are transmitted by the plate welded to primary
mermber [column] and bolted to secondary member [beam). E:S
Standard: E d @ A 1| I
anea Hosate I HP250XE5-IPE220
i £ M14 cl.8.8, Pl thk 1gmm, 5235, stiffgner thik 10 mm at 200
Connection axis: Columi axis @ | = .
| | o
Language: Englizh - | oo ;
| oo !
Eccentricity calc. method: Elastic - | : |
| |_ | |
Calculation update: t anual update - |_[ |
Connection type: Fin welded ta primary member web - ”
I
Flate welding ta primary: 'wieh and bath stiffeners -
Update calcs Clean - Tue Feport CreateDx<F

Fin plate welded on primary web and both stiffeners with no notch on secondary member.
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General Llo-ads Members | Plate & Bolts | Geometry WEH}IITI*JETES;Di:IffEHEIS Fin Plate Desi gn: Column - Beam
z - )
i 360 MPa Bue 0B Fin plate welded to column, bolted to beam
throat thk. & web= B mm 1 web= T omm — ] m—t]

If the: plate is welded to top and bottorn flanges [stiffeners), those collect shear ., HEA3DO-IPEZ4D
farces and weh collects asial force. ‘Weld eccentricity refers to center of weld _ _-H_ R clas Pl 12 st 220 mm
withstanding shear. = —| J::

throat thk a fl.= T 1 flange= 7 mm a a i
averaite | :

[F] weld ecc.= mm Weald eccenticdi fom geomedy | o a 1

O kNweb= 00 % Z of ed ransmited fiom web b ||| @ @ :

Sfiffarrers on primag-membear e — ]:l
Mo calculation is made on the stiffeners but stiffeners on the backside will help BRI

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 set to
be bound to stiffeners.
[ &dd single stiffener on the back side thk= mm
Add plate supparting stiffener(z) dist.= 2200 fog

Supporting stiffeners both sides

Noich configurafion: Update calcs Clean +  Fake CreateDxF

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

Motch:  Top and battom notch - = 140 mm
T e Sumlp [Boks || Pl Bear. | Sec. Bear. | PLBISh || Sec. BLSh. | PL Sk | Sec. St | More | wiid || Rot
- 30
] Different depth for bottom natch h= o
_ 12 Balt shear: ok 92% [a)
f i Balt mir. distances: ok
= e Flate bearing hor.: ok 40% [a) Sec., bearing hor.: ok 81% [a)
Flange natch: Pl. bearing wvert.: ok 36% [a] Sec., bearing vert.: ok 55% [a]
[ Co Bl Kl ohaar b - A% ial G [ o A B3 (a1

Fin plate welded on primary web and both stiffeners with notches on secondary member.
NOTE: See also par. Weld, Notch & Stiffeners to 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 all 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 is relative 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.
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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

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

Help manual

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 plata walded 1o 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 ] I—
Standard:  Eurocode b L = 1 4 M20 dl.5.8, Pl. thk 15mm, 5235 | |
!
Connection axis: Prirnary beam axis = i ||
i 1
o | !
Language: English - | ==/
! | ;
i i
E ccentricity calc. method: Elastic - ! ||
!
] ) ) h.
Calculation update: Automatic update - [ 1
Connection type: = T
General | Loads | Members | Plate & Bolts | Geometry | ‘weld, Match & Stiffeners F| n Pl ate De S | g n: Be am - Be am
Thiz connection iz conzsidered as a pin type connection, though limited bending Fin plate welded to main, bolted to secondany beam
moment can be resisted. All actions are transmitted by the plate welded to primary
member [calumn] and balted ta secandary member [beam). E:E
HEA3OO-IPEZ40
Standard: Eurocode - 4 M20 cl.8.8, Pl. thk 15mm, 5235 H
[ ]
__ | |
Connection axis: Frimary beam axiz - i | ‘
i
1
|
: | a
Language: English - ! T ﬁ,
i i
o ; | :
Eccentricity calc. method: Elastic - :
! |
Calculation update: Automatic update @ L | ‘
I ] 1l
Connection type: Coincident Top of Steel < T

10.3 Plate welding to primary

You 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.

You can choose to add a stiffener on the back side of the primary beam and specify the itchiness
of the plate.

You 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 P| ate De s | gn ; Be am - Bea m
P . ;
Weiding between fir plate and priman member: Fin plate welded to main, baolted to secondary beam
“Wwield twper  double fillet weld s fillet number: 2 =
fu= 360 MPa Bw= 0.8 I I
HEAZ30-IPEZZ0
throat thk a web= 8| mm 1 web= T mm & M16 cl.8.8, Pl. thk 15mm, 5235, FFFener thik 12|
If the plate iz welded to top and battom flanges [stiffeners), those collect shear ) F—— r
forces and web collects axial force, ‘Weld eccentricity refers to center of weld
withstanding shear. o] e} | | ]
thraat thk a fl.= mm 1 flange= 7 mm | :
=
overarite — — —I ] =
[F] weld eco.= mmm Waid eccentiicdi fom geomafy | | ;
F k M web= 1o g 2 of Msd fransmitfad from web o o
Stiffarrers on primagemember: e — | |
Mo calculation is made on the stiffeners but stiffeners on the backside will help
punching shear resistance [hot calculated here) and verify local shear capacity on | |
the prim. member. L e
Add single stiffener on the back side thk= 12| mm
Clean *  False CreateDxF
Sumlp |Bolt: | Pl Bear. | Sec. Bear | PLEBLSh | Sec BLSh | PL St | Sec St | More | weld | Ret
MNofeh configuraiion:
Motch:  Top notch @ I= 135) mm Bolt shear: ok 83% [a]
0 Bal min. distances: ok
Different depth for battom notch b= mm Plate bearing hor.: ok 38% [a] Sec., bearing hor.: ok 82% [a]
- — Fl. bearing wert.: ok 35% [a] Sec., bearing vert.: ok BE% [a)
Fl.. bl. shear har.: ok 32% [al Sec.. bl sh. hor.: ok B8% [a]

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

General | |oads | Members | Plate & Balts | Geometry | Wweld, Notch & Stiffeners F| n Plate De S|g n: Be am - Be am
This connection iz considered az a pin type connection, though limited bending Fin plate welded to main, bolted to secondary 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
HEA300-IPE240
Standard Eurocode - 4 120 cl.&.8, Pl. thk 15mm, 5235 ||
L 1 [
. . : ]
Connection axis Primary bearn ais - | | |
i
1
i | !
i
Language: English - o ! i =
i | :
E ccentricity calc. method: Elastic - o &) ; | |
!
Calculation update: Automnatic update = L | |
[ 1 Jl
Connection type: Coincident Top of Steel - ST

Plate welding to primary.

Update calcs Clean *  False Fiepart CreateDxF

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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You can choose to add a stiffener on the back side of the primary beam and specify the itchiness
of the plate.

You 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 | Geornetry | WwWeld, Naotch & Stifeners Fin Plate Desi g n: Beam - Beam
Thiz connection is congidered as a pin type connection, though limited bending Fin plata walded 1o main, bolted to secondary beam
moment can be resisted. All actions are tranzmitted by the plate welded ta primary
member [column] and bolted to secondary member [beam). E:E
HEAZOD-IFEZ40 ‘
Standard: Euracode - & M16 cl.8.8, Pl thk 15mm, 5235 H
[ '—‘
i
Connection axiz: Primary beam axiz - ! | ‘
< i .
' | !
Language: Enalish - a0 ! =
; | :
) " o i !
Eccentricity cale. method: Elastic = 4
. |
Calculation update: Automatic update - | ‘
[ ] U
Connection type: Coincident Top of Steel -

Flate welding to primary: 'w'eb and top flange <
Update cales Clean v  Fale Fieport Createl=F

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.

You can choose to add a stiffener on the back side of the primary beam and specify the itchiness
of the plate.

You 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: Bea m - Be am
This 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). E:E
HEAZOO-IPEZ40
Standard: Eurocode - 6 M16 cl.8.8, Pl thk 15mm, 5235 | |
[ '—1
i
Connection axiz: Primary beamn axiz - . | |
o | 1
! !
Language: English - OO i | L ﬁ.
! i
| | [
Eccentricity cale. method: Elastic - } | |
]:}
Calculation update: Automatic update - | |
[
I | E—
Connection type: Coincident Top of Steel -

Plate welding to primary: 'web and both flanges -
Update calcs Clean *  False Fieport CreateDxF

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 - Bea m
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. Al actions are transmitted by the plate welded to primary
member [column] and balted to zecondary member [heam) E:E
Standard: Eurocode < HEA200-IPE240 S ———
6 M20 cl.2.8, Pl thk 15mm, SE35, Stiﬁ’engr thk 12m
Connection axis: Primary beam axiz - ] | ”
o o i Il
Language: Englizh < a o i || L -
\ === T
5 |
1
Eccentricity cale. method: Elastic - c 0 . ||
|
I
Calculation update: Autornatic update - I |
Connection type: Coincident Top of Steel -

Flate welding ta primary: 'wieb and both flanges -
Update calcs Clean *  False Report CreateD=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 DS'1

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

You 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 & Stiffeners Double Simple plate Design: Beam - Beam
Thiz connection is considered as a pin type connection, though limited bending Double balted simple plate
moment can be resisted. All actions are transmitted by the plate boled both to primary
member [beam) and secondary member [beam). Connection haz bwo bolt groups: the
firzt one iz the one at the secondary member. the ather. number 2, iz at the main ECE
member
Standard: Eurocode - HEA340-HEAZ40 ”
& M16 8.8, Pl. th 15mm, 2 Fin Platel), , 5235, rif] thic @mm
Connection axiz: Primary beamn axiz - . || i
ol o o i I i
1 !
Language: English - fo) ] “: : : = :i
oo o] I i
E ccentricity cale. methad: Elastic - : ” i
Calculation update: Automatic update - ”
Connection type: =
F S S WL . =
General | Loads | Members | Plate & Bolts | Geometry || “weld, Notch & Stiffeners Double simple plate Design : Beam - Beam
This conhection is conzsidered as a pin type connection. thaugh limited bending Double bolted simple plate
moment can be resisted. All actions are tranzmitted by the plate bolted bath to primary
member [beam) and secondary member [beam). Connection has bwa balt groups: the
first ane iz the one at the secondary member, the ather, number 2, is at the main = ==t
memnber
Standard: Eurocode = HEA300-HEAZ40 =iz -—------l s
& M16 ol.8.8, Pl thk 15mp, 2 Fin P|at9ﬂ!, , 5235, rifthk Smm
—
Connection axiz: Primary beam axiz - K 4 H
ol o o I |
Language: English - o a oo “: ; ; = :;
P . o !
Eccentricity cale. method: Elastic 2 ” 1
I
Calculation update: Autornatic update - — AR | B
Connection type: Coincident Top of Steel -
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12 Splice (SP4)

12.1 About SP4

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

You 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 Sp I | ce De 5|g n
This connection can bear any kind of forces. Major axis shear is transmitted by the Beam - heam or column - column
wehb platez] if prezent. All other forces are pazzed by flange plates. This connection
has three bolt groups: the first and second one [they are identical and they are both E:E
called group 1] are on flage plates, the third one, called number 2. is at the web HEAZ40-HEAZ40, I\_ﬂember gap=15mm
connection. The axis connection i spmmetrically considered at the midpoint between Both external and internal plates on flanges, 5235, Pl thk 10mm, M20 cl.8.8
Double plates on web, 5235, Pl thk &mm, M20 L85
Standard: Eurocode -
1 1 1 1 1 1 1 1
- T T T T T T L F T T |
) . I ! T T T I I I T i I JI
Connection axis: | ; : j : j ; | : ;
i o o o Q |
Language: Englizh = 2 |
l o o o 0 ;
Eccentricity cale. method: Elastic - i |
L= ===
e — T T T T — = —
Calculation update: Automatic update -
Flate position -
General | |oads | Members | Plate & Bolts | Geometry Sp |ice De s | g n
Thiz connection can bear any kind of forces. Major axis shear is transmitted by the Beam - beam ar calumn - calumn
wehb plate(z] if present. All other forces are passed by flange plates. This connection
has three balt graups: the first and second one [they are identical and they are both E:E
called group 1] are on flage plates, the third one, called number 2, is at the web HEAZ40-HEAZ40, Member gap=15mm
connection. The axis connection is symmetrically considered at the midpoint between MO (1) external plate on flanges
Double plates onoweh, 5235, Pl thk &mm, M24 cl.5.5
Standard: Eurocode =

Connection axis: | |

Language: English -
| ) |
Eccentricity calc. method: Elastic - | |
1] [ 1]
Calculation update: Automatic update -
Flate position -
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General | Loads | Members | Plate & Bolts | Geometry

This connection can bear any kind of forces. Major axis shear iz transmitted by the
web plate(z] I present. &ll ather forces are pazsed by flange plates. This connection
has three balt groups: the first and zecond one [they are identical and they are both
called group 1] are on flage plates, the third one, called number 2, is at the web
connection. The axis connection iz symmetricaly considered at the midpoint between

Standard: Eurocode <

Connection axis:

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

Plate position Only flar E -

Help manual

Splice Design

Bearm - bearm ar column - column

HEAZ40-HEAZ40, Member gap=15mm EEE

Both external and internal plates on flanges, 5235, Pl thk 10mm, M20 d.5.5
MO (1 plake onweb
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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

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

- extended one row (no stiffener);

- extended one row with stiffener;

- extended two rows with stiffener;

- flush haunch;

- extended haunch (no stiffener);

- extended haunch with stiffener;

General | Loads | Members | Plate & Bolts | Geometry | 'weld, Match & Stiffeners End p I ate . Colu mn - Be am
This connection can bear any kind of farces and it's the state of the art when Bolted end plate
column-beam connection on main column axis must transmit consistent bending
Fenect SE=s
Standard: Eurocode @ @ H @
S —
Connection axis: Columi axis @
o
. @
Language: Englizh -
Eccentricity cale. method: Elastic -
o
Calculation update: Autornatic update - °
=
X U ) )
Category for shear: A - bearing type -
Bolt traction calc. method: Ajsc, Meutral Axis thiu Center of Gravity =
Update calcs Symbolz v False CreateD=<F
Top configuration: Flush haunch @
B g Sumlp | Bolts | PL Bear. | Sec. Bear | PLBISh | Sec BLSh | PL St | Sec. St | More | weld | Fot
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Gereral | Loads | Members | Plate & Bolts | Geometry | Weld, Motch & Stiffeners En d plate . Colu mn - Be am

Bolted end plate

Thiz connection can bear any kind of forces and it's the state of the art when
column-bearn connection on main column axis ust transmit consistent bending

k. =
i HEA300-IPE270 =S
M 16 cl.8.8, Pl thk 15mm

2l " [}

: ==
Standard: Eurocode ol o

Connection asis: Column-plate contact point
Language: English

——i—}
Eccentricity cale. method: Q| e
Ll )
Calculation update: Automatic update - o o

Category for shear: A - bearing type -

Bolt traction cale. method: Eurocode pure -

LabelTest

Update calcs Clean s Creat

SurUp | Bolts | toment | Pl Bear. | Sec. Bear. | P BLSh. | Sec. BLSh. | PL St | Sec. St || More

Bolt group 1:
Bolt shear:

Top configuration: Extended 1 row + stifferer <

Bottarn configuration:

E stended haunch + stiff. < ‘ ok 14 [b)

13.3 Loads

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 k. (set equal to 1 by default). However, SCS gives the user the ability to overwrite
this value if appropriate. In this case, the program will perform the calculations with the new value
of k. set by the user (for further details see par. 6.2.6.2.2 from #00 on bibl.).

:JE-.T

13.3.2Axial force modifies Mmaj

Puial force modifies Mmaj

If there are a moment and a tension 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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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.).
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13.3.3Inelastic deformations are accepted

Inelastic deformations are accepted

This is active when the Moment cal culation 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

You 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).

eneral

Loads | Memberz

Plate & Baltz

Geomety | Weld, Motch & Stiffeners

Frimary kMember:  HEATED *  Material: 5275 -
h= 152 mm S 275 MPa
b= 160 rom fu= 430 MPa
b= 9 mm [x] thk <: 40 mm

b= B mm [] Both sides
r= 15 mm Reinf. web pl. t _= |
by= = mm Continuous prim.
General | Loads | Members | Plate & Bolts | Geometry | ‘weld, Maotch & Stiffeners

Prirmary Member:  HEATRD *  Matenal: 5275 -
b= 152 mm iyy= 2/ MPa
b= 160 mm f,= 430 MPa
te= 3 mm (=) thk < 40 mm

b= E mm [] Both sides
f= 15  rmm Reinf. web pl. t _= mim
by= 80| mm [ Continuous prim.

13.5 Weld, 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 begr= 13 plate thk.

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

7 beam
N
]
B0 |
v Y ~
[ v
2
v
%
%
o V]
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In case of stiffeners and web plate both present on the column, the relevant stiffener is shortened
in width where there is the web plate.

7 g

2 ‘N

7 7

%«\\««\«\\««\\mg 4" ==
s

é {7

g %

13.5.2Diagonal stiffeners

You can choose among some different types of diagonal stiffener on the column:

100

= 2R\ =

é
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

13.5.3Intermediate 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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N c\c\>lumn /\\
7 N 3
i
13.5.4Backing plates

Help manual

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)

Fle Edit Tocls DrawngView Examples Help

NEHS AR DC % AR LAk 6 AR

HEB340 - HZB340 5275
8 M27 {(@30mm) cl.8.8, =nd Plate SHM?Mﬁ;E
40 =y
B~ T
]
oo

—©
Ak
=T

—

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.
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15 Welded end plate (WE1)

15.1 About WEI

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

WE (welded end

Fle kdit  lools Urawng View  Examples

DEHS #2890 % OAsAa 4 Maa e sk

General | Loads | Membes | Weld, Notch & Stitteners|

Help

Standard:

Language:

Caleulation update:

Connection axis:

This connection can bear any kind of forces.

AISC LRFD

English

Automatic updats

Column-Bearr contact poitt

Welded end plate: Column - Beam - WE

Weldec end plate

W14X82 ACOD - W1BX35 AQG2 E:E

Update calcs Symbols - Report Shart report -

Sumlp | Mament I Weding IStiff.

Col. web compr.: o< 28% (3)
Col. web shear; o< 33% (@)
Wea doubler min. thic: ok
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16 Bolted angles column-beam (QS5)

Fle Edit Toecls DrawngView Examples Help
LEHS ¢ R 0CwHOAGRA 22k 0V

|GenelE|I I Loads I Nembesl Pate &Bolts! Geometry |Weld. MNotch &Stffeneﬁl Boited angles: Column = Beam = st
Allbolted dcuble anglas (web cleats)
bolt columra = T bot rowa= 3] total solta= 3
HEA160 5273 - IPE200 5275 E:E
olate tik= 0007 m [5 [ —— 0 m e s AMIA{@N.017m) SLAAZ | N.A7RXN.07%0.007m S35
[¥] Plate ‘standard’ bolt spacing beam clear. from flanges= 00 m : ;
Phoiz= 0051 m [¥] Bolts are veric. sym. in sscond 2
Pyee= 0051 m Biet bmmto™ 0049 m [l:[ :|@OS Berom |
7 - —
Fhoriz.pl.= 0034 m 3 vert beambotton™ 0.045 m Past e
Bhoriz. besm™ 0034 m [E{ 3 @O [ ol i 1
depth plm 0i53 m [¥] Boka arc ved. aym.in plaic T T
Width o eee=  DO72 m Bt NOPH m D:{ :|(O;\\5
overwiita Syert plbottor 00255 m o
[[] botgrecc= 012 m BotGoupTenter distance frem Conn. Avs I i
L] pecc= D12 m  Sectionatbats = | P
1} sec. ect.= 0154 m  Sodion o ond o plafc

H block sheark =1

Sumlp |Bokts | Pl Bear. | Sec. Bear. | Pl. BiSh. | Sec. ELSh. | Pl. S | Sec. Sir. | Mas |

Bolt group 2 isthe bolt group near the primary member. Bolt group 1: -
okt columns?= 1 bolt ows 2= 3 total bolts 2= 5 Baott shear: o< 13%(8) T
Balt min. distances: ok
wmmarg!elegf 07 m Pyen. 27 5 m Pl. bearing hor.: o< 10% b) Bear bearing hor.: ok 23% b)
N - 002 m " - T Pl. bearing vert.: ok 0% (3) Beam bearirg vert.: ok 0% (3)
i ' el PL..b. sher hor: o< 4% b) Sec.. bl sh. hor: ok 287 ()
[  battar ece = D076 m  BobGmoupCantsr ditance fum Conn. e PL.bl. sh vert.: ok 0% (a) Sec., bl. sh. vert.: ok 0% @)
Pl . shear strang & - ak () Pl hend strng & ok (R |2
A., shear weak ax.: ok 0% (@) Fl.. bendng weak ok 0% @)
Pl. adal: o< 16% (@) Pl.. combinec stress: ok 16% @@}
Beam shear str.: ok 0% (3) Beam bendng str: ok 0% (a)
Beam ehaar wh.: ok 0% @) Beam banding wh.: ok 0% (3@)
Bear adal: ok 5% (@) Beam combined: ok 5% (@)
Plate buckling: ok 0% (@) Prm. local web shea-: ok 0% (@) 3
Bolt group 2:
Bolt shear: ok 0% (@)
Balt min. distances: ok -

16.1 About QS5

This connection is also known as cleats.

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

TS
b
=%
g
B

fio]| | |loa
H|H (S O e e )
dh© H|H

4fe]

. ]
[ Click and drag to pan. Use mouse wheel to zoom. §1 11 LL 1T
| ;_l—' e ;
| .
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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).

356 (oolted angle =

Fle Edit Tools
LEHS

Drawng View Examples Help
5B 0C W HASRR 228 0%

General | Loads | Membes | Pate & Bolis | Geometry | Weld, Notch & Stffeners|

Bolted angles: Beam - Beam - QS6

This connection is considered zs a pin type connection, thougn limited bending All bolted coublz angles
rnomert can oe ressted. Al actions ane transmitted by the angles bolled boch to
primary member and secondary membzr. Connection has two bolt groups: the first

one is at the secondary member, number 2 is at the main member.

— ] m—t ]

Sordort - i
fu —
Language: Endglish Bt T A
Calculation update: Automztic update Pt
Eccentrizity czlc. method: Blastic
Conncction axia: Frimary beam axia
Connection type: Coincident Top of Stesl
Category for shear: bearng type
Moment celc. method: Eurocode/BE ok 2 Aticod =

Sumlp |Bota | Pl Bear. | See. Boar. | PI. BISh. | Sce. ELSh. | PL Sir. | Sce. Str. | More |

Bolt group 1: %
Bolt shear: i 1
Bolt min. distances: =i
Pl. bearing hor.: -7- Bear bearing hor.: -7-
Pl kearng vert - S Ream hearirg vert i
Pl b. shezr hor.: S Sec., bl. sh. hor: =2
PlL.bl. ah vert.: 2? Sce., bl. sh. veort.: ?
Pl., shear strong ax.: S Fl., bend. strong ax.: -7- |E
A., shear weak ax.: -7- Fl., bendng weak a«: -7
! Chece f members clash Pl. amial. = PL., coribirmeg shiess. =7
Beam shear str.: -7- Beam bendng str.: -7-
Beam shear wi.: Fhi= Beam bending wi.: =i
Beam axial: = Beam combined: SR
Plate buckling: -7- Prm. local web shea-; =2 §
Bolt group 2:
Dokt shear: =
Bolt min. distances: = -
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18 Flexible end plate column-beam (XL1)

Fle Edit Tools DrawngView Examples Help

DNEHS [ 2R DC W HAGRE 2 |a00| 8

[ General [ Loads [ Membes | Pate & Bots | Geometyy| Weld. Notch & Siffenes | Flexible End Plate Design: Column - Beam - XL1
Welding betw=en fin pizie and primary member: Flexible end plate welded to to secondary beam, bolted to primary
Fyweai™ N/mm? B, 08 ; o -

Wieb weld:  double fillet x tliet number: 7 ECE
ek~ mm RS 0 mm

Weld plate to beam flanges

Farge weld: |single fillet

| Do rot corsider compression for welds
overvrite

B &= AN mm o Wl digancefmm Cann Avis { ] { ,—<[
| < - B

Stifeners on primary member:
Ho caleulation ia made on the aiffenca.
"Single stiffener on the back side’ option is only available when connection is on

ealime weh
Single stiffener onthe back sice
Update calcs Symbols 7 Shart report + | CreateDXAF
Notch configuration:
Notch:  No notch = Sumlp |Bokts | Pl Bear. | Prim. Eear. | PI. BiSh. | Pl. Str [ Sec. Sir. | More | Welding|
Different depth for bottom notch Balt shear: 7=
Eolt min. distances: S
Pl. bearing hor.: -7- Beam bearing hor.: -7-
Hange noten: Mo flange notch il Pl. bearing vert : 2 Beam bearirg vert.: -7-
Pl.bl. sh vert.: S
Pl., shear strong &x.: -7-
A, ehear waak ax.: -7-
Bean shea sb.. i Beam berdng sl.. S
Beam shear wi.: -7- Beam bending wih.: -7
Dearr axial: i Deam combined: ==
Prm. local web shea~ =i
Web weld comained: = Web weld o ==
Ralt tensinn- -7- Folt romhined- =
NMomenl 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

You 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)

[FER B3t Took: DawingVew) Eamples. | Help
NEHS 2R 00 W HAGAA 2 a3 0 %8

General

complete all datz to display real drawing

g

Help manual

a
o

e
H B
H B

4

Main beam - plate contaci point

Coincident Top of Steel

-
|

H

g
g
i

19.1 About XL2

This module is similar to XL 1 but it deals with a beam-beam connection.
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19.2 Secondary plate bolted to

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

L —
&
3
B

i
i
:

o

Flexible end plate bolted to a plate welded to the primary member flanges.

i
s e el
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20 Brace bolted to a plate welded to support
(BR9)

\'E. : brace co

Fle Fdit  Toals Drawng View  Framples  Help
UEHS $2Ba0C W HAIR] 240 MR

_éEEﬂ_l Loads I Membes l Pate 4 Bolis I Geometry I Weld, Notch & Stﬂ'eneﬁi Brace bolted to a plate Welded to Support = BRQ

This connection is considered zs a pin type connection, thougn limited bending Plate boled to brace
momert can Je ressted.

sCs
Stendard:  [EI— -

Language: English -

Calculation update: Automztic update -
Eccentricity czlc. method: Elastic =
Connection axis: Column ads T
Connection type: Flate welded to primary memberflange =

Flate shape: Rectangular -

Category forshear:  bearingtype T Symbols Rep Shart report

Sumlp |Bokts | Pl Bear. | Sec., Bear. | PL BLSh. | Sec. ELSh. | PL.Sir. | Sec. Str. | More | Welding|

Mate welding to primary: Only are side =

Bolt group 1:
Bolt shear: S
_ug angles: MNo = Bolt min. distances: —7-

Pl hearing hor - S Reamr hearing hor - =
Pl. bearing vert -7- Beam bearirg vert.: -7

Pl b. sheer hor.: ? Sce., bl. ch. hor: 2
PL.bl. sh vert.: == Sec., bl. sh. vert.: =
Pl., shear strong &x.: -7- Pl., bend. strong &x: -7
Pl shiear wedk ax.. S Pl beniding weahk ax. S
Pl adal: = Fl.. combinec stress: S
Beam shear str.: i Beam bendng str.: =y
Beam shear wi.: -7- Beam bending wih.: -7
Beamr aaal: S Beam combined: =
Plate buckling: -7- Prm. local web shea-: -7

Weh weld comnined- i

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

You 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: -

You 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 a line as in
figure below.

s
I
I
I
I
I
I
I
[—

— e o e

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),
KISS method

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

Plate welding to primary: T
Force distribution method: IUniform Force Method (share moment) -

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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KIS5 Method
Only force components
UFM, moment to vertical weld

UFM, moment to horizontal weld

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

- UFM (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.

_tfi

He

IVb
Hb

- 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 force to 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 i3] 7oes| 1738|3158

b

c

e

If one of the twe connection is not a weld, 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 be a L, a channel, an I, an RHS, a
tube or a plate.

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

If the I beam is

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

0 S LT

Brace: IPE240 < I *  [] Rotate 50°
Connection profile:  L4X3-1/2%3/8 - Material: AlE -
dy= 1016 mm || F‘I= 24282 Nimm?
b= 889 mm |CQuadruple Fo= 3895 Nimm?
(7] thi <: 2032 mm
= 953 mm [] 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 I brace,
therefore the user must take care of that.
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HEAZZ0 5275 - PI.150xE A35
2 3/4 {20.54mm) cl.A325, Pl. thk 15mm,

Brace: 1202010 = Re. -~
Connection profile:  P1.150x8 - Material: A6 -
dy= 150 mm |p|. F‘f: 2482 Nimm?
Single = F.= 3899 N/mmE
=] thk < 2032 mm
= 8 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 ISJB,ISLB, ISMBE  [7] Custom | 2
HEA, HEB UB ] Austr. \AB, \wC [7] Custom | 3
W [ Austr. UB,UC 11, NP [C] Custom | 4
[¥] W metr. HM, Hiw/, HN [C]HE. HEC,HSL HL [ Custom|5
HP HEAA(HLS), HEM []M.S [ wF

7] HP metr. [ IPEa (ILS). IPEo, IPEv [7] Custom | 1

Shape L

[¥] L (ISC)

L equal metr.
[#] L unequal metr.
[#] Custom L 1

] Customn L 2
[] Customn L 3

Shape U

U (UPN) [F] 1SIC, ISLC. ISMK
UAP, UPE Custorn U 1
[#] C. MC [} Custom U 2
[[]JIS, GB-C, YB-C[| Custorn U 3

[F] PFC

UAP, UPE

Shape Re

HSS (RHS, SHS
RHS, SHS metric
Custom RHS/SH
[#] Customn RHS/SH
[#] Custom RHSISH

Shape Pl

[] Imperial bars/F.
PL

Custom PI. 1

[] Customn PI. 2
[ Custom Pl 3

Shape Ro

HSS (Round), PI
Pipe metric
Custom Pipe 1
[] Customn Fipe 2
[] Custom Pipe 3

Save and Dron't save
Close

and Close
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21 Column base plate and anchors (CB8)

File Edit Tools DrawingView Examples Help
DEEHS %290 %wOAe s * a0 o e B

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

Column base plate and anchors - CB8

Base plate welded to primary, anchor bolted to concrete
Bolt size:  M27 - Class: 638 <
HEA400 5275 - Concrete fck=21N/mmz2 sSEs
d= 27 mm fyb= 480 N/mm? 6 M27 (@30mm) cl. 6.8 L=700mm, Base Plate 630x520x30mm 5275
; | anchor™ 700 mm fup= 600 N/mm? Argeiz o b
overwrite o= 05 1 ”
do= 30 mm w . @ C) @da!.. o s |
al
] K chear 0 % A= 573 mm? R Il
O e 10 % o & 8 &
[ ]
Conn.type:  threads in shear plane @ Ithk—.-:.-.
Shear planes= 1 Shear cross section per bolt = 459  mm?
Plate material: 5275 -
— Ll L L]
e 265 N/mm? a4
A ©n.....
thk = 40 mm
Conc. base:  Conservative: same as base ple ~ W= mm
Update calcs Symbols - Report Short report + | CreateDXF
(Aconc/Aplate)= 1 he= mm
it : z
"""D‘“‘ = B 0667 si= - SumUp | Bolts | Moment | PI. Bear. | PL Str. | More | Welding | Stif. |
f .= z =
o B1 N/mm thk o 50 mm Bolt shear: ok 65% (a)
] Eom= 2.058E+04 N/mm? Ci= 02 Bolt min. distances: ok
Pl. bearing hor.: ok 18% (@)
G 85 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 34% (@)
Pl., shear strong &x.: ok 6% (@)
Fl., shear weak 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

You 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

You 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:

- always;

- 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 (\ (Aconc/Abase plate)= 1);

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

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

[aconcddplatel= 108

overaite
[] Bj= 0667

fop= 30| MPa

] Eom= 3.284E+04 MPa
Ooe™ 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.

Example of central stiffeners on the strong side.

Example of external stiffeners on the weak side.

600
600
500

a0
0z
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2
\

Example with both stiffeners on the strong and weak axes.

©]©|© ©
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22 General check (MEQO)

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.

kember Boltz Whelds

22.3 Members

You 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;

| General ” Loads | Members ‘ Plate & Bolts H Weldsl

Mol [i i lysis]

Material: 5235

fy= M/t
fu= Ml
unt. mm thk < 40 mm

Poz. ¥ Posn | Size Length Lngle
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22.4 Bolts

Here you can choose the bolt geometry and the material, and for each bolt the coordinates of the
centre into the data tab.

| General | Loads | Members| Flate & Bolts |Welds|

Balts are considered as working in compression boo.

Balt zize: - Clazs: -
d= ? mm fyp = 7 Mim?
fup 7 Mimr
a,= 7
b= Tt
A= 7 mnt
n*pl: Conn. type:  threads in shear plane -
Shear planes= 1 Shear cross section per bolt= 7 mmé
Urit:  mm

Poz. % Poz ¥

Balt setup

With the button 'Bolt setup' the coordinates of a regular 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.

SetUp form

| strong=

baolt columng =

balt rows =

P hariz.= mm
P vt = D]

Update and Dion't update
Cloze and Cloge
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22.5 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 ]

Waldirg befweaan fin plafe and primag-mambear

fU,WF.'|E|= I:I M mrré overatite Pru=
= 45 °

Unit: ~ mm F Tthroat

Size D' S
FPoz. ¥ PozY fthroat] Length Angle
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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:

Bolt Visible d [in] Agr indg Ares [ing
4 Ma v 0315 lI}.D?? EI}.DEEE

1) the Agr field is to 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) Ares field is to input the net SHEAR area of the bolt. This value must always 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.

o

- Save DataBase

Bot (bl %
M12 l
M14 i
M16 i
M18 =N
M20 i
M22 B
M24 i
M27 1
M30 i
M33 B
M35 i
M33 =N
M42 =
M45 B
M43 i
1/2 i
5/8 i
34 i
7/8 i
1 i
11/8 i
11/4 i
138 I
12 |

It must be noted that the 'visibility' filter only applies if the following checkbox is ticked in
'General options":
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il w7

| Reagt |

el diameler 2.1

J| platesnze Net area insead of Gross

[EC, CIN, NTC, 15, SNiF)

[ ar Compr. strendh it memberes snd
[] platee ues Met arsa inesad of Grose
{EC. CIM, NTC, I5)
ad wdth /diam. 1R

lut waht /diam. 16 [7] 42 Eyolue by Sendard over £

Use RCST specs lu evaluale liclian
(AISC LRFDY

ormulze repot Small -

Deformatior at bolt hole &t service
load lsa cansldation (AlLS

ault slandad:  AISCLAMC Shiow OMLY visible records of
Materal tabe , BoltSize table and

A Lanyuaye.  English BullClas:s Lasle

Aiscversion:  13h ed. <

Save ard Dont save

23.3 Automatic import

Help manual

COMMETT-.

Wed note abot

thireet ar ke in sketes Sl

A Dont show message after .
files are zaved

Hide tested range values in
COTnectons

|#] Shew file name in scetch

Report into Mizrosot WCRI
(ecuations too In M35 style);
Office 2007 or later

Colors
Your Comnm
!

M

Secon

Please notice that if you load a file 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

You can generate reports according to the following options:

Standard report
Full (selected cases)
Full (zll 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 'e') 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 'e")

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

Save RTF  Save 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

Examnplel
Example 2
Example 3
Exarmple 4
Exarmnple 5
Exarmnple &

‘ Open Validation files ’

26.2 Section property validation
Calculated values are compared to values by Sap2000 (CSI Berkeley).

SCS geometry input: Sap geometry input:
Secondary Member:  IFE450 o Depth= 4000 mm o
h=" 4500 mm Angle (<45)= 13| =
b= 1900 mm [] Fl.-web same as sec.
te= 146 mm [2] t ¢ haunch™ 2000 mm
b 54 mm = 100 mm e, —
r= 0.0 mm

Comparison of results:
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|

IPE450 + Haunch: depth 400 mm, web thic

10. flange 190 x 20

171035
78528
1563280598
281826592 5
r strong= 3023
rweak= 406

Wel 5 strong= 344550 6
Wel 5 weak= 2966539
Wl Z strong= 4337524 4
Wpl £ weak= 462825 5

Close

Difference on results is <0,1%.

A gross=

A gross shear=

| strong=

| weak=

mm=

mm=

Crozg-gection [axial] area

taoment of Inertia about 3 awiz |

Help manual

1710352

1.563E+09

taoment of Inertia about 2 awiz 28182632

Fadiuz of Gyration about 3 azis
Fadiuz of Gyration about 2 azis
Section modulus about 3 asiz

Section modulus about 2 axis

Plaztic modulus about 3 axis

Plaztic modulus about 2 axiz
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27 Technical issues

Different technical matters are here discussed

27.1 Moment connections: formula to 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):

b 1 1] 2 B -hy 2Zrh
2: = _‘;i[&ﬁ;_l- EFr_g;] +E[|&|‘_§'E‘] = ‘f;s‘ z + g 2
The formula is supposed to be conservative and it's calculated comparing similar situations in
DG4 (see page28) and DG16 (as above). If the engineer/user is not comfortable with the above
formula, it's suggested to insert a transverse stiffener to go back into the case of DG16.

27.2 Instantaneous center of rotation method with no vertical

shear

If no vertical shear is input 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 SNiP. notes

SNiP are an old standard though still used in some ex USSR countries.

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 notes try to explain the approach of out technical team.

27.3.1 Block shear and long joints

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.

In other cases like a reduction factor for bolt group shear resistance in long joints, the Eurocode
has been followed where there are no instructions in standard #70.

27.3.2 Compression and buckling

No compression/buckling checks are performed for components when SNiP is the standard.
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27.3.3Bolt bearing and minimum distances

Exact minimum distances required by SNiP are in table 39 of #70. SCS simplified approach is to
consider 1.3 times dO (bolt hole) as in case 2d0 (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 bolts is
1.5d0 from edge (or 2d0 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 4d0.

Example:

Say that a group of M20 (d0=22) bolts is at 2d0=44 from edge and has 3d0=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 d0 (bolt to bolt distance
would give a higher value, so it's not governing).

27.3.4Gamma coefficients

ym is the material coefficient (table 2 of #70). 1.1 is the default value given by SCS.

yc is the operation condition coefficient (table 6 of #70). This is 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) for bolts. The coefficient
ranges from 0.9 to 1. 0.9 is the default value given by SCS.

vb is the operation condition coefficient in formula (131) of #70 depending on the number of bolts.
vh is the reliability coefficient (table 36 of #70) used for slip resistant connections. 1.3 is the
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, that is at border of
fusion (subscript z) and at joint (subscript y). Each check has a different B (table 34 of #70), a
different yw (actually usually 1) and different Rw (see table 3 and 4 of #70 to calculate them).
SCS suggest an Rw value (considering yw =1) that, combined with a p=0.7 should provide a quite
conservative check. If this is not accurate enough or it doesn't verify the joint, the user should
check welds applying values as per SNiP tables just mentioned.

27.4 Double sided connections

27.4.1Moment 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.
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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 suggests it is actually present
only if a double sided connection is in place, see par. 2.2).

For more information see #42 and #24

27.5 Base plate calculations according to AISC 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 bolts is in tension.

SCS finds a solution also in the case more rows of bolts are in tension, starting from equations
3.4.2 in #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.

27.6 Other FAQ, frequently asked questions

Under development
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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.

SCS targets 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 APIs is mySCS. Add as a reference SCS.exe in the installation folder
Note:

It might be necessary to set ‘x86 as target architecture in Visual Studio to make SCS API work.
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30 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.

To read EULA, click link in the main form after having clicked 'i' first
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