RAM™ Connection Standalone CONNECT Edition
Release 13.3 Update 3

Edition 2020

=1 Bentley

Manual

DAA037750-1/0001






TRADEMARK NOTICE

Bentley and the "B" Bentley logo are registered or non-registered trademarks of Bentley Systems,
Incorporated. All other marks are the property of their respective owners.

RAM Elements, RAM Connection, RAM Connection Standalone, RAM Interaction Diagrams, RAM
Beam Design, RAM Concrete Column, RAM Concrete Wall, RAM Footing Design, RAM Masonry
Wall, RAM Retaining Wall, RAM Tilt-Up, RAM Truss Design and RAM Wood Design are
registered or non-registered trademarks of Bentley Systems, Incorporated.

All other marks are the property of their respective owners.
COPYRIGHT NOTICE
Copyright (c) 2020 Bentley Systems, Incorporated. All rights reserved.

Including software, file formats, and audiovisual displays; may only be used pursuant to applicable
software license agreement; contains confidential and proprietary information of Bentley Systems,
Incorporated and/or third parties which is protected by copyright and trade secret law and may not be
provided or otherwise made available without proper authorization.

ACKNOWLEDGEMENTS

Copyright (c) 2002-2015 Telerik. All rights reserved.

Prism (c) 2008 — 2012 Microsoft Corporation

Includes Adobe® PDF Library technology. Portions Copyright © Adobe Systems, Inc.
Portions Copyright © Microsoft Corporation

Contains Adobe® Flash® Player software by Adobe Systems Incorporated, Copyright © 1996 —
2007 Adobe Systems Incorporated. All Rights Reserved. Adobe and Flash are either trademarks or
registered trademarks of Adobe Systems Incorporated in the United States and/or other countries.

RESTRICTED RIGHTS LEGENDS

If this software is acquired for or on behalf of the United States of America, its agencies and/or
instrumentalities ("U.S. Government™), it is provided with restricted rights. This software and
accompanying documentation are "commercial computer software” and "commercial computer
software documentation,” respectively, pursuant to 48 C.F.R. 12.212 and 227.7202, and "restricted
computer software" pursuant to 48 C.F.R. 52.227-19(a), as applicable. Use, modification,
reproduction, release, performance, display or disclosure of this software and accompanying
documentation by the U.S. Government are subject to restrictions as set forth in this Agreement and
pursuant to 48 C.F.R. 12212, 52.227-19, 227.7202, and 1852.227-86, as applicable.
Contractor/Manufacturer is Bentley Systems, Incorporated, 685 Stockton Drive, Exton, PA 19341-
0678.

Unpublished - rights reserved under the Copyright Laws of the United States and International
treaties.

DISCLAIMER



Both United States copyright law and international treaty provisions protect this software and related
documentation. Any unauthorized copy or reproduction is strictly prohibited and subject to civil and
criminal penalties. Please refer to the License Agreement for authorization to make a backup copy of
the software. You may not sell or give this software or any documentation to anyone without a
previous written authorization.

Except as expressly warranted in the License Agreement, Bentley Systems, Incorporated disclaims all
warranties, expressed or implied, including but not limited to implied warranties of merchantability
and fitness for a particular purpose, with respect to the software, the accompanying written materials,
and any accompanying hardware. All results should be verified to the user’s satisfaction. The
contents of these written materials may include technical inaccuracies or typographical errors and
may be revised without prior notice.



TABLE OF CONTENTS

LEGAL NOTICES ... oot e e e et e et et e e e e et e et e eaeeanaaranns 3
INTRODUGCTION ..ttt e e e et r e et r e e e r e e e e e e e e e e aa e e eaaneeennnaees 7
How to learn RAM ConnNection StANAalONE? .......ooiiiiiiiiiiieece et e r e e e e e s senbae e e ae s 7
(LUA) Approach - RAM Connection Standalone and Windows’ Least-Privileged User Account .......... 7
CHAPTER 1: GENERAL OVERVIEW ... 9
Design in RAM ConNection StanNdalOne ........cc.uuiiiiiie e e e s e e e e s e s e e e e e e e s e snnraaeeeeees 9
Available units in RAM Connection StandalOone.........c..ueeiiiiiiiiiiiiii et e e e 9
IVIBEN WINTOW L.ttt e bRt bRt b bRt b e bt e bt b s e b b et et st et et st e e 11
FIIE DULTON IMEINU ...ttt s bbb ket b e bbb s bbb e b e et et e et e 12
1000 o TSP PP OPRPRON 13
Description of the RAM Connection Standalong COMMANGS............ccviiiiiieeiieierese e 14

B 01T S T TSP T VPP PSR PUPTP 14
JOINES GrOUD COMMBINUS.......cueitiieteite ettt ettt sttt b ettt b et b bbbt b e e bt e b s e e bt e b e e bt e bt b e bt e b et e bt e b et e bt ebe ettt n e 15

Load conditions groUP COMMEANTS. .......veiitirieieiireeeett sttt sttt sb bbbt b bbb bbb bbbt bbb b b e enes 15

VIBW GIOUPD COMMAINTS ....eiveiteiete ittt sttt et b ettt b et b e e bt bbbt b e e bt bbb e b b e bt e bt e bt e b e e e bbb e b et n e 20
Databases group COMMEANTS ..........eeirirreiitirteieie sttt ettt ettt sttt sb bbb eb s b e e bt eb e e bt s b e s bt et e bbb e e st st e e enes 21
ASSIGNMENT GFOUP COMIMENGS ...ttt ettt sttt sttt ettt bt b e bt eb e s b e s e ebesb e s e ebenb e st ek e sb e s e ebesb e st ebenbeseebenbe e ebennerea 21
TOOIS GrOUD COMIMEINGS ......cveitiieteite ettt ettt bttt b ettt b e bbb bbb bbb e b s b b e bt e b b et b e b e bt b ettt n e 22
CoNNECtioNS GrOUP COMMANUS .....civeeiieeieeieetestre st e ste e te e e e e s e e s teesteeste e teenseaneeassesssesseesteesseeseenseesseesneesreeneeenseenes 23
REPOITS groUDP COMMEANGS .....ecuveitieitieteeieete st e see e e steesteesaeaseesaeesbe e teesteeseeaseessaesseesaeeseeeneeenseanseaseesseessaestenneensensnnes 24
Model graphiC group COMMEANTS..........cviiieiieiiee st re et e e e e s e e s re e s te et e eneeessesseesteetaesteeseenneesrees 25

g o]t S o U] oo ] 4= Vo OSSR 26

L CT e 01U oI o] 411 T LSS 26

HEIP GIrOUP COMMANTS. ...ttt ettt b et b bbbt bbbt bbbt bbbttt n s 26

JOINt Creation AN EGITION........ccvieieie ettt sttt e s e s et et saesbesbeeneere e st e neeneeneas 26
LAY 0 QA =T PSSRSO 29

FAN = 11 o] [T @] T T Tox o] SRS 30

o] L BET=] Tox 1 o] = LT USRS 37

JOINT AALA AISPIAY BIEA.......cueiteieie ittt b et b bbb bbbt et bt et b e bt et 39
Reports of RAM Connection StANTalONE............ooviiiiiiiice sttt e e ste e ae b e neesreenreens 40
(Ofo ol aT=To (Lo o I T o] OSSR 40
CHAPTER 2: CONNECTIONS ... e e e e e e aaas 45
WHaAt IS @ CONMEBCTIONT? ..ttt ettt e e e e e ettt e e e e e e ee et et e eeeeeeestabateeeeeesestasaaseeeeeessstaansaaaaeeeens 45
How to find technical information about a specific CONNECLION? .........uvviiiiiiiiiiiieiii e, 45
[ (o X T (o IO T Y AN 1Y B @ Y =T o o o 1 46
Using RAM Connection STANGAIONE .........c..oiiiiiiiii bbb 46
Inclination angles of members (SKEW and SIOPE) ......cc.eiiiiiiiiiii e 60

[ SRS Te ot Lo (IS o] o] i SRS SURSSPR 68
Allowable member types PEr CONMNECTIONS .........ciiiiieie ettt e e s e st et e e be e e s e e sreesreesreeneeenes 73
D=y o | IO ] (=T T TP UPPPRPRPPRP 88
DeSigN CIITErTa FOr RCSA ... ittt bt bbbt a e b e e b e bt s bt bt e bt e Re e e e b e besbeebe et e eneennenbe b e 88
Suggested steps for bracing CONNECTION TESION .....c.viviiiiiiirieiier e b e e sbe b 89
The CONNECTION DAtADASE......coi ittt e ettt e e e e e s e bbb et e e e e e e aanbebeeeeaaeeeannns 89
Database OFQANIZALION .........cuiiueriitiititietiite ettt bttt b b stk b st b b st e bt b s ekt b e s et e s b et et st e b en e st e e 90
Creation O @ NEW CONMNECTION ........iiiieiei ettt te st e e e s e e bestesteeseene e s e e s e teseentesreeneeneeneeneenenneen 101
Databases for sections, materials, bolts, welds and anChors ..o 110
Assignment group and itS COMIMEANTS ...cooiuiiiiiiiiee ittt e et e e e e e e s e aan b e e e e e e e e e e annbeaeaeaaeas 113
Customizing the connection asSigNMENT DUITONS ...........ooiiiiiiiiiiiie et e 113
(@0 ] oY o T=Tox 1T o] o I o = o SRR 117

00 TL Lo A IR TSRS 118



LC 1o L TolR T - PSSO 119

AN E Y7 T T U o o0 o S 122

L Lo I LT SR PS 124
(O0Y T aT=Tod Ko ET = =T o o o £SO 125
RETEIENCES ...ttt oottt e e e e o e a b et e e e e e e e o e s b a b et e e e e e e e eanab b b e e e e e e e ae s nnbnbneeeeeeeeannn 127
CHAPTER 3: CONNECTIONS EXAMPLE FOR RC-STANDALONE.......cccoooiiiiiiiniiennnn. 131
1) Run RAM Connection Standalone and define general design OptionsS ........cccccvviiieeiniiie e 131
2) ASSIGN DASIC CONNECTIONS ...uiiiiiiiiiii ettt e et et e e s b e e e e e sabe e e e e aabae e e e anbbeeeeanbneeeeans 135
3) ASSIgNING GUSSELS CONMECTIONS ....tiiiiiiiiiiie ittt ettt e ettt sttt e sttt e skt e e s abbe e e e s sbn e e e s nneeeesannneeas 144
4) Assigning base plate connections (column - base plate) ... 147
5) Create @ CONNECHION tEMPIALE .. ..uviiiiiie e e e e e s e e e e s s st e e e e e e e s e snnreaneeeaeas 154
6) Edit the templates t0 DE USEA ....ovveiiiiei e e e e s aereee s 156
7) Create a coNNECtiON dAtADASE .....uciiiiiiii e e e e s e e e e e e s e s aareeae s 158
8) COoNfIGUIE the TOOIDAI .. .eiiieii e e e e s s e e e e e e e s et a e e e e e e s e snnrenneeeaeas 162

9) ASSIgN SMAIt CONNECTIONS oiiiiiiiiiiiiie e e s e e e e e s e s e e e e e e e e s st et e e e e e eesesanntaraeeeeeesesnssrennneeaeas 165



Introduction

Welcome to RAM Connection Standalone, a flexible and powerful program for analysis and design
of steel connection for W, HSS and similar sections.

This software offers the best flexibility for the design of different shear, moment, braces, splices and
base plates connection types. It is based on the AISC, ASD and LRFD codes, British Standard,
Chinese code, the Eurocode, Indian Standard, Australian Standard, New Zealand Standard and the
Canadian Standard. Also the software offers the flexibility to design different tubular connections
(HSS truss type) based on the AISC design code.

The standalone version works independently of any other software.
Users can create their own connections and fit them to the requirements of their company.

How to learn RAM Connection Standalone?

This manual presents a brief description of RAM Connection Standalone in order to understand and
use the software correctly. The last chapter of this manual includes an illustrative example.

It is recommended to read at least the first two chapters of this manual before using the software.

(LUA) Approach - RAM Connection Standalone and Windows’ Least-Privileged
User Account

Modern networking technology, such as connectivity to Internet, has increased the risk of been
attacked by malicious software and other external intruders. Although old risks are kept under
control, new risks are always discovered or even created.

A significant factor that increases the risks from malicious software is the inclination to give users
administrative rights in their client computers. When a user or administrator logs on with
administrative rights, any programs that they run also have administrative rights. When these
programs activate harmful applications, that can be self-installed, they manipulate services such as
antivirus programs and even hide from the operating system.

A security strategy to counter these threats is the least-privileged user account (LUA) approach. The
LUA approach ensures that users follow the principle of least privilege and always log on with
limited user accounts. This strategy offers among other benefits reduced risks from malicious
software and accidental or incorrect configuration. [http://technet.microsoft.com/es—es/librarv/bb456992.aspx]

In previous versions, RAM Connection Standalone was installed providing all privileges to the
installation folders in order to achieve compatibility with the recent versions of operating systems.

With the aim to fulfill the requirements of the newest operating systems such as Windows Vista,
Windows 7 and Windows 10, RAM Connection Standalone has undergone some changes for this
new version, regarding the management of the structure for program folders and user folders, so it
behaves properly under the least-privileged user account approach, avoiding errors due to security
restrictions and allowing a better organization of the data folders.

User files



Introduction

Following the LUA described bases, the files that the user may be generate, modify or delete
(sections, materials and connections databases, load combinations generators, templates and LEO
files, etc.) are stored in the read/write folder “Program Data”.

The read/write folders that will contain user’s modified files are:

Path Folder

ComboGenerators

C:\Program Data | ConnectionToolbars

Database

Leos

Templates




Chapter 1: General Overview

Chapter 1: General Overview

The purpose of this chapter is to illustrate the basic commands that are required to use RAM

Connection Standalone = (RCSA) (which works independently of any software). Many of these
commands are applied in the example in the last chapter.

RAM Connection Standalone has adopted a constant philosophy in the way of execute the commands
(actions) that are applied to the model members. Specifically, the user has to select the elements
needed (i.e. joints, connections) and once selected, apply the command that will affect to the selected
elements. This rule of 'Selecting and Applying' is an important feature of the software and works for
all provided tools or the generated data together with the dropdown and printing options.

Design in RAM Connection Standalone
The connections can be designed in three different ways in RAM Connection Standalone (RCSA).

The first method can be called trial and error, in which the user defines a database with all the
different connections (notice that several connections are already provided by the software) and
assign them, to the joint, one by one. The software will indicate if the connection assigned is
adequate or not. If the connection is not adequate, the user can assign manually another connection or
adjust the initial one in such a way that fulfills all the requirements.

The second method consists in making the program search in a list of the connections database until it
founds a connection that works well in the joint (according to geometry and loads).

The third method is similar to the second but instead of searching in a pre-defined list the software
assigns a smart connection that adapts to the joint. In these connections, the design is automatically
where the parameters of the connections (e.g. bolt number, weld size, plate size, etc.) are adjusted
until the connection fulfills the requirements.

Available units in RAM Connection Standalone

The selection of the unit system used for the graphical representation and for the reports is done
normally before entering the data. All the joint loads and the connections are entered in that system.
For this, choose the option Units configuration in the menu displayed after pressing the button at the
status bar.

Metric
+  English
|

]  Units configuration

English - S, &, G, +M
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Unitz system: ’English

Lengths: ’ﬂ

Section Dimensions: ’ in

Aoxcial and Shear lnads ’Kip

Moments: ’Ki;}*ﬂ

Others: ’ Kip-ft

Default unitz for system:

Englizh

Units system and specific units for group variables configuration window.

In addition to the selection system's main units, the software allows a more detailed configuration in
each unit system for the different variable groups like lengths, moments, etc. The lower buttons
English, SI and Metric are pre-established configurations that the user may adopt.

Note that it is also possible to change the units system from the Status bar, selecting the desired

system from the same displayed menu. Press Iﬂl and select the required unit
Metric

+  English
5l

]  Units configuration
system

10



Chapter 1: General Overview

RAM Connection Standalone

Main window

The main window of RAM Connection Standalone is shown below, in the figure are presented in
color boxes the different work areas.

e L B OB GE s

Add/Edit @ Generste  Sections Materisls  Connections  Bolts  Welds  Anchors

Load co

SHEAR CONNECTION

7

[ Y I -}

E Group: S United States
Tables
N rr—
v {3 Bent Plate BCF
i BentPlate BCW
3 Bent Plate BG
(3 CapPate CC
31 Cip Anle BCF
£ Cip Angle BCW
2 Clip Angle B
£ Drectly Welded 8CF
1\ Diecty welded BCy

Main window of RAM Connection Standalone.
These areas are:
Work area Function
ID Name
A | File button Displays the backstage menu with basics commands such as

Open a model, Save file, etc.

B | Quick access toolbar | Contains some commands required to be used with
frequency, such as New, Open a model, Save file, Undo, etc.

C |Ribbon Gathers all the commands for creating joints, managing load
cases and databases, assigning connections, and obtaining all
the results for the design of the connections. It contains tabs,
groups and command buttons.

D |Graphic area 3D view of the joint, connections and members.
Joint data display Data of the selected joint (members and connections).
area

F  [Joint selection area | View of the model joints. To select one, only click over its

11
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image.
G |Auvailable List of available connections to be assigned to the joints.
connections
H | Status bar It shows useful information about models, such as number of
elements (joints and connections), units system, current load
case, and some commands for font size and zoom.

File button menu

e
Command Function
Info Model file info and recent feeds*
New Creates a new blank model*
Open Opens an existing model*
Save Saves the current model changes in the same model
file.*
Save as Saves the current model changes in another model file.
Import Displays compatible import file type options
Settings Displays the program configuration options.
Help Displays the program help documents files and links.
Create bug report Display bug report dialog.
Exit Closes RAM Connection Standalone.

12
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In the right side of the File button backstage menu the user may find a list of the recently opened
documents with their correspondent thumbnail.

Import

This backstage option displays the supported file types that RAM Connection can import. Currently
the program is only capable to import LIMCON file types.

...... (=1 -[=]=]

Impart

When users select the highlighted button, the program will open the “Import Limcon model” dialog;
filtering automatically all LIMCON files extension (*.Imc) in any path selected.

B i & s e

] 4 [ o e ] -k =
[ Fap g _ T @
[= 9 # - -~
s 3 B o= Ly
- ¥ WX
L ¥ L=,
L el frad Lw o perrasDraperdiug R Wl
[o—— [T Yy R T T
| TR R

e 1 ol o e
e e ey R P

o - e T R i Py e B e,
e ope ey onan Lo
e — L oo o s

[ LEN e

i .—-l.r'-'\-l--"l
e Pl "enl] =0
B i et iy Pt i 0
[N B | -] T .
i Hre o= .

Tty @ gt

n® el T

- Bl R
B T
[ ]

Pl e e Fie el
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Once the user selects the desire file, the program will read and create all connections defined in the
Limcon file that are compatible to the connections currently existing in RAM Connection. At the end
of import process a log is displayed with all the connections imported. The log shows all the
warnings and errors ocurred during the process and also provides the information of the all different
parameters considered or assumed during the import.

Description of the RAM Connection Standalone commands

Commands are actions that are executed over the model: the design, the loads, the joints, the
connections, the databases, and the graphical presentation of the model. These commands are
organized in the ribbon in tabs and groups and each one is represented by a button.

Tabs
Home. Contains four groups: Joints, Load Conditions, View and Databases.

Home

®  “Edt o — B ™ »
| = Delete .74 fET I v ﬁ ¥ ‘[ _
SR H | icon 1a i = @ A 5 B & o
New d Copy Add/Edit © Genenate Temnplate Critical load Sections Materials Connections Bolts Welds  Anchors
X Delete all condition

Joints Load condtions View Databases

A

Design. Contains three groups: Assignment, Tools and Connections.

Design
EN 1993-EC3 m m IE
ﬁ Q;glgn v T Bolt Weld Edit
Group Group Y
Assignment Tools Connections

Output. Contains two groups: Reports and Model graphic.

Dk part

FTEE L@

T T Data Fisilts F it P it et
v > - geaphic Lo Tl bBEx

Reports hodel graphic

Bentley Cloud Services: Projects, Sites and help

Bentley Cloud Serdces

& 2 E

Assoriste COMMECTION ¥ COMNECT
Corber fudvisor
Projects Sihui Help

14
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Joints group commands

G 'S

When pressing the =« button, the joint creation window will be displayed where you
should enter the data of the members of the joint and the loads. See the “Create joints”
section for more information.

When pressing the | B9t button, the joint edition window will be displayed for the selected
joint. In this window you could do the changes to the joint members and their loads.

When pressing the ~Delet= pytton, the selected joint will be deleted.

When pressing the #4P=t= 3l pytton, all model joints will be deleted.

T Go ko

I:I text box, the user can enter the number of the joint to be selected.

=]

When pressing the “°F¥ button, the selected joint will be copied.

With the

Load conditions group commands

When pressing the #ddfEdit putton, the load conditions management window is displayed
where it is possible to create and edit load conditions and combinations.

15
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o cortvor: I ==

Cases:
Mum ID¥ Description Category

1 Dead Load DL

Combinations:

Formula:

Mum IT

Ok ] [ Cancel

Load conditions manager window

-
It is possible to add load conditions automatically with the “< button. This action displays a new
dialog window to choose the load condition:

16



Frequently used case

Chapter 1: General Overview

0] Drezcription

Live Load
Show Load
Wind in =
Wiind in £
Seizmic in 2

OO0O0ROF
R P

Seizmic in <

Categaory

LL
SHOW
WwWiMD
WIKD
Ed)

Ed)

Cases:
Mum ID¥ Description
1 Dead Load
2 LL Live Load
3  Wx Wind in X

I

Cancel ]

Category »

DL [ LT
LL @
WIND Ef

With the K| button the user may access to the categories manager:

17
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e S s

Categonies hst:

Category
|2 ASH
|2 CRAME
=
L2EQ

L2 HAIL
LALL
L&LLR
L2 SNOw
[ 2WIND
LA FLUID
L ZEARTH

i b &

[ Ok ] [ Cancel ]

Note that the categories included in the list are set by default by the program and the user cannot
modify them. However, it is possible to create user’s own categories with the B button; the user

. 3 .
may rename them with the = putton or delete them pressing the L2 putton.

e When pressing the = P=== pytton, the delete load condition window is displayed where it is
possible to select several load conditions to be deleted.

18
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Combinations ][ Al ][ Curment ][ Mone ]

[ Delete ][ Cancel ]

Delete load conditions window

e When pressing the @ Generate pytton, the generate loads combination window will be
displayed where load combinations can be imported from preexisting files.

19
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| Generate losd combinat ===

Generators files Enter the combinations formulas:

[ ACI 530-05 ASD factored lnad combos.rag {IAISC Amplified seismic Design Load Combinations (LRFD)
ffSeismic Provisions ANSI-AISC 341-05

[MNertical seismic effect ignored {i.e.SdsDL)

{{Overstrength factor of 3

f{Generates amplified seismic load combinations

|2 ACI 530-05 service load combos.rag

| AISC 341-05 LRFD amplified seismic factored combos.
| £ AS 1170.0 LRFD factored load combos.rag

L& AS 1170.0 service load combos.rag

LA ASCE 705 ASD factored load combos.rag [COMBOTYPE=COMBO_AMPLIFIED_SEISMIC_STEEL]
| & ASCE 7-05 LRFD factored load combos.rag
| & ASCE 7-10 ASD factored load combos.rag 2325

|_& ASCE 7-10 LRFD factored load combos.rag +AND 1.2DL + OR 3.0EQ

| £ ASCE 7-10 service load combos.rag + AND 1.2DL + OR 3.0EQ + AND 1.0LL

L& ASCE-7-05 service load combos.rag +AND 1.2DL + OR 3.0EQ + AND 1.0LL + AND 0.25NOW
| & B5 5950-2000 factored combos.rag
| £ BS 5950-2000 service load combos.rag 2327

| 24 BS 5110-1997 factored combos.rag +AND 0.9DL + OR 3.0EQ

|2 BS 8110-1997 service load combos.rag +AND 0.90L + OR 3.0EQ + AND 1.6EARTH
| & EN 1990-2002 515 factored load combos.rag
L& EN 1930-2002 ULS factored load combos.rag
|_£ GB 50009-2001 factored load combos.rag
|5 IBC-2006 ASD factored combos.rag

| & IBC-2006 LRFD factored combos.rag
< 1

D:\DataFiles\_Current_\RE_ProgramFiles\ComboGe

Generate ” Cancel

Generate load combinations window

The user cannot modify the generator files that are installed by the program, which are identified by
the icon L&, but the user can create generation files from the program files or simply write equations

for load combinations in the text editor of the dialog window. For this purpose, use the = button
that creates or adds a new generation file, after that, press the H putton to copy the formulae and
paste it with the & for the new generation file. Pressing the [l button will save the changes for the
new file and using the = button, the files created by the user may be deleted.

View group commands

e When pressing the Temrlate putton, the list of available connection templates will be displayed
in the lower right corner of the main window.

e When pressing the button, the information log will be displayed in the main
window. All assign, redesign and import data of each joint will be displayed.

20
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I=

Critical load
When pressing the condition putton, the critical load condition for each joint will be shown in
each model joint image.

Databases group commands

=

When pressing “ennections putton, a window is displayed where the connections database can
be updated.
5

When pressing ==ctions: putton, a window is displayed where the sections database can be
updated.

When pressing Materials putton, a window is displayed where the materials database can be

updated.

When pressing Ealts  button, a window is displayed where the bolts database can be updated.

=

When pressing *&lds button, a window is displayed where the welds database can be updated.

ls
When pressing “"<"** button, a window displayed where the anchors database can be
updated

Assignment group commands

When pressing the ABCIOLRED button, a dialog is displayed showing the “Design

configuration” options. Before connections are designed the user should set this.

= cE]
When pressing the §= Assign
assigning connections

’ button, a menu is displayed showing the following options for

Basic Connections r
Smart Connections r
Gusset Connections r

Base Plate Connections r

Tubular Connections ¥

v =) B O =

Customize the toolbar...

21
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6o

Redesign
When pressing the &l button, all the connections in the model are redesigned.

G

Redesign
When pressing the =urtent putton, the connections assigned to the current joint are

redesigned.
ﬂ-r

Bssign
When pressing the template putton, the selected connection from the list of available

connection templates will be assigned to the current joint. Note that this button is enabled
only if the list of templates is displayed.

Tools group commands

22

When pressing the button, the program will lead directly to the connection PAD in order
to create and design a cuztomize bolt group without taking in consideration any member
involved; no joint data is necessary, it is just the bolt group design analysis. A powerfull tool
in order to review or test the design of a customized bolt group.

When pressing the U button, the program will lead directly to the connection PAD in order
to create and design a cuztomize weld group without taking in consideration any member
involved; no joint data is necessary, it is just the weld group design analysis. A powerfull tool
in order to review or test the design of a customized weld group.
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Connections group commands

I

When pressing the Edit  button, a menu is displayed showing four types of connections
handled by RAM Connection Standalone: shear, moment, gussets and combined

1 Shear connection
™ Moment connection
Gusset
M Combined connection

Truss connection

In case there is more than one connection for the current joint (e.g. shear and moment) the
adequate options will be enabled. Each one of these options will open the connection dialog
window, where the connection can be edited.

g

When pressing the P=l=t= button, the connection assigned to the joint will be deleted, in case
there is more than one connection, this command will display a dialog box where the
connection to be deleted can be selected.
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Delete @

j- Mament connection

ﬂ Shear connection

‘u & 3 Both connections

Cancel

Reports group commands

TV
=1 |
o
-

w

General
e When pressing the i button, the list of available general reports will be displayed

Jninks lisk
Loads. .,
Zonnection detail

Connections elements summary

TV

o
=5

Dat
e When pressing the > button, the list of available types of connections will be shown to
select the desired data report

Shear connection

Moment connection

Gusset

Shear and moment connection

Truss connection

Only the options that match with the type of connections for the current joint will be enabled
in the menu. Choosing any of them, a data report will be displayed.

&
Results

e When pressingthe -  button, the list of available types of connections will be shown.
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Model graphic group commands

Shear connection
Moment connect

Gusset

Shear and moment connection

Truss connection

1on

Chapter 1: General Overview

Only the options that match with the type of connections for the current joint will be enabled

in the menu. Choosing any of them, a data report will be displayed.

ﬁa

Prink

When pressing the t=file button, the dialog to save the current graphic display will be shown

Save graphic

X

File name:
||:1'4 | ’ Browse. .. ]

Farmat

1 windows Bitmap [BMP)

(%) JFEG graphic [JPG]
Scale: |'I |
it |133E| | [pinelz]
Height: |61 | [pisels]
Elock azpect ratio

[ ] ] [ Canicel ]

JRAN

Prink

When pressing the ararhic button, the dialog to print the current graphic will be displayed.

h

Texk

When pressing the bex button, a text box will appear in the graphic area where the user may
type notes or any desired text.
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Projects group commands

&

e When pressing the buttons, the user model can be associated or disassociate
with any public project allowing work the same model with other firm colleagues at the same
time.

Sites group commands
2

COMNMNECTION
Cenker

e When pressing the
Center or Project Wise Projects.

buttons, the user has a direct link access to Connection

Help group commands

COMMECT
ez oar

e When pressing the button, the user has a direct link access to Connect Advisor in order
to obtain any required help information.

The help access is in backstage options; the access is in the upper left part from the menu options
(“File” button). By pressing the button the program display several new options, one of those is the
highlighted “Help” button which shows access to enter the manual, connection design verification
manual, list of the keyboard shortcuts, online resources, a sight of how the user may submit a help
request and finally information about the program (EULA, module version and legal notices).

Hedp

| - - % &l [ E'. B 1

Joint Creation and Edition
4

To create a new joint, press the e« putton and the next window will be displayed where all the
data of the members and loads should be entered.
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a New joint

~ Diicle @rack Pt
Structural Type Frame
Joint CEB
Description 1
Is column end Mo
Actual members
Column
Section W 21X65 <
Material A36
Orientation () 0 I
Right beam
Section W 12¢79
Material A36 Hsh
sh: Setback to the support 0.5 in s || —
Upper right brace
Section W 12X87 T [ <
Material A36 I
]
Slope angle 45 1 sh
Rotation 0
b Sethack b.5in
Nominal setback of the beam, physical distance between beam
end and support face.
Mote: In beam-to-column web Single Plate connections, ifthe beam
ends outside shape, the setback is considered from the edge of the
column flange (see agraphic shown above), otherwise it is
considered from the face of the column web.
Note.- Please note the distance considered for connections with
vertical inclination angles.
sh
H -~
i
]
i
W H
Cancel
New joint window

First, the joint structural type should be selected. The available structural types are:

Second, the type of joint should be selected. The available joint types in RCSA for frame structural

e Frame
e Truss
type are:
Frame structural type
Joint Type Description
BCF Beam to Column Flange
BCW Beam to Column Web
BG Beam to Girder
BS Beam Splice
CS Column Splice
CcC Column Cap
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CBB Column Beam Braces

CVR Chevron Braces

VXB Vertical X Braces

CB Column to Base Plate

HCBB Horizontal Column Beam
Braces

HBBB Horizontal Girder Beam
Braces

HXB Horizontal X Braces

Note: For Truss type connections there is just “Chord — Branches (CHB)” joint type.

Depending on the selected frame and joint, the necessary data will be shown. In this window it is also
shown the tab to enter the joint loads.

Beam(s) - Column(s) Help 4P Back < Print

MNum Condition V2 Axial vz Axial M33 v2 Axie| |

1 [oL ] 0 0 0 0 0 0 Beam loads:

W2: Shear force acting at the beam end to be
transmitted by the connection.

Axial: Axial force acting on the beam. Positives values

I for tension.

< |
M33: Bending moment acting atthe beam end to be

i d by () i
Braces transmitted by the connection.

(1) Top right (2) Top left (3) Bottom left (4) Bott » Column loads:
Num Condition Axial Axial Axial Axial | |
1 DL 0 0

W2: Shear force acting in the column minor axis.

Axial: Axial force acting on the column. Positives
values for tension.

Brace loads:

Joint creation window, introducing loads. Notice that if the joint that is being created does not have
braces, the second spreadsheet in the lower part of the window will not be shown.

In order to edit the selected joint, press the S Ed button. This command will display the Joint
edition window where the joint and the loads can be modified.
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Chapter 1: General Overview

Work Areas

As it was stated before, there are eight work areas in RCSA. Then main window, RCSA button and
the ribbon buttons were described previously.

The graphical area is referred to the area in the main screen where the 3D joint view is shown. In this
area the joint view can be rotated, a perspective can be added and the view can be increased or
reduced. Right click on the graphic area displays a popup menu with view options

Yiews

i
y | L

VRS RN

Perspective

D Active

Perspective J

[
e The ™ button activates a front YZ view.

e The = button activates a front XZ view.
e The . button activates a front XY view.
e The button activates a back YZ view.
e The “°* button activates a back XZ view.
e The L‘“ button activates a back XY view.
e The ™ button activates an isometric -XZ view.

e The L‘ button activates an isometric XZ view.

The‘ D Atiep tton activates the perspective. When the button is not pressed the view is
shown with no perspective.

e The Perspective L '-.'.I. L

slider bar will indicate the percentage of perspective applied
to the view.

Other commands that affect the view in the graphic area belong to the status bar.
A brief description of these commands is presented as follows:
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h §
e The ™ button sets the original joint view.

e Press the £ button and drag a rectangle to select the area of the graphic to amplify the view.

Example of area zoom

. B Zoom in button.
. B Zoom out button.

Available Connections
The connections are displayed according to the type they belong; therefore:

. Eiodisplays the basic connections.
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Basic 5P

Basic TP (H55)

Basic EP Bolted

Basic EP Welded

Basic EP C5 Rectangular

Basic EP C5 Circular

Basic DA All bolted

Basic DA Weld support Weld beamn

Basic BP Bolted

Basic 5T All bolted

Basic 5T Weld support Weld beam

Basic 55L Bolted

Basic 55P Welded

Basic US Bolted

Basic US Welded

Basic FP Bolted

Basic FP Welded

Basic MA Bolted

Basic MEP Extended both ways (DG4)

Basic MEP Flush (DG16)

Basic MEP Extended upwards (DG1E)

Basic MEP Extended downwards (DG16)
Basic MEP Flush Beam Splice

Basic MEP Extended upwards Beam Splice
Basic MEP Extended downwards Beamn Splice
Basic MEP Flush Beam Splice Apex

Basic MEP Extended Upwards Beam Splice Apex
Basic MEP Knee Vertical Extended upwards
Basic MEP Knee Horizontal Extended upwards
Basic MEP Knee Perpendicular Extended upwards
Cap Plate

Basic C5 FP Bolted

Basic C5 FP Welded

Basic C5 5P

Basic C5 FP 5P Bolted

Basic BS FP Bolted

Basic BS FP Welded

Basic BS 5P

Basic BS FP 5P Bolted

Chapter 1: General Overview
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. g displays the smart connections.
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B Bl e S e B 0RO O R0 0B 0B O o O OO I

-

] E zu [

=

S EEEEE S =

L.
T

=N

Q\%:Q‘.H’?’:}'{

Smart 5P

Srnart EP Bolted

Smart EP Welded

Smart EP C5 Rectangular

Smart EP C5 Rounded

Smart DA All bolted

Smart DA All welded

Smart DA Weld support Bolt beam
Smart DA Bolt support Weld beam
Smart 5T All bolted

Smart 5T Bolt support Weld beamn
Smart 5T Weld support Bolt beam
Smart 5T Weld support Weld beam
Smart 55T Bolted

Smart 55T Welded

Srnart 550 Bolted

Smart 55P Welded

Srart US Bolted

Smart US Welded

Smart FP Bolted

Smart FP Welded

Smart FP Bearn splice welded
Smart MA Bolted

Smart DW

Smart Fully DW

Smart Fully DW Bearn Splice

Srnart Fully DW Beam Splice Apex
Smart MEP Extended both ways (DG4/Seismic)
Smart MEP H55

Smart MEP Ext One Way (DG16)
Smart MEP Ext Both Ways (DG16)
Smart MEP Flush (DG16)

Smart MEP Ext One Way Beamn Splice
Smart MEP Ext Both Ways Beamn Splice
Smart MEP Flush Beamn Splice
Smart MEP Flush Beam Splice Apex
Smart MEP Extended Upwards Beam Splice Apex
Srart MEP Knee - Vertical

Smart MEP Knee - Horizontal
Smart MEP Knee - Perpendicular
Smart 5P Beamn splice

Smart DA Beam splice
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o E)displays the gusset connections

CBB_DA
CBE_D&_cont
CBB_SP
CBB_DW

CVR

VXB
CBB_DW_CBF
CVR_CBF
HCBE_CA
HBEE_CA
HXE

M ME R R

. ﬁ'displays the base plate connections

Smart Pinned Base Plate

Smart Fixed Uniaxial Major Axis Base Plate
Smart Fixed Uniaxial Minor Axis Base Plate
Srart Fixed Uniaxial Both Axis Base Plate

Smart Freed Biawial Base Plate

[FEEEME

Smart Gusset Base Plate

. i displays the tubular connections (only available for AISC 360-16)

all

=

CHE

The last figures show the available connections for AISC 360. Note that those menus will change if
the selected design standard is BS 5950-00, GB 50017-03, EN 1993-2005, IS 800-2007, AS 4100-
1998, NZS 3404-1997 or CSA S16-14.
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Biasic BEF Flush

Biasic BEP Extendead
Biasic BEP %Wind Flush
Biasic BEP 'Wind Extended
Biasic BS BEP Flush

Basic BS BEP Extended
Basic BS FCP

Basic BS WP

BB R EEEE

Basic BS FCP WiZP

Basic C5 FCP

o |

Basic C5 WP

Basic 5 FCP WP
Basic o

Basic FinP

Basic FEF

g 0§

ZEHPP P OEEDE

EINSIE |

B b O

Smark BEP Flush

Smark BEP Extended one way
amatt BEP Extended bath waws
Srnark BEP Wind Flush

Smark BEP Wind Extended

Smark BS BEF Flush

Smark BS BEP Extended one way
amart B3 BEP Extended bokh ways
amark B5 FCP

amark B3 WP

Smark C5 FCP

Smark 5 WP

amark Fif

amark Fbdhi

Smark CA

Srmatk FinP

amark FEP

Chapter 1: General Overview

Basic and Smart connections assignment buttons menu for BS 5950 design code.

Smart double angle

Smart single plate

==

Directly welded flanges

i

Smart flange plate
Smart moment end plate

Shear web plates BS

8 '8 3

Srnart base plate

Smart connections assignment buttons menu for GB 50017-03.
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Basic, Smart, Bracing and Base Plate connections assignment buttons menu for EN 1993-2005

design code.

Basic BEP Flush Smart BEP Extended both ways i | csBDB Smart Pinned Base Plate
Basic BEP Extended one way Smart BEP Extended one way E Smart Fixed Uniaxial Major Axis Base Plate
E= | Basic BEP Haunch Flush Smart BEP Flush Smart Fixed Uniaxial Both Axis Base Plate
F Basic BEP Haunch Extended = Smart BEP Haunch Flush B Smart Fixed Biaxial Base Plate
B | Basic BEP BS Flush F Smart BEP Haunch Extended one way
#l: | Basic BEP BS Extended F Smart BEP Haunch Extended both ways
E% Basic BCP CS Flanges HEE | Smart BEP BS Flush
' Basic BCP CSWeb # Smart BEP BS Extended one way
ﬁ Basic DAWC HE | Smart BEP BS Extended both ways
B BasicwACCS 25 Smart BCP CS Flanges
B8 | Basic BCP BS Web B Smart BCP CS Web
E Basic BCP BS Flanges HE  Smart DAWC
E | BasicFinP B | Smart WACCS
8  Basic EP B8 Smart BCP BS Web
Basic EP Full depth E Smart BCP BS Flanges
4=h | Basic EP CS Circular B SmartFinP
H Basic EP CS Rectangular § Smart EP
Smart EP Full depth
#=p  Smart EP CS Circular
#=b | Smart EP CS Rectangular
Flanges Welded
@  Fully Welded

| | Basic BCP BS Web

Smart BCP BS Web
Smart BCP C5 Web

ﬁ Smart Pinned Base Plate

E Smart Fixed Uniaxial Major Axis Base Plate

Basic BCP C5 Web
Basic MEP Haunch Extended
Basic MEP Haunch Flushed

Smart MEP Haunch Extended both ways
Smart MEP Haunch Extended one way

Basic MEP Extended one way
Basic MEP Flushed
Basic Moment Angles
Basic BCP BS Flanges
Basic BCP C5 Flanges
Basic EP

Basic EP Full depth
Basic DAWC

Basic 5A Bolted

Basic SA Welded
Basic WebSideP

e B R B v T

Smart MEP Haunch Flushed
Smart Moment Angle

Smart MEP Extended both ways
Smart MEP Extended one way

Smart MEP Flushed
Smart BCP BS Flanges
Smart BCP C5 Flanges
Smart EP Full depth
Smart EP

Smart DAWC

Smart 54 Welded

Basic, Smart and Base Plate connections assignment buttons menu for IS 800-2007 design code.
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Chapter 1: General Overview

Basic, Smart, Gusset and Base Plate connections assignment buttons menu for AS 4100-1998 design
code.

oEoOm
) Fl

Basic, Smart, Gusset and Base Plate connections assignment buttons menu for NZS 3404-1997
design code.

Basic, Smart and Base Plate connections assignment buttons menu for CSA 3404-1997 design code.

Joint selection area

In this area, the joints are displayed, and one joint can be selected at a time clicking over its image.
The joints are shown shadowed in order to highlight the selected joint.

The joints views show the number of every joint (red box), the family to whom it belong (orange
box), the status of the joint according to its connections (green box), if the status is gray, the joint is
not designed, if it is yellow, the joint has some design warnings, if it is red, the design presents errors,
and if it is green, the design was successfully.

Joints selector

The ratio of the joint according with its connections is also shown in every joint view (light blue
box). If the joint does not have yet any assigned connection, the text “Not designed” will be shown,
but if the joint has already a connection assigned, the critical ratio of the connection will be shown.

If the joint does not have any assigned connection, when pressing the right mouse button over the
joint view, only two options will be shown: edit and delete the joint.
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Joink

3 Edit

= | Delete

-

Mat designed

If the joint has a connection assigned, the joint options will be shown together with the connection
options. Basically, the connection option are three for each connection type, the first is to display the
connection detailing (See the section of “Reports in RAM Connection Standalone” for more details.
The second is to see the data report of the connection data, the third is to see the report of the
connection results.

Doing double click over the joint view it is possible to enter to the joint edition dialog directly.

Detailing
1 Shear connection

Y Moment connection

Data report
Shear connection

Morment connection

Results report
Shear connection

Morment connection

Joint

B Edit

Delete
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Joint data display area
In this area, the data of the members and connections of the selected joint are displayed.

JOINT 2 JOINT 1

CBB BCF

Column - Beams - Braces Beam - Column flange

COLUMN
ection : V
Material : A

RIGHT BEAM

Section - V

Material - A36

LEFT BEAM

&SCI0LRFD |+

Additional notes

a) Joint data display area without connections, b) Joint data display area with connections

In this area the next sections are highlighted: in the red box the joint identification section is located
where the number of the joint, its description and its type are shown.

The purple box is where the joint data is displayed that contains its members and the connection.
Besides, there is the connection edition button (green box) that displays the connection dialog (See
the “Connection Dialog” for more information). Also there is the design code edition button (yellow
box).

When the information that it is displayed in this section is more extend the assigned screen height, a
displacement bar will be shown (light blue box) in order to be able to see all the information about
the members and connections that contain the joint.

Finally, the additional notes section (orange box) that allows writing all the information required
about the selected joint. In order to write the information, double click in this section.
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Notice that a box will be displayed where the user should write the information. The box will be
closed when changing the joint and all the changes will be saved.

Reports of RAM Connection Standalone
RCSA is able to report the next:

e Joints list: Displays a list of the model joints.

e Loads: Displays a window where the user should select the load conditions for which the
results will be reported.

Load conditionsz included in the design:

DL =Dead Load
LL = Live Load
W C1=D0L
4 C2=LL

Cancel |

Load condition selection window

e Connection detail: Shows a report with de geometric data and design results for all the model
joints.

e Connections elements summary: Displays a list of all the elements that are parts of the
connection for all the model joints.

Connection Dialog

It can also be called as Connection pad. This window allows entering or changing the data of a
connection.
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Connections dialog
In the next table, the highlighted areas are described.

Area Function
ID Name
A | Toolbar General commands for saving, printing and accessing to data
and result reports, modifying tridimensional and DXF model
view.
B |Edition area In this area the user may enter or modify the required data for
the connection.
Graphic area Shows the 3D and DXF view of the connection.
D | Sensitive help area Displays helpful information about the data for the
connection.
E | Traffic light Shows the design status of the connection.
Tab Choose the 3D and DXF view of the connection.

G | Navigation control Tool that rotates, translate the model and also contain tools to
change to default view models.

In the main toolbar (A) of this window the following commands are included:

Saves the changes made over the connection.
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Opens a dialog window to print the graphic.

Opens a dialog window to print to a file the graphic.

button displays the results report of the connection.

button displays the data report of the connection.

button allows seeing the 3D image as solid.

button allows seeing the 3d image only with lines (This view is different

Transparent

button allows seeing the 3D image as transparency.
e tothe DXF).

button allows seeing or hiding the sensitive help area (D).

Note that changing the View tab to DXF some of the described buttons are present in the toolbar but
other commands appear and are the following:

DXF
Export to
bef

Exports the current bidimensional connection drawing to DXF format. Only visible
when DXF view is active.

displays the DXF drawing layers.
=i

Increase
font

increases font size for the graphic in the screen.
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decreases font size for the graphic in the screen.

Another buttons the user may find in this dialog are:

[ws]

. =% shows the last topic in the help area.

=]

. " opens de dialog to print the current topic in the help area.
More information about the Connections Dialog can be found in Chapter 2
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Chapter 2: Steel Connections

RAM Connection Standalone allows the user to rapidly design, optimize or verify connections.

Connections are designed and verified according to:
e ANSI/AISC 360-2005 (American standard)
e ANSI/AISC 360-2010 (American standard)
e ANSI/AISC 360-2016 (American standard)
e BS 5950-2000 (British standard)
e GB 50017-2003 (Chinese standard)
e EN 1993-2005 (Europe standard)
e |S 800-2007 (Indian standard)
e AS 4100-1998 (Australian standard)
e NZS 3404-1997 (New Zealand standard)
e CSA S16-14 (Canadian Standard)

Tubular connections are designed and verified according to:
e ANSI/AISC 360-2016 (American standard)

In first place the term “Connection” is defined within the context of RAM Connection Standalone.
After that, the user will be able to know how to use the program. Following this section more detail
the features of RAM Connection including the Connection Database are described, as well as
Connection Assignment/Optimization, Connection Output and how to customize the connection
designs. It is recommended for the user to read at least the first two sections of this chapter to
understand how the application works.

What is a Connection?

RCSA defines a Single Connection as all the parameters that completely define the quantities and
dimensions of the pieces that make up a connection. It includes the information related to the
Connection Family (beam to column flange, beam to column web, beam-girder, etc.), the type of
connection (shear, moment, bracing, splice or combined), as well as the number of bolts, size of
bolts, welds, geometry and material of the connecting pieces.

Before creating a connection, a template is required to define the connection characteristics. The
templates are defined in the connections database that can be accessed in the Home tab, Databases
group and pressing the Connections button. The RCSA database contains an extensive database of
predefined templates.

How to find technical information about a specific connection?

When entering or reviewing the different parameters of a connection the help context may be read, in
this document the user will find a detailed description of the data and checks that are performed for
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each connection type. At the end of this chapter the list of the main references used in the
development of the program is given where the user can find more information.

How to Use RAM Connection?

RAM Connection is designed to give extensive flexibility in the way the user designs and manages
the connections. However, it is also set up to allow productivity without requiring significant work on
user’s part.

Using RAM Connection Standalone

Individual connections are designed for the forces and member sizes at a specific joint. No
consideration is given to any other joint force or connection design. This allows for each connection
to be designed for its own forces and geometry, providing the most efficient use of material.

Before connections are designed the user should configure the Connection Design criteria to establish
the top limit of the strength ratio and the load conditions to be used during the connection design.

1) Before connections are designed the user should set the Design Configuration options. The dialog
is showed up when the user clicks in the dialog box launcher located at the upper left corner of the
Assignment group in the Design tab.

o
mscaotred ¥R FR fld

§5 Assign - Redesign  Redesign  Assign
all current  template

Assignment

Design code

RAM Connection Standalone design configuration launcher.

The user should set the connections design standard (i.e. AISC-360, BS 5950, GB 50017, EN 1993-
2005, 1S 800-2007, AS 4100-1998, NZS 3404-1997 and CSA S16-14), the design method (i.e. ASD
or LRFD) when applies, some connections design parameters according to the selected design
standard.
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Design code AISC-10 LRFD

Design parameters

Maximum strength ratio limit: 1

Seismic design parameters

[ consider seismic provisions

Load conditions induded in the design:
| DL = Dead Load

RAM Connection Standalone configuration design dialog
For the design, all the load conditions introduced by the user will be taken into account. To see or

13
modify the load of a condition, press the #33£3" bytton located in the Home tab, Load conditions
group.

2) To add a new connection, the user can use any of the assignment buttons from the Design tab,
Assignment group. This action will add a connection based on the template.

8] Erik Flate BCF BP_BCF_1/2PL_ZB1

3 Bertt Plate BCW | BP_BCF_1/2PL_ZESM4

[ Bertt Plate BG _ | BP_BCF_12PL_ZB7/S

[ Cap Plate CC _ | BP_BCF_1)2PL_3E1

3 Clip Angle BCF | BP_BCF_1/2PL_3E3/4

3 Clip Angle BOW _ | BP_BCF_12PL_3E7/S

3 Clip Angle BS _ | BP_BCF_1)2PL_4B1

[ Directly Welded BCF | BP_BCF_1/2PL_4B3/4

[ Directly Welded BCW _ | BP_BCF_12PL_4B7/5

[ Extended End Plate BCF % | ] BP_BCF_1/2PL_SE1 v
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Once the connection was assigned, it can be edited to fit it the user’s requirements. In order to do this,
open the Connection Pad window (connection dialog, described in the previous chapter). This method
is simpler and allows having all the joint information in only one window.

Notice that it is not possible to change the type of joint after assigning the connection. The process of
assignment should be repeated in order to consider a new joint type.

Notice that many connection parameters will be determined by the template. The user may select

three connection types (“basic”, “gusset”, “smart”) from the database.

Also notice that it is possible to assign templates (one at a time) directly from the database. To do this
press the button Assign template from the Assignment group, Design tab.

When assigning connections directly from the database, the joint type is defined automatically.

When assigning connections using the standard buttons, the user should select if the connection to be
assigned is a smart connection ﬁ, a basic connection E, a gusset connection E, base plate
connection T or tubular connections ﬁ. Then, the connection type should be selected.

Pressing the standard buttons, the available connections displayed are:

. Bj Basic connections.
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SN EREER - TR = e -

i

| [ B E e

R R R B R AR

iE=

BoE L E

Basic 5P

Basic TP (H55)

Basic EP Bolted

Basic EP Welded

Basic EP C5 Rectangular

Basic EP C5 Circular

Basic DA All bolted

Basic DA Weld support Weld beam

Basic BP Bolted

Basic 5T All bolted

Basic 5T Weld support Weld beam

Basic 55L Bolted

Basic 55P Welded

Basic US Bolted

Basic US Welded

Basic FP Bolted

Basic FP Welded

Basic MA Bolted

Basic MEP Extended both ways (DG4)

Basic MEP Flush (DG18)

Basic MEP Extended upwards (DG16)

Basic MEP Extended downwards (DG16)
Basic MEP Flush Beam Splice

Basic MEP Extended upwards Beamn Splice
Basic MEP Extended downwards Beamn Splice
Basic MEP Flush Bearn Splice Apex

Basic MEP Extended Upwards Beam Splice Apex
Basic MEP Knee Vertical Extended upwards
Basic MEP Knee Horizontal Extended upwards
Basic MEP Knee Perpendicular BExtended upwards
Cap Plate

Basic C5 FP Bolted

Basic C5 FP Welded

Basic C55P

Basic C5 FP 5P Bolted

Basic BS FP Bolted

Basic BS FP Welded

Basic B5 5P

Basic BS FP 5P Bolted
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° S§ Smart connections.
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Srnart 5P

Srnart EP Bolted

Srnart EP Welded

Srnart EP CS Rectangular

Srnart EP C5 Rounded

Smart DA All bolted

Smart DA All welded

Smart DA Weld support Bolt beamn
Srnart DA Bolt support Weld beam
Srnart 5T All bolted

Srnart ST Bolt support Weld beam
Srart ST Weld support Bolt beam
Srart 5T Weld support Weld beam
Smart 55T Bolted

Smart 55T Welded

Srnart 551 Bolted

Srnart 55P Welded

Srnart US Bolted

Srnart US Welded

Srnart FP Bolted

Smart FP Welded

Smart FP Beam splice welded
Smart MA Bolted

Srnart DWW

Srnart Fully DW

Srnart Fully DW Beam Splice

Srnart Fully DW Beam Splice Apex
Srmart MEP Extended both ways (DG4/Seismic)
Smart MEP HS5

Smart MEP Ext One Way (DG16)
Smart MEP Ext Both Ways (DG16)
Smart MEP Flush (DG16)

Srnart MEP Ext One Way Beam Splice
Srnart MEP Ext Both Ways Beam Splice
Srnart MEP Flush Beam Splice
Srart MEP Flush Beam Splice Apex
Smart MEP Extended Upwards Beamn Splice Apex
Smart MEP Knee - Vertical

Smart MEP Knee - Horizontal
Smart MEP Knee - Perpendicular
Srnart 5P Bearn splice

Srnart DA Bearn splice
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Chapter 2: Steel Connections

. E) Gusset connections.

CBB_DA
CBE_D&_cont
CBB_SP
CBB_DW

CVR

VXB
CBB_DW_CBF
CVR_CBF
HCBE_CA

EF HBBB_CA
]

LA MBEANEER®RER

HXE

. e Base Plate connections.

@ Smart Pinned Base Plate

E Smart Fixed Uniaxial Major Axis Base Plate
EE] Smart Fixed Uniaxial Minor Axis Base Plate
EE Srart Fixed Uniaxial Both Axis Base Plate
E Smart Fixed Biaxial Base Plate

j_TJ Smart Gusset Base Plate

o ﬁ.Tubular connections (only available for AISC 360-16)

il

=

CHE
The last figures show the available connections for AISC 360. Note that those menus will change if

the selected design standard is BS 5950-00, GB 50017-03, EN 1993-2005, IS 800-2007, AS 4100-
1998, NZS 3404-1997 or CSA S16-14.
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Biasic BEF Flush

Biasic BEP Extendead
Biasic BEP %Wind Flush
Biasic BEP 'Wind Extended
Biasic BS BEP Flush

Basic BS BEP Extended
Basic BS FCP

Basic BS WP

BB R EEEE

Basic BS FCP WiZP

Basic C5 FCP

o |

Basic C5 WP

Basic 5 FCP WP
Basic o

Basic FinP

Basic FEF

g 0§

ZEHPP P OEEDE

EINSIE |

B b O

Smark BEP Flush

Smark BEP Extended one way
amatt BEP Extended bath waws
Srnark BEP Wind Flush

Smark BEP Wind Extended

Smark BS BEF Flush

Smark BS BEP Extended one way
amart B3 BEP Extended bokh ways
amark B5 FCP

amark B3 WP

Smark C5 FCP

Smark 5 WP

amark Fif

amark Fbdhi

Smark CA

Srmatk FinP

amark FEP

Chapter 2: Steel Connections

Basic and Smart connections assignment buttons menu for BS 5950 design code.

Smart double angle

Smart single plate

==

Directly welded flanges

i

Smart flange plate
Smart moment end plate

Shear web plates BS

8 '8 3

Srnart base plate

Smart connections assignment buttons menu for GB 50017-03.
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Chapter 2: Steel Connections

Basic BEP Flush Smart BEP Extended both ways :E.’L CBB_DB Smart Pinned Base Plate

Basic BEP Extended one way

Basic BEP Haunch Flush
Basic BEP Haunch Extended

Smart BEP Extended one way
Smart BEP Flush
Smart BEP Haunch Flush

Smart Fixed Uniaxial Major Axis Base Plate

Smart Fixed Uniaxial Both Axis Base Plate

EEmE

Smart Fixed Biaxial Base Plate

Basic BEP BS Flush
Basic BEP BS Extended
Basic BCP CS Flanges
Basic BCP CS Web

Smart BEP Haunch Extended one way
Smart BEP Haunch Extended both ways
Smart BEP BS Flush

Smart BEP BS Extended one way

Basic DAWC Smart BEP BS Extended both ways
Basic WAC CS Smart BCP CS Flanges

Basic BCP BS Web Smart BCP CS Web

Basic BCP BS Flanges Smart DAWC

Ttem@m=EEESEEHaTTER

Basic FinP Smart WAC CS

Basic EP Smart BCP BS Web
Basic EP Full depth Smart BCP BS Flanges
Basic EP CS Circular Smart FinP

Basic EP CS Rectangular Smart EP

Smart EP Full depth
Smart EP CS Circular
Smart EP CS Rectangular
Flanges Welded

I B ffTmm=EEE ERESpaTT I EEE

=

Fully Welded

Basic, Smart, Bracing and Base Plate connections assignment buttons menu for EN 1993-2005.

M | Basic BCP BS Web M | Smart BCP BS Web ﬁ Smart Pinned Base Plate
M, | Basic BCP C5 Web M, | Smart BCP C5 Web E Smart Fixed Uniaxial Major Axis Base Plate
-F Basic MEP Haunch Extended :F Smart MEP Haunch Extended both ways
i= | Basic MEP Haunch Flushed F Smart MEP Haunch Extended one way
Basic MEP Extended one way i= | Smart MEP Haunch Flushed
Basic MEP Flushed : Smart Moment Angle
: Basic Moment Angles E Smart MEP Extended both ways
E Basic BCP B5 Flanges Smart MEP Extended one way
i | Basic BCP C5 Flanges Smart MEP Flushed
EB | Basic EP T | Srnart BCP BS Flanges
Basic EP Full depth ﬁ Smart BCP C5 Flanges
@ Basic DAWC Smart EP Full depth
& | Basic 5A Bolted EE | Smart EP
& | Basic SA Welded &8 | Srart DAWC
E | Basic WebSideP & | Smart SA Welded
& | Smart SA Bolted
E | Smart WebSideP

Basic, Smart, and Base Plate connections assignment buttons menu for IS 800-2007.
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Chapter 2: Steel Connections

|| Basic Bpad || Smart Bpad |ﬁ CBB_DE E Smart Pinned Base Plate

HE Basic AC HE Smart AC B Cleat DB B Smart Fixed Uniaxial Major Asis Base Plate
B Basic WSP B Smart WSP [] Smart Fixed Uniaxial Minor Axis Base Plate
Basic BEP Smart BEP Smart Fixed Uniaxial Both Axis Base Plate
EA Basic FEP BB Srnart FEP [ Smart Fixed Biaxial Base Plate

I Basic FP Bolted X Smart FP Bolted

I Basic FP Welded I Smart WBC

ﬁf Basic Mitred Knee BEP I Srnart FP Welded

T Basic BCP BS Flange g%  Smart Mitred Knee BEP

B Basic BCP BS Web TE  Smart BCP BS Flange

i Basic BCP CSFlange B Smart BCP BS Web

ﬂ, Basic BCP C5 Web ﬁ Smart BCP C5 Flange

@ Srart BCP C5 Web

Basic, Smart, Gusset, and Base Plate connections assignment buttons menu for AS 4100-1998.

HE Basic AC HE Smart AC ifl CBBEP B Smart Pinned Base Plate

Basic FEP Srnart FEP i CBB_Angles B  Smart Fixed Uniaxial Major Axis Base Plate
E  Basic WSP B Smart WSP ] Smart Fixed Uniaxial Minor Axis Base Plate
Basic BEP Smart BEP Bl Smart Fixed Uniaxial Both Axis Base Plate
A Basic BEP Mitred Knee &7 Smart BEP Mitred Knee [ Smart Fixed Biaxial Base Plate

I Basic FP Bolted X, Srnart FP Bolted

I Basic FP Welded I SmartFP Welded

¥ Basic BCP BS Flange ¥ Smart BCP BS Flange

B Basic BCP BS Web B8 Smart BCP BS Web

g BasicBEPBS g Smart BEP BS

% Basic BCP C5Flange B4 Smart BCP CS Flange

[ Basic BCP CSWeb B Smart BCP CSWeb

Ll Smart WBC

Basic, Smart, Gusset and Base Plate connections assignment buttons menu for NZS 3404-1997.

E Basic 5P E Smart 5P Smart Pinned Base Plate

Basic EP BB SmartEP E Smart Fixed Uniaxial Major Axis Base Plate
HE Basic DA All bolted HE Smart DA All bolted [E] Srmart Fixed Uniaial Fixed Minor Base Plate
@l Basic DA All welded @l Smart DA All welded [ Smart Fixed Uniaxial Both Axis Base Plate
Basic BEP Wl Smart DA Welded support Bolted beam [} Srmart Fixed Biaxial Base Plate

FE Basic BEP Mitred Knee ﬁ Smart DA Bolted support Welded beam

dE BasicBEPES Smart BEP

. Basic FP Bolted % Smart BEP Mitred Knee

i Basic FP Welded '_'.:[ Smart BEP BS

E Basic BCP BS Flange I.  Smart FP Bolted

2] Basic BCP C5Flange Srnart FP Welded

B Basic WCP BS Smart WBC

Basic WCP 5 Smart BCP BS Flange
Smart BCP C5 Flange

Smart WCP BS

& L E R

Smart WCP C5
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Chapter 2: Steel Connections

Basic, Smart, and Base Plate connections assignment buttons menu for CSA S16-14.
Name Convention

The following connection name convention has been adopted:
<Connection Type — Connection Family — Connection Characteristic — Design Parameter>
Smart Connection example: DA BCF Weld support Bolt beam
Basic Connection example: DA _BCF_L 3x3x1/4_3B3/4
Connection types

AISC 360 connections:

DA = Shear angle(s)

SP = Shear single plate

EP = Shear end plate

EndPlate_CS = End plate column splice

SSL = Stiffened seated with angle connection

SSP = Stiffened seated with plate connection

US = Unstiffened seated connection

ST = Shear tee

TP = Through plate (only HSS supports)

BP = Bent plate(s)

DW = Directly welded moment connection

FullyDW = Fully directly welded moment connection

MEP = Moment end plate (ex — EEP)

MEPBS = Moment end plate beam splice

MEPKnee = Moment end plate for tapered members (Knee)
FP = Flange plates

MA = moment angles

MT = Moment tees

CP = Cap plate

4A = Four angles beam splice

PBr = Plate bracket

TBr = Tee bracket

BPI = Column base plate

CBB = Column-beam-brace gusset plate

CVR = Beam-braces gusset plate

VXB = Gusset plate-braces
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HCBB = Horizontal column-beam-brace gusset plate
HBBB = Horizontal beam-beam-brace gusset plate
HXB = Horizontal gusset plate-braces
Gusset BP = Gusset base plate

CHB = Tubular chord-branches

BS 5950 Connections:

BEP = Bolted end plate

FCP = Flange cover plates

WCP = Web cover plates

DAWC = Double angle web cleats

FinP = Fin Plate

FEP = Flexible end plate

FW = Flanges welded

FWW = Flanges and web welded
GB50017 Connections:

CA = Shear clip angle(s)

SP = Shear single plate

FW = Flanges welded

BPI = Base plate

DW = Directly welded moment connection
MEP = Moment end plate

EN 1993-2005 connections:

BEP = Bolted end plate

BCP Beam splice = Bolted flange cover plates for beam splice
BCP Column splice = Bolted flange cover plates for column splice

DAWC = Double cleat web cleat
WAC = Web cleat angle for column splice

BCP Beam splice = Bolted web cover plates for beam splice
BCP Column splice = Bolted web cover plates for column splice

FinP = Fin plate

EP = Flexible end plate

FEP_CS = Flexible end plate for column splice
CBB = Column-beam-brace gusset plate

BPI = Base plate

Chapter 2: Steel Connections
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Chapter 2: Steel Connections

IS 800-2007 connections:

DAWC = Cleat angles

WebSideP = Web side plate

EP = End plate

SA = Seating angles

MA = Flange angles

BCP flange splice = Bolted cover flange plates for column and beam splices
BCP web splice = Bolted cover web plates for column and beam splices
MEP = Moment end plate

MEP BS = Moment end plate beam Splice

BPI = Base plate

AS 4100-1998 connections:

AC = Angle cleat

WSP = Web side plate

EP = End plate

SC = Seating connections

FP = Flange plate (bolted/welded)

FP CS = Flange plates for column splices

FP BS = Flange plates for beam splices

BCP Web BS = Bolted cover web plates for beam splices
BCP Web CS = Bolted cover web plates for column splices
BEP = Bolted end plate

BEP BS = Bolted end plate for beam splice

Mitred Knee = Bolted end plate for mitred knee

Bpad = Bearing pad

DW BS = Directly welded flanges for beam splice

DW CS = Directly welded flanges for column splice
WBC = Welded beam to column

CBB = Column-beam-brace gusset connection

BPI = Base plate

NZS 3404-1997 connections:

AC = Angle cleat

WSP = Web side plate

FEP = Flexible end plate
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Chapter 2: Steel Connections

FP = Flange plate (bolted/welded)
FP BS = Flange plates for beam splices
FP CS = Flange plates for column splices
BCP Web BS = Bolted cover web plates for beam splices
BCP Web CS = Bolted cover web plates for column splices
BEP = Bolted end plate
BEP BS = Bolted end plate for beam splices
Mitred Knee = Bolted end plate for mitred knee
WBC = Welded beam to column
CBB = Column-beam-brace gusset plate connections
BPI = Base plate
Design Standard: CSA S16-14
DA = Angle cleat
SP = Single plate
EP = End plate
FP = Flange plate (bolted/welded)
FP BS = Flange plates for beam splices
FP CS = Flange plates for column splices
WCP BS = Web cover plates for beam splices
WCP CS = Web cover plates for column splices
BEP = Bolted end plate
BEP BS = Bolted end plate for beam splices
Mitred Knee = Bolted end plate for mitred knee
WBC = Welded beam to column
BPI = Base plate
Connection families
BCF = Beam - Column flange
BCW = Beam - Column web
BG = Beam - Girder
BS = Beam splice
CS = Column splice
CC = Continuous beam over column
CBB = Column, beams and braces
CVR = Chevron braces
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Chapter 2: Steel Connections

VXB = Vertical X braces

CB = Column — Base

HCBB = Column — Beam — Horizontal braces
HBBB = Girder — Beam — Horizontal braces
HXB = Horizontal X braces

CHB = Tubular truss (Tubular chord—branches)

Remark: In the detailed connection reports, all the capacity values calculated to evaluate the strength
ratio and the status of the connections are included. Any supplemental verification required is
responsibility of the user.

Connection characteristics
Bolted = all-bolted connection
Welded = all-welded connection
Bolt support = bolted to support
Weld support = welded to support
Bolt beam = bolted to the beam
Weld beam = welded to the beam
n = number of bolts

| = connector length

Note that it is possible to assign more than one connection to a joint. For example the user can assign
a shear connection and a moment connection to one joint.

In the case that member size or loads are modified, there is the need to redesign the connections by

&

Redesian
clicking on the redesign button in the Design tab, Assignment group, &l . The command will

redesign all of the connections. This consists essentially in repeat the assignment process.

As can be seen, the connection design in RCSA is easy and fast. However, the program has flexibility
on how the connections are assigned and designed. The next sections describe in more detail these
aspects.

Inclination angles of members (Skew and Slope)

Many of the connections allow beam inclination angles, either horizontal and/or vertical. The list of
the connections that allow inclination angles are as follows:

AISC 360 connections:

Connection |Family Inclination angles

Skew Slope Both
DA BCF Yes Yes Yes
Clip (shear) | BCW Yes Yes Yes
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Chapter 2: Steel Connections

Angle/s BG Yes Yes Yes
SP BCF Yes Yes Yes
Shear Plate |BCW Yes Yes Yes
BG Yes Yes Yes
BS No No No
CS No No No
EP BCF Yes Yes Yes
End Plate |BCW Yes Yes Yes
BG Yes Yes Yes
SS BCF No No No
Stiffened BCW No No No
Shear
UsS BCF No No No
Unstiffened | BCW No No No
Shear
ST BCF No No No
Shear Tee |BCW No No No
BG No No No
TP BCF No No No
Through BCW No No No
Plate
BP BCF Yes No No
Bent Plate |BCW Yes No No
BG Yes No No
DW BCF Yes Yes No
Direct Weld | BCW Yes Yes No
FullyDW |BCF Yes Yes Yes
\E’v;ﬂly BS No Yes No
MEP BCF No Yes No
Moment BCW No Yes No
EndPlate | gg No Yes No
MEPKnee |BCF No Yes No
Moment

end plate
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Chapter 2: Steel Connections

(Knee)

FP BCF Yes Yes Yes

Flange BCW Yes Yes No

Plate BG Yes No No
BS No No No
CS No No No

MA BCF No No No

Moment

Angles

MT BCF No No No

Moment

Tee

CP CcC No No No

Cap Plate

4A BS No No No

Four

Angles

Splice

PBr BCW No No No

Plate

Bracket

TBr BCF No No No

Tee Bracket

Bracing CBB No No No

connections CVR

beams

Bracing CBB, CVR, No Yes (20°-70°) No

connections | VXB

braces

Horizontal |HCBB, Yes (25 ° - 75°) No No

Bracing HBBB, HXB

connections

braces

BPI CB No No No

Base Plate:

Column

GBP CB No Yes (20°-70°) No
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Chapter 2: Steel Connections

Base Plate:
Braces

Tubular
truss
connections

CHB

No

Yes (30°-70°)

No

The CA connection has a 15° skew limit imposed by the AISC code. Each BP template connection
has the skew angle limits specified as data in the template.

BS 5950 connections:
Connection |Family Inclination angles
Horizontal Vertical Both
Cleat BCF No Yes No
Angles rgew No Yes No
BG No Yes No
Fin Plate BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes Yes Yes
Flexible BCF Yes Yes Yes
EndPlate  rgew Yes Yes Yes
BG Yes No No
Web Cover |BS No No No
Plate cs No No No
Bolted End|BCF No Yes No
Plate
Directly BCF No Yes No
plandes  BCw No Yes No
Directly BCF No Yes No
Flanges and | BCW No Yes No
Web
Welded
Flange BS No No No
Cover Plate CS No No No
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Chapter 2: Steel Connections

GB 50017 connections:

Connection |Family Inclination angles
Skew Slope Both

CA BCF Yes Yes Yes
Clip (shear) |BCW Yes Yes Yes
Anglefs BG Yes Yes Yes
SP BCF Yes Yes Yes
Shear Plate

BCW Yes Yes Yes

BG Yes Yes Yes
DW BCF Yes Yes No

BCW Yes Yes No
MEP BCF No Yes No
Moment BCW No Yes No
End Plate
FP BCF Yes Yes Yes
Flange BCW Yes Yes No
Plate BG Yes No No

BS No No No

CS No No No
BPI CB No No No
Base Plate:
Column
EN 1993-2005 connections:
Connection Family Inclination angles

Skew Skew Skew
Double angle|BCF No Yes No
Cleats BCW No Yes No
BG No Yes No
Fin plate BCF Yes Yes Yes
BCW Yes Yes Yes
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Chapter 2: Steel Connections

BG Yes Yes Yes
Bolted end | BCF No Yes No
plate BS No Yes No
Web cover | BS No No No
plates cs No No No
Flexible end|BCF Yes Yes Yes
plate BCW Yes Yes Yes
BG Yes Yes Yes
Directly BCF Yes Yes No
flanges ~ and gy Yes Si No
web welded
Flange cover|BS No No No
plates cs No No No
Bracing CBB No No No
connections:
beams
Bracing CBB No Yes No
connections:
braces
Base plate: | CB No No No
Column

IS 800-2007 connections:

Connection Family Inclination angles
Skew Slope Both
Cleat angle BCF No Yes No
BCW No Yes No
BG No Yes No
Web side plate |BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes Yes Yes
Moment end BCF No Yes No
plate BS No Yes No
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Chapter 2: Steel Connections

Bolted splice  |BS No No No
web plates cs No No No
Flexible end BCF Yes Yes Yes
plate BCW Yes Yes Yes
BG Yes No No
Flange angles |BCF No No No
Seating angles |BCF No No No
BCW No No No
Bolted splice |BS No No No
flange plates cS No No No
Base plate: BP No No No
Column
For Design Standard AS 4100-1998:
Connection Family Inclination angles
Skew Slope Both
Angle cleat BCF No No No
BCW No No No
BG No No No
Web side plate |BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes Yes Yes
Flexible end BCF Yes Yes Yes
plate BCW Yes Yes Yes
BG Yes No No
Bolted flange |BS No No No
plate splices cs No No No
Bolted web BS No No No
plates splices cs No No No
Bolted end BCF No Yes No
plate BS No Yes No
Mitred knee BCF No No No
Bearing pad BCF No No No
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Chapter 2: Steel Connections

BCW No No No
Seating_ BCF No No No
connections BCW No No No
Directly BS No No No
welded splices cs No No NO
Welded beam |BCF No Yes No
to column
Gusset plate CBB No No No
Base plate CB No No No

For Design Standard NZS 3404-1997:

Connection Family Inclination angles
Skew Slope Both
Angle cleat BCF No No No
BCW No No No
BG No No No
Web side plate |BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes Yes Yes
Flexible end BCF Yes Yes Yes
plate BCW Yes Yes Yes
BG Yes No No
Bolted flange |BS No No No
plate splices cs No No No
Bolted web BS No No No
plates splices cs No No No
Bolted end BCF No Yes No
plate BS No Yes No
Mitred knee BCF No No No
Welded beam |BCF No Yes No
to column
Base plate CB No No No

For Design Standard CSA S16-14:
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Chapter 2: Steel Connections

Connection Family Inclination angles
Skew Slope Both
Angle cleat BCF No No No
BCW No No No
BG No No No
Web side plate |BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes Yes Yes
End plate BCF Yes Yes Yes
BCW Yes Yes Yes
BG Yes No No
Flange cover |BCF No No No
plate BCW  |No No No
BS No No No
CS No No No
Web cover BS No No No
plates splices cs No No No
Bolted end BCF No Yes No
plate BS No Yes No
Mitred knee BCF No Yes No
Welded beam |BCF No Yes No
to column
Bracing_ CBB No No No
connections:
Beams
Bracing CBB No Si No
connections:
Braces
Base plate CB No No No

HSS Section Supports

The connections can be assigned to HSS section supports. This includes some specific and other
modified capacity verifications in reference to | shape supports.

The following connections allow square or rectangular HSS supports:
AISC 360 connections:
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Chapter 2: Steel Connections

Connection | Family Characteristics
to beam to support
DA BCF,BCW bolted/welded welded
SP BCF,BCW bolted welded
TP BCF,BCW bolted welded
ST BCF,BCW bolted/welded welded
us BCF,BCW bolted/welded welded
SS BCF,BCW bolted/welded welded
DW BCF,BCW welded welded
MEP BCF,BCW,BS welded Bolted to a connection
plate (welded to support)
FP BCF, BCW bolted/welded welded
Bracing CBB Bolted (CA, SP),|welded
/welded
Horizontal HCBB Bolted (CA, SP),|welded
Bracing /welded
BPI CB - welded
GBP CB - welded

The following connections allow circular HSS supports:

Connection | Family Characteristics

to beam to support
SP BCF,BCW bolted welded
TP BCF,BCW bolted welded
BPI CB - welded

The following connections allow square or rectangular HSS supports:
BS 5950 connections:

Connection | Family Characteristics

to beam to support
DAWC BCF,BCW bolted bolted
FinP BCF,BCW bolted welded
FEP BCF,BCW bolted bolted
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Chapter 2: Steel Connections

The following connection allows circular HSS supports:

Connection | Family Characteristics
to beam to support
FinP BCF, BCW bolted welded

The following connections allow square or rectangular HSS supports:

GB 500017 connections:
Connection | Family Characteristics
to beam to support

SP BCF,BCW bolted welded
CA BCF,BCW bolted/welded welded
DW BCF,BCW welded welded
FP BCF, BCW bolted/welded welded
BPI CB - welded

The following connections allow square or rectangular HSS supports:
EN 1993-2005 connections:

Connection Family Characteristics
to beam to support
BPI CB - welded
FinP BCF,BCW bolted bolted
DAWC BCF,BCW bolted bolted
EP BCF,BCW bolted bolted
The following connections allow circular HSS supports:
Connection Family Type of union
to beam to support
FinP BCF, BCW bolted welded

The following connections allow square or rectangular hollow section supports for the designs

standard IS 800-2007:

Connection

Family

Characteristics

to beam

to support
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BPI CB - welded
WebSideP BCF, BCW bolted welded
DAWC BCF, BCW bolted bolted
EP BCF, BCW Bolted bolted

The following connections allow circular hollow section supports for the designs standard 1S 800-

2007:
Connection Family Characteristics
to beam to support
WebSideP BCF, BCW bolted welded

The following connections allow square or rectangular hollow section supports for the design
standard AS 4100-1998:

Connection Family Characteristics
to beam to support

BPI CB - welded
WSP BCF, BCW bolted welded
AC BCW bolted bolted
EP BCF, BCW Bolted bolted
Bpad BCF, BCW - -
Column beam |CBB bolted, welded bolted, welded
braces _
connections
SC BCF, BCW bolted, welded bolted, welded

The following connections allow circular hollow section supports for the design standard AS 4100-

1998:
Connection Family Characteristics
to beam to support
BPI CB - welded
WSP BCF, BCW bolted welded

The following connections allow square or rectangular hollow section supports for the design
standard NZS 3404-1997:
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Chapter 2: Steel Connections

Connection Family Characteristics
to beam to support
BPI CB - welded
WSP BCF, BCW bolted welded
Column beam|CBB bolted/welded bolted/welded
braces

The following connections allow circular hollow section supports for the design standard NZS 3404 -
1997:

Connection Family Characteristics
to beam to support
BPI CB - welded
WSP BCF, BCW bolted welded

The following connections allow square or rectangular hollow section supports for the design
standard CSA S16-14:

Connection Family Characteristics
to beam to support
BPI CB - welded
WSP BCF, BCW bolted welded

The following connections allow circular hollow section supports for the design standard CSA S16 -
14:

Connection Family Characteristics
to beam to support
BPI CB - welded
WSP BCF, BCW bolted welded

Tubular truss connections
AISC 360-16 connections:
The following connections allow tubular members:

Connection | Family Characteristics
to chord to branch
Tubular truss|CHB  (Tubular | welded welded
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Chapter 2: Steel Connections

connections

chord-branches)

Allowable member types per connections
AISC 360 connections:

CONNECTIO | FAMIL | MEMBE | BUILT UP BUILT UP MEMBER | SECTIONS
N Y R SYMMETR |UNSYMMETR | FLANGE | ALLOWED
TYPES IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO I, 12C,
HSS_RECT,
HSS_CIRC
CB Tapered YES YES NO I
Bent plate BCF | Prismatic YES NO NO I
BCW | Prismatic YES NO NO I
BG Prismatic YES NO NO I
Bracket Bracket | Prismatic YES NO NO I
plate
Tee Prismatic YES NO NO T
bracket
BS4Angles BS Prismatic YES YES NO I
Cap plate CP Prismatic YES NO NO Beam "I" -
Column "I,
HSS RECT"
Clip angle BCF | Prismatic YES YES Column |Beam "I" -
"YES" | Column "I,
HSS RECT"
BCW | Prismatic YES YES NO Beam "I" -
Column "1,
HSS_RECT"
BG Prismatic YES YES NO I
Directly welded BCF | Prismatic YES YES Column |Beam "I" -
"YES" | Column "I,
HSS_RECT"
BCW | Prismatic YES YES NO Beam "I" -
Column "I,

HSS RECT"
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Fully directly BCF Column, YES YES Column" |Beam "I" -
welded Beam YES™ Column "1,
"Prismati
CII
BCF Tapered YES YES Column"™ |Beam"I"
member YES ™
"Beam"
BCF | Haunched YES YES Column" |Haunch"l, T"
member YES"
"Beam"
BS Prismatic YES YES NO I
BS Tapered YES YES NO I
member
BS Haunched YES YES NO I, T
member
End plate BCF | Prismatic YES YES Column |1
"YES"
BCW | Prismatic YES YES NO |
BG Prismatic YES YES NO I
Flange plate CS Prismatic YES YES Top I
Column
"YES"
BCF Prismatic YES YES NO Beam "I" -
Column "1,
HSS RECT"
BCW | Prismatic YES YES NO Beam "I" -
Column "1,
HSS_RECT"
BG Prismatic YES YES NO |
BS Prismatic YES YES NO I
Gusset base GBP Prismatic YES Column "YES" -| Column |Column "I,
plate Braces "NO" "YES" HSS_RECT"
- Braces "I,
T,C, 12C, L,
T2L,
HSS_RECT,
HSS CIRC"
Gusset chevron CVR | Prismatic YES BEAM "YES" - NO Beam "I" -
Braces "NO" Braces "I, T,
C, 12C, L,
T2L,
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HSS_RECT,
HSS CIRC"
Gusset column CBB Prismatic YES Column "YES" -| Column |Column"I,
beam brace Beams "YES" - "YES" |HSS_RECT"
Braces "NO" - Beam "I" -
Braces "I, T,
C, 12C, L,
T2L,
HSS RECT,
HSS_CIRC"
Gusset VXB VXB | Prismatic YES NO NO Braces "I, T,
C, 12C, L,
T2L,
HSS_RECT,
HSS CIRC"
Horizontal HCBB | Prismatic YES Column"YES"-| Column |Column "I,
gusset column Beams "YES" - "YES" HSS_RECT"
beam brace Braces "NO" - Beam "I" -
Braces "T, C,
L, T2L "
Horizontal HBBB | Prismatic YES Girder - Beam NO Girder "Il " -
gusset girder "YES" - Braces Beam "I" -
beam "NO" Braces " T,
C, L, T2L"
Horizontal HXB Prismatic NO NO NO Braces " T,
gusset C, L, T2L"
Moment end BS Prismatic YES YES NO I
plate BS | Tapered YES YES NO |l
BS Haunched YES YES NO I, T
BCF Column, YES YES Column |Beam "I" -
Beam "YES" Column "1,
"Prismati HSS RECT"
C"
BCF Tapered YES YES Column |Beam "I"
"Beam" "YES"
BCF Haunched YES YES Column |Haunch "I, T"
"Beam" "YES"
BCW | Column, YES YES NO Beam "I" -
Beam Column
"Prismati "HSS RECT
C" n
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BCW | Tapered YES YES NO Beam "I"
"Beam"
BCW | Haunched YES YES NO Haunch "I, T"
"Beam"
Moment end BCF Tapered YES YES Column |1
plate Knee "YES"
PRConnector PR Prismatic YES NO NO I
Single plate BS Prismatic YES YES NO I
BCF Prismatic YES YES Column |Beam "I" -
"YES" Column "1,
HSS_RECT,
HSS _CIRC"
BCW | Prismatic YES YES NO Beam "I" -
Column "1,
HSS_RECT,
HSS _CIRC"
BG Prismatic YES YES NO I
CS Prismatic YES YES Top I
Column
"YES"
Standard tee BCF Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT"
BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT"
BG Prismatic YES NO NO I
Stiffened seated BCF Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT"
BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
Through plate BCF | Prismatic YES NO NO Beam "I" -
Column
"HSS RECT,
HSS _CIRC"
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BCW | Prismatic YES NO NO Beam "I" -
Column
"HSS RECT,
HSS_CIRC"
Unstiffened BCF Prismatic YES NO NO Beam "I" -
seated Column "1,
HSS RECT"
BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT"
Tubular truss CHB | Prismatic NO NO NO “HSS_RECT,
connections HSS_CIRC”
BS 5950 connections:
CONNECTION | FAMIL | MEMBE | BUILT UP BUILT UP MEMBER | SECTIONS
Y R SYMMETR [ UNSYMMETR | FLANGE ALLOW
TYPES IC IC ROTATIO
N
Bolted end plate BS Prismatic YES NO NO I
BS Tapered YES NO NO I
BS Haunched YES NO NO I, T
Cleat angle BCF | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
BG Prismatic YES NO NO |
Fully welded BCF | Prismatic YES NO NO I
BCW | Prismatic YES NO NO |
Flanges welded BCF | Prismatic YES NO NO I
BCW | Prismatic YES NO NO |
Fin plate BCF | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT,
HSS_CIRC"
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BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT,
HSS_CIRC™
BG Prismatic YES NO NO |
Flange cover plate BS Prismatic YES NO NO I
CS Prismatic YES NO NO |
Flexible end plate | BCF | Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
BCW | Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT"
BG Prismatic YES NO NO |
Moment end plate | BCF | Prismatic YES NO NO Beam "I" -
Column "I" -
Haunch "I, T"
BCF | Haunched YES NO NO Beam "I" -
Column "I" -
Haunch "I, T"
Web cover plate BS Prismatic YES NO NO I
CS Prismatic YES NO NO |
GB 500017 connections:
CONNECTI | FAMIL | MEMBER | BUILT UP BUILT UP MEMBER | SECTIONS
ON Y TYPES | SYMMETR |UNSYMMETR | FLANGE ALLOW
IC IC ROTATIO
N
Base plate CB Prismatic YES NO NO Column "I, 12C,
HSS RECT,
HSS CIRC"
Tapered YES NO NO I
Clip angle BCF Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
BCW Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"

78




Chapter 2: Steel Connections

BG Prismatic YES NO NO Beam "I" -
Girder "I,
HSS RECT"
Directly BCF Prismatic YES NO NO Beam "I" -
welded Column "1,
HSS_RECT"
BCW Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT"
Flange plate BCF Prismatic YES NO NO I
BCW Prismatic YES NO NO |
BG Prismatic YES NO NO |
Moment end BCF Column, YES YES NO Beam "I" -
plate Beam Column "1,
"Prismatic" HSS_RECT"
BCF Tapered YES YES NO Beam "|"
"Beam"
BCF Haunched YES YES NO Haunch "I, T"
"Beam"
BCW Column, YES YES NO Beam "I" -
Beam Column
"Prismatic" "HSS RECT"
BCW Tapered YES YES NO Beam "|"
"Beam"
BCW | Haunched YES YES NO Haunch "I, T"
"Beam"
Single plate BS Prismatic YES NO NO |
BCF Prismatic YES NO NO Beam "I" -
Column "1,
HSS_RECT,
HSS CIRC"
BCW Prismatic YES NO NO Beam "I" -
Column "1,
HSS RECT,
HSS CIRC"
BG Prismatic YES NO NO |

EN 1993-2005 connections:
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CONNECTI | FAMIL | MEMBE | BUILT UP BUILTUP | MEMBER | SECTIONS
ON Y R SYMMETR | UNSYMMETR | FLANGE ALLOW
TYPES IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO Column "1,
12C,
HSS_RECT,
HSS_CIRC"
Bolted end BS Prismatic YES YES NO I
plate BS |Haunched|  YES YES NO |1 T
BCF Column, YES YES Column |1
Beam "YES"
"Prismati
ClI
BCF | Haunched YES YES Column |Haunch™"I, T"
"Beam” "YES"
Cleat angle BCF | Prismatic YES YES Column |Beam "I" -
"YES" | Column "I,
HSS_RECT"
BCW | Prismatic YES YES Beam "I" -
Column "I,
HSS RECT"
BG Prismatic YES YES I
Cleat angle CS Prismatic YES YES Top I
Column
"YES"
Fully welded BCF | Prismatic YES YES Column |1
BCF "YES"
Fully welded BCW | Prismatic YES YES I
BCW
Flanges BCF | Prismatic YES YES Column |1
welded BCF "YES"
Flanges BCW | Prismatic YES YES I
welded BCW
End plate BCF | Prismatic YES YES Column |Beam "I" -
"YES" | Column"l,
HSS RECT"
BCW | Prismatic YES YES Beam "I" -
Column "I,

HSS_RECT"
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BG Prismatic YES YES |
CS Prismatic YES NO HSS RECT,
HSS _CIRC
Fin plate BCF | Prismatic YES YES Column |Beam "I" -
"YES" Column "1,
HSS RECT,
HSS _CIRC"
BCW | Prismatic YES YES Beam "I" -
Column "1,
HSS RECT,
HSS CIRC"
BG Prismatic YES YES |
Flange cover BS Prismatic YES YES I
plate CS | Prismatic | YES YES To |
p
Column
"YES"
Gusset column| CBB Prismatic YES Column "YES" -| Column |Column"I" -
beam brace Beams "YES" - "YES" Beam "I" -
Braces "NO" Braces "C, 12C,
L, T2L,
HSS RECT,
HSS _CIRC"
Web cover BS Prismatic YES YES I
plate CS | Prismatic | YES YES To |
p
Column
"YES"
IS 800-2007 connections:
CONNECTI | FAMIL | MEMBE | BUILT UP BUILT UP MEMBER SECTIONS
ON Y R SYMMETR | ASYMMETR | FLANGE | ALLOWED
TYPES IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO I, 12C,
HSS RECT,
HSS CIRC
(Column)
Moment end BS Prismatic YES YES NO I
plate BS | Haunched YES YES NO [IT
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BCF | Prismatic YES YES YES I
(Column, (Column)
Beam)
BCF | Haunched YES YES YES I, T (Haunch)
(Beam) (Column)
Cleat angle BCF | Prismatic YES YES YES | (Beam)
(Column) 1} Hss ReCT
(Column)
BCW | Prismatic YES YES NO | (Beam)
|, HSS RECT
(Column)
BG Prismatic YES YES NO I
Flange angles BCF | Prismatic YES YES YES I
(Column)
Seating angles | BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
End plate BCF | Prismatic YES YES YES | (Beam)
(Column) |} Hss RECT
(Column)
BCW | Prismatic YES YES NO | (Beam)
|, HSS RECT
(Column)
BG Prismatic YES YES NO I
Web side plate | BCF | Prismatic YES YES YES | (Beam)
(Column) |} Hss RECT,
HSS_CIRC
(Column)
BCW | Prismatic YES YES NO | (Beam)
I, HSS_RECT,
HSS_CIRC
(Column)
BG Prismatic YES YES NO I
Flange cover BS Prismatic YES YES NO I
plates CS | Prismatic|  YES YES YES (Top |1

Column)
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Web cover BS Prismatic YES YES NO I
plates CS | Prismatic YES YES YES (Top |1
Column)
AS 4100-1998 connections:
CONNECTI | FAMIL | MEMBE | BUILT UP BUILT UP | MEMBER | SECTIONS
ON Y RTYPES| SYMMETR | ASYMMETR | FLANGE | ALLOWED
IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO I, 12C,
HSS_RECT,
HSS_CIRC
(Column)
Bolted end BS Prismatic YES YES NO I
plate BS |Haunched|  YES YES NO |I,T
BCF Prismatic YES YES YES I
(Column, (Column)
Beam)
BCF | Haunched YES YES YES I, T (Haunch)
(Beam) (Column)
Mitred Knee BCF | Prismatic Yes Yes YES I
(Column)
Angle cleat BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
Flange plate BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
Seating BCF Prismatic YES YES YES I, HSS RECT
connections (Column) | (Column)
BCW | Prismatic YES YES NO I, HSS_RECT
(Column)
End plate BCF | Prismatic YES YES YES I
(Column)
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BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
Web side plate | BCF | Prismatic YES YES YES | (Beam)
(Column) |
HSS_RECT,
HSS_CIRC
(Column)
BCW | Prismatic YES YES NO | (Beam)
L,
HSS_RECT,
HSS_CIRC
(Column)
BG Prismatic YES YES NO I
Bolted flange BS Prismatic YES YES NO I
plates CS | Prismatic | YES YES YES (Top |1
Column)
Bolted web BS Prismatic YES YES NO I
plates CS | Prismatic YES YES YES (Top |
Column)
Bearing pad BCF | Prismatic YES YES YES (Top |l (Beam)
Column) |
HSS_RECT,
HSS_CIRC
(Column)
BCW | Prismatic YES YES YES (Top |l (Beam)
Column) |
HSS_RECT,
HSS_CIRC
(Column)
Directly BS Prismatic YES YES NO I
welded splices = prismatic | YES YES YES (Top |1
Column)
Welded beam BCF | Prismatic Yes Yes YES I
to column (Column)
Column beam CBB | Prismatic YES Column "YES"| Column |Column"l,
braces - Beams "YES" |HSS RECT"
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connections "YES" - - Beam "I" -
Braces "NO" Braces "I,
12C, L, T2L,
HSS_RECT,
HSS_CIRC"
NZS 3404-1997 connections:
CONNECTI | FAMIL | MEMBE | BUILT UP BUILT UP | MEMBER | SECTIONS
ON Y R TYPES| SYMMETR | ASYMMETR | FLANGE | ALLOWED
IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO I, 12C,
HSS_RECT,
HSS _CIRC
(Column)
Bolted end BS Prismatic YES YES NO I
plate BS | Haunched YES YES NO LT
BCF Prismatic YES YES YES |
(Column, (Column)
Beam)
BCF | Haunched YES YES YES I, T (Haunch)
(Beam) (Column)
Mitred Knee BCF Prismatic Yes Yes YES I
(Column)
Angle cleat BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
Flange plate BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
End plate BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
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Web side plate | BCF | Prismatic YES YES YES | (Beam)
(Column) I
HSS_RECT,
HSS_CIRC
(Column)
BCW | Prismatic YES YES NO | (Beam)
L,
HSS_RECT,
HSS_CIRC
(Column)
BG Prismatic YES YES NO I
Bolted flange BS Prismatic YES YES NO I
plates CS | Prismatic YES YES YES (Top |
Column)
Bolted web BS Prismatic YES YES NO I
plates CS | Prismatic | YES YES YES (Top |1
Column)
Welded beam BCF | Prismatic Yes Yes YES I
to column (Column)
CSA S16-14 connections:
CONNECTI | FAMIL | MEMBE | BUILT UP BUILT UP | MEMBER | SECTIONS
ON Y RTYPES | SYMMETR | ASYMMETR | FLANGE | ALLOWED
IC IC ROTATIO
N
Base plate CB Prismatic YES YES NO I, 12C,
HSS_RECT,
HSS_CIRC
(Column)
Bolted end BS Prismatic YES YES NO I
plate BS |Haunched|  YES YES NO  |I,T
BCF | Prismatic YES YES YES I
(Column, (Column)
Beam)
BCF | Haunched YES YES YES I, T (Haunch)
(Beam) (Column)
Mitred Knee BCF Prismatic Yes Yes YES I

(Column)
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Angle cleat BCF | Prismatic YES YES YES |
(Column)
BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
Flange plate BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
End plate BCF | Prismatic YES YES YES I
(Column)
BCW | Prismatic YES YES NO I
BG Prismatic YES YES NO I
Web side plate | BCF | Prismatic YES YES YES | (Beam)
(Column) |
HSS RECT,
HSS_CIRC
(Column)
BCW | Prismatic YES YES NO | (Beam)
I,
HSS_RECT,
HSS_CIRC
(Column)
BG Prismatic YES YES NO I
Flange plate BS Prismatic YES YES NO I
splices CS | Prismatic YES YES YES (Top |
Column)
Web cover BS Prismatic YES YES NO I
plates splices = prismatic | YES YES YES (Top |1
Column)
Welded beam BCF | Prismatic Yes Yes YES I
to column (Column)
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Design Criteria

It is important for the user to know exactly how the design process is performed. Each assignment
button (either from the Smart, Basic or Gusset connections) is associated with a list of connections
templates.

Design criteria for RCSA

When a connection template is assigned, after introducing loads, materials and members, the program
will check the templates in the list order. As soon as it finds a connection template that complies with
the strength requirements and geometrical conditions, it will be assigned. Note that the order of the
list will give the hierarchy and preference for the connection assignment. If any connection meets all
the requirements, the last checked connection in the list would be assigned even if it does not satisfy
the requirements. The user has to verify the results to accept or dismiss the proposed connection.

However, it could be the case that an assignment button does not assign any connection. This may
happen because at least one validation check was not satisfied. The connection validation checks are
conditions that have to be met in order to avoid the invalidation of the connection. For example,
according to the AISC code, the maximum skew for a shear connection must not be more than 15°. If
a joint has more than 15° and the connection is tried to be assigned, a message will be shown that was
not possible to assign any connection. Besides, if in an assigned connection the skew angle or the
section type of the members is modified with a value that invalidates the connection, the graph of the
connection will disappear.

Any database connection template may be included in the list of an assignment button. When an
assignment button is applied to the model, the resultant connections are based on one of the specified
connection templates, but the model connection itself is stored with the structure and is not linked to
the template after assignment.
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Database Organization

Each connection in the database is categorized according to the family to which it belongs. RAM
Connection currently offers users the following families of connections; the connection families are:

1. Beam — Column Flange (BCF)
2. Beam — Column Web (BCW)
3. Beam — Girder (BG)

4. Beam Splice (BS)

. Column Splice (CS)

(62}

6. Continuous beam over column (CC)

7. Column, beams and braces (CBB)

8. Chevron braces (CVR)

9. Vertical X braces (VXB)

10. Column — Base (CB)

11. Column — Base — Braces (CB)

12. Column — Beam — Horizontal braces (HCBB)
13. Girder — Beam — Horizontal braces (HBBB)
14. Horizontal X braces (HXB)

15. Tubular truss connections (CHB)

=

Press the ““"MEHOMS phutton in the Database group — Home tab. This action will open the connection
templates window.
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Group: [SI2 United Eingdom v L
Tables [tems .
i) Eolted End Plate BCF il EEF BCF Extended bath ways =
@ Bolted End Plate BS ﬂ BEP BCF Extended one way =
I3 Directly Flanges Welded BCWwW ﬂ BEP BCF Flush
I Directhy Fully ‘Welded BCF [#] BEP BCF Wind-Mament Extended =
I Directhy Fully Welded BCW ﬂ BEP BCF ‘Wind-Momenk Flush 'j
3 Double Angle Web Cleat BCF [# BEP_BCF E_20PL_7B_M20 G5_8 ul
3 Double Angle Web Cleat BC [# BEP_BCF E_20PL_7B_M24 G5_8 a
3 Double Angle Web Cleat BG [# BEP_BCF E_20PL_3B_M20 G5_8
3 Fin Plate BCF [# BEP_BCF E_20PL_3B_M24 G5_8 =it
3 Fin Plate BCW [# BEP_BCF_E_Z0PL_4B_M20 G5_8 =1
[ Fin Plate BG [# BEP_BCF_E_Z0PL_4B_M24 G5_8 ma
[ Flange Cover Plate BS [¥ BEP_BCF_E_ZOPL_SB_M20 G3_8 Al
I Flange Cover Flate €5 |_-‘f BEP_BCF_F_20PL_SB_M24 G5_G b=
[ Flexible End Plate BCF [# BEP_BCF_E_2SPL_7B_M20 G5_5 A
[ Flexible End Plate BCW [# BEP_BCF_E_2SPL_7B_M24 G5_8
[ Flexible End Plate BG (¥ BEP_BCF_E_2SPL_3B_M20 G5_5
[ Site Welded BCF [# BEP_BCF_E_2SPL_3B_M24 G5_5
@ web Caver Plate BS [# BEP_BCF_E_2SPL_4B_M20 G5_5
[ web Caver Plate C5 [# BEP_BCF _E_2SPL_4B_M24 G5_5
v | [ BEP_BCF E_7SPL SB M20GE S

The window that is displayed is the connection-database window.
Each connection template in the database can be considered a ‘Basic’ or a ‘Smart’ connection.

Basic Connection: A connection template that can automatically adjust the geometry (position or
dimensions) of the connection pieces to fit the connecting members. It does not calculate the quantity
or dimensions of the connecting pieces (bolts, plates etc.) to resist the applied forces.

Smart Connection: A connection template that can automatically calculate the quantity and
dimensions of the connecting pieces (bolts, welds, plate sizes, etc.) to resist the applied forces.

Within each folder in the left side is a list of single connection templates shown in the right side of
the window. Two templates with the same name are not allowed, even in different folders. It is the
user’s prerogative how to group the templates within a folder. The folder name should be used as an
organizational tool to assist in grouping connections according to user’s own practice. The
connection templates that are installed with RAM Connection are grouped in two main groups (Smart
and Basic connections) and subdivided according to function (Shear, Moment or Bracing) and type
(Single plate, End plate, etc.). This classification keeps the shear, moment and bracing connections
separate. However, the user can also create folders where the bracing, moment and shear connection
templates are in one folder and even in one connection template (combined connection template, only
for moment and shear connections).

The templates tables may contain a set of basic templates and smart templates for each family and
type. The smart connections have the capability to design some of its own properties based on the
forces and members to which it is assigned. The ‘Basic’ connections contain a simple macro that
adjusts the dimensions and location of the connection pieces according to the joint members. Once
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again it should be noticed that this organizational structure (separating the smart connection templates
from the other connection templates) is not significant in terms of how RAM Connection works.
However, before creating a new connections database, the way of organizing it should be conceived
in order to rapidly locate the connections desired to be considered for design.

It is very important to note that in the case of Smart Connections, while some of the connection
parameters are designed based on the required forces, others may be designed according to geometry.
If a smart connection template does not design the connection according to user’s convenience,
copies of the smart connection may be created with variations on the desired parameter.

To identify basic templates from smart templates watch for the template name. The name of basic
templates has the information of connection elements dimensions such as thicknesses, bolt diameters,
angles sizes, weld sizes, etc. Smart templates do not have this information contained in the name. For
example, select the “United States” group, “Clip Angle BCF” table and look at the names “DA BCF
All bolted” and “DA_BCF_L 3x3x1/2 2B1”. The first one is a smart template and the second one, a
basic template.

The following smart connection templates are included in the program. Note that the items that are
optimized in each template are listed, if an item is not listed then there is a default value associated
with the connection that can be modified as required to suit the particular requirements:

AISC 360 connections:

Type of | Family and Description Optimization of the
connections following parameters

(Folder name)

DA BCF, BCW, BG double angle|number of bolts for bolted
connections connections, weld size for
welded  connections  and
angle size
DA Beam splice | BS double angle bolted connections number of bolts and angle
size
SP BCF, BCW, BG, single plate angle|number of bolts, plate size,
connections weld size to support
SP Beam splice BS single plate angle connections number of bolts, plate size
EP BCF, BCW, BG end plate connections | number of bolts, plate size,

weld size to beam for bolted
connections and plate size
and welds sizes for welded
connections

ST BCF, BG shear tee connections tee size, number of bolts for
bolted and weld size for
welded connections

SS BCF, BCW stiffened seated | bolts rows , weld size and
connections, type SST, SSP, SS2L connector size
UsS BCF, BCW unstiffened  seated |angle size bolts rows or weld
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connections

size

DW BCF, BCW, BG directly welded |extended plate size for BCW
connections connections
FullyDW BCF, BS fully directly welded |Fillet welds
connections
FP BCF, BCW, BG bolted flange plate |bolts rows, distances between
connections bolts, top and bottom plate
thickness, weld size to
support
FP BCF, BCW, BG welded flange plate |welds sizes, top and bottom

connections

plate sizes

MEP, MEPKnee

BCF Moment end plate connections

bolts sizes, Weld sizes , bolt
rows, plate thickness

MA BCF bolted moment angle bolt rows and angle size

Base Plate: Column base plate connections The Thickness, length and
. width of the base plate, the
Pinn : ’

f ed, o length and diameter of the
Fixed uniaxial, anchors, and the support’s
Fixed biaxial weld size

Gusset base plate

Column and braces base plate
connections

The Thickness, length and
width of the base plate, the
length and diameter of the
anchors, and the support’s
weld size. See the following
table for gussets details

Gussets and
Horizontal gussets

CBB, CVR, VXB, HCBB, HBBB, HXB
connections

See the following tables for
details

Gusset Gusset-to-Brace Gusset-to-Beam or Column
All For Wand |For L, T2L,|Directly |Single Double
WT C, 12C y HSS | Welded Plate Angles
sections | sections
Le, Lel and|Number of |Weld length |Required |Required |Number of
Le2 distances | bolts  on | (toe and heel) | weld size |weld size |bolts on
to let the|claw — if it s support — if
gusset be | angles welded it is bolted
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compatible
with the
connectors
geometry

bolts
splice
plates

Number of
on

Number  of
bolts — if it is
bolted

Number of
bolts on
beam/gusset
— if it s
bolted

Number
of bolts

Plate
thickness

Support weld
size —if it is
welded

Beam/gusset
weld size — if
it is welded

Gusset-to-Brace

Gusset-to-Girder or Beam

For
sections

WT, L, T2L,

C

Directly Bolted

Double Angles

Number of bolts.

Number of bolts.

Number of bolts on support
and Angle section — if it is
bolted

Number of bolts.

Number of bolts.

Number of bolts and Angle
section — if it is bolted

Support  weld size and
Angle section — if it is
welded
Type of | Family and Description Optimization of the

connections
(Folder name)

following parameters

Tubular CHB Weld size.

connections

BS 5950 connections:

Type of | Family and Description Optimization of the

connections
(Folder name)

following parameters

BEP BCF, Bolted End Plate connections Number of bolts, Weld Size,
Plate thickness
FEP BCF, BCW, BG, Flexible end plate | Number of bolts, Weld Size,

connections

Plate thickness
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DAWC BCF, BCW, BG Cleats angles|Number of bolts, Angle
connections section
FW BCF, BCW Flanges welded connections | Weld size, Plate thickness
FWW BCF, BCW Flanges and web welded | Weld size, Plate thickness
connections
FinP BCF, BCW, BG Fin Plate connections |Number of bolts, Plate
thickness

FCP Beam splice

BS bolted flange plate connections

Number of bolts and plate
thickness for top and bottom
plate

FCP Column
splice

CS bolted flange plate connections

Number of bolts and plate
thickness for front and back
plate

WCP Beam Splice

BS bolted web plate connections

Number of bolts and plate
thickness

WCP
splice

Column

CS bolted web plate connections

Number of bolts and plate
thickness

GB 50017:03 Connections:

Type of
connections

(Folder name)

Family and Description

Optimization of the
following parameters

CA

BCF, BCW, BG double angle
connections

Number of bolts for bolted
connections and angle size

SP BCF, BCW, BG, single plate angle Number of bolts, plate size
connections and weld size.
DW BCF, BCW, BG directly welded
connections
FP BCF, BCW, BG bolted flange plate Bolts rows, distances
connections between bolts, top and
bottom plate thickness, weld
size to support
FP BCF, BCW, BG bolted flange plate Welds sizes, top and bottom
connections plate sizes
MEP BCF Moment end plate connections Bolts sizes, Weld sizes , bolt
rows, plate thickness
Base plate Column base plate connections Thickness, length and width

of the base plate, the length
and diameter of the anchors
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EN 1993-2005 Connections:

Type of
connections

(Folder name)

Family and Description

Optimization of the
following parameters

Smart BEP

BCF, Bolted End Plate connections

Bolt sizes, Weld sizes, plate
Thickness, Flush extension
distance

Smart BEP BS

BS, Bolted End Plate connections

Bolt sizes, Weld sizes, plate
Thickness, Flush extension
distance

Smart BCP Flanges

BS, CS, bolted flange plate connections

Bolt sizes, plate Thickness.

Smart BCP web BS, CS, bolted web plate connections | Bolt sizes, plate Thickness.
Smart DAWC BCF, BCW, BG Cleats angles|Angle section, bolt number to
connections beam and support.
Smart WAC CS Bolt number in plate and
support
Smart FinP BCF, BCW, BG Fin Plate connections | Bolt sizes, Weld Sizes, plate
Thickness
Smart EP BCF, BCW, BG, Flexible end plate |Bolt number, Weld sizes,
connections plate Thickness
Smart DW BCF, BCW, Directly welded beam to | Weld sizes, plate Thickness
column connections
Base plate: Column base plate connections Thickness, length and width
: of the base plate, the length
anned, o and diameter of the anchors
Fixed uniaxial, and the support’s weld size
Fixed biaxial
Bracing Connections CBB_DB See the following table for
details
Gusset Gusset-Brace | Gusset-Beam or Column
All To sections L, C, Directly welded

12C y HSS

Le, Lel and Le2
distances to let
the gusset be
compatible with

Weld length (toe
and heel) —if it is
welded

Weld sizes
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the connectors
geometry

Bolt number if it is
bolted connection

For the Design standard IS 800-2007:

Type of
connections

(Folder name)

Family and Description

Optimization of the
following parameters

Smart MEP

BCF, Moment End Plate connections

Bolt number,
plate thickness,
extension distance.

weld sizes,
and flush

Smart MEP BS

BS, Moment End Plate connections

weld sizes,
and flush

Bolt number,
plate thickness,
extension distance.

Smart BCP Flanges

BS, CS, bolted flange splice plates
connections

Bolt number, plate thickness.

Smart BCP web

BS, CS, bolted web splice plates
connections

Bolt number, plate thickness.

Smart DAWC BCF, BCW, BG Cleats angles|Angle section, bolt number to
connections beam and support.

Smart WebSideP  |BCF, BCW, BG Web side plate|Bolt number, weld sizes,
connections plate thickness.

Smart EP BCF, BCW, BG, Flexible end plate |Bolt number, weld sizes,

connections

plate thickness.

Seating angles

BCF, BCW, seating angle connections

Angle section, bolt number,
and weld sizes.

Flange angles

BCF, flange moment angles

Angle section, bolt number.

Base plate:
Pinned,

Fixed uniaxial,
Fixed biaxial

Column base plate connections

Thickness, length and width
of the base plate, the length
and diameter of the anchors
and the support’s weld size.

For the Design standard AS 4100-1998:

Type of
connections

(Folder name)

Family and Description

Optimization of the
following parameters

Smart BEP

BCF, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
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and flush extension distance.

Smart BEP BS

BS, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart BCP Flanges

BS, CS, bolted flange splice plates
connections

Bolt number, plate thickness,
weld sizes.

Smart BCP web BS, CS, bolted web splice plates|Bolt number, plate thickness,
connections weld sizes.

Smart AC BCF, BCW, BG Cleats angles|Angle section, bolt number to
connections beam and support.

Smart WebSideP  |BCF, BCW, BG Web side plate|Bolt number, weld sizes,
connections plate thickness.

Smart EP BCF, BCW, BG, Flexible end plate |Bolt number, weld sizes,
connections plate thickness.

Seating BCF, BCW, seating angle connections |Angle section, angle length

connections

and bolts number.

Flange plate BCF, flange moment angles Plate thickness, bolts number
and weld sizes.

Mitred Knee BCF, Bolted End Plate connections Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart WBC BCF, Welded beam to column Weld sizes

Directly  welded | BS, CS, directly welded members for | Weld sizes

splices splices

Base plate: Column base plate connections Thickness, length and width

. of the base plate, the length

P?nned, o and diameter of the anchors

Fixed uniaxial, and the support’s weld size.

Fixed biaxial

Smart CBB CBB, column beam braces connections | See the following table for
details

Gusset Gusset-Brace | Gusset-Beam or Column
All To sections L, C, Directly welded

12C y HSS

Le, Lel and Le2
distances to let
the gusset be
compatible with

Weld length (toe
and heel) —if it is
welded

Weld sizes
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the connectors
geometry

Bolt number if it is
bolted connection

For the Design standard NZS 3404-1997:

Type of
connections

(Folder name)

Family and Description

Optimization of the
following parameters

Smart BEP

BCF, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart BEP BS

BS, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart BCP Flanges

BS, CS, bolted flange splice plates
connections

Bolt number, plate thickness,
weld sizes.

Smart BCP web

BS, CS, bolted web splice plates
connections

Bolt number, plate thickness,
weld sizes.

Smart AC BCF, BCW, BG Cleats angles|Angle section, bolt number to

connections beam and support.

Smart WebSideP  |BCF, BCW, BG Web side plate|Bolt number, weld sizes,

connections plate thickness.

Smart EP BCF, BCW, BG, Flexible end plate |Bolt number, weld sizes,

connections plate thickness.

Flange plate BCF, flange moment angles Plate thickness, bolts number
and weld sizes.

Mitred Knee BCF, Bolted End Plate connections Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart WBC BCF, Welded beam to column Weld sizes

Base plate: Column base plate connections Thickness, length and width

: of the base plate, the length
anned, o and diameter of the anchors

Fixed uniaxial, and the support’s weld size.

Fixed biaxial

For the Design standard CSA S16-14:

Type of
connections

Family and Description

Optimization of the
following parameters
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(Folder name)

Smart BEP

BCF, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart BEP BS

BS, Bolted End Plate connections

Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart BCP Flanges

BS, CS, bolted flange splice plates
connections

Bolt number, plate thickness,
weld sizes.

Smart BCP web

BS, CS, bolted web splice plates
connections

Bolt number, plate thickness,
weld sizes.

Smart AC BCF, BCW, BG Cleats angles|Angle section, bolt number to

connections beam and support.

Smart WebSideP  |BCF, BCW, BG Web side plate|Bolt number, weld sizes,

connections plate thickness.

Smart EP BCF, BCW, BG, Flexible end plate |Bolt number, weld sizes,

connections plate thickness.

Flange plate BCF, flange moment angles Plate thickness, bolts number
and weld sizes.

Mitred Knee BCF, Bolted End Plate connections Bolt number, weld sizes,
plate thickness, bolt diameter
and flush extension distance.

Smart WBC BCF, Welded beam to column Weld sizes

Base plate: Column base plate connections Thickness, length and width

: of the base plate, the length

Pinn : ’

f ed, o and diameter of the anchors

Fixed uniaxial, and the support’s weld size.

Fixed biaxial

The following connection name convention has been adopted:

<Connection Type — Connection Family -Connection Characteristic — Design Parameter>

Smart Connection example: DA BCF Weld support Bolt beam

Basic Connection example:

DA_BCF_L 3x3x1/4_3B3/4

Remark: The folders where the Connection Database, the LEO files and the Toolbar are located
could be configured, by choosing any required directory, even a network directory. To do this, select
the page Default folders after pressing the option General configuration in the File button menu.
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=1 General Configuration
8= General options for warking in RAM Elements
General
Configuration
[P Design  Output  Bentley Cloud Services Save as...
* | 2edn jj g =oeee 5. ."‘5 [N % % s — @ License Configuration
N Delete C F# Goto Add/Edit Secti Material C ti Bolts Welds  Anch 4 ERE e
e ° VEd cctions Materisls Connections  Bokts  Welds  Anchors
3¢ elete By © Generate T
Help Configuration
Joints Load conditions Databases
Structural Dashboard
Create bug report
Exit
Configuration ? >

Graphic Print ~ User folders | anguage
MOTE: Please save your model before modifying any item on this page !

Models:
| CAProgramData\BentlewviEngineering\RAK Connection'11.2.00Data |

Databases:
| C:\ProgramCata‘Bentley\Engineering\RAM Connection'11.2.0\Databaze |

Toolbar:
| C:AProgramData\BentlewviEngineering\RLAN Connectiony11.2.00ConnectionToolbars |

=L Default values

Directories configuration window

Creation of a new connection
The steps to create and add templates to the connection database are discussed next.

To add a new folder proceeds as follows in the database dialog window:

101



Chapter 2: Steel Connections

S s A SR s

Sections  Maternials  Connections Bolts  Welds  Anchors

Databases

Go to the Home tab, Databases group and press the Connections button. A dialog window will
appear.

The dialog window shows a combo box with the label “Group”, as can be seen in the following
figure:

Group: |EE United States w

215 United Kingdom

d States

The program installs connections databases by group and regions. In the left side of the window the
Tables for the current group are located, and they are determined by type of connection contained in
the group. In the right side of the window there is the items list for each table.

The user cannot modify the databases (items, tables and groups) that are installed by the program. It

24
is possible to access to see items data and properties with the edition button E| , but without the
chance to modify this information. However, this dialog allows the user to create and edit own
groups, tables and items. The procedure to execute this is described as follows:

Press the Ts button to add a New group to the database. After that, a name for the new group is
required in the displayed window:

Mame: ShearConnections1|

Enter a name for the New group to define the connections.

Then, add a new Table by pressing the = button. A new dialog will be displayed to enter the name
for the new table. It is also required to select the type of table. The following dialog will be shown:
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New connection
Structural type :

Single plate
Frame

A single plate connection is always w
) column and bolted to the supported beam.
Design code :

AlSC

Connector type :

Shear connection

Joint type :

Beam - Column flange

Connector name :

Single plate

Single Plate {Description)

Table name:

ShearConnections]

Enter a descriptive name for the template. The name is used to identify the template and has to be
unique in the whole database. Then choose if you want to define a shear, moment, combined or a
gusset connection. Also, define the design code, joint family and connection type.

A single connection is comprised of either a shear or a moment connection. A combined connection
is comprised of both a shear and a moment connection type. For example, the extended end plate
connection is considered a combined connection.

Note: It is possible to enter a new connection in the Application Data\ Bentley\Engineering\RAM
Connection folder. Note that the program will not allow you to enter a template in the directory
where the program files were installed.
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3 =

New connection
Structural type :
Single plate
Frame

A single plate connection is always welded to the

. column and bolted to the supported beam.
Design code :

AlISC
Connector type : -,
Shear connection

Joint type :

Connector name :

Single plate

Beam - Column flange D}/—f‘

Single Plate {Description)

Table name:

ShearConnections]

For any connection, first define a shear, moment, combined or gusset connection, after that, select
the design code, then select the joint family type and finally choose the connection type.

(1) Structural type: Frame, Truss, etc. must be selected.

(2) Design code: Define the design standard. RAM Connection designs connections according to the
ANSI/AISC 360-05 (American standard), ANSI/AISC 360-10 (American standard), ANSI/AISC
360-16 (American standard), BS 5950-00 (British standard), GB 50017-2003 (Chinese standard), EN
1993-2005 (Europe standard), IS 800-2007 (Indian standard), AS 4100-1998 (Australian standard),
NZS 3404-1997 (New Zealand standard) and CSA S14-16 (Canadian standard).

(3) Connector type: According to the structural type; shear, moment, combined or gusset
connections must be selected for “Frame” type and tubular truss connections for “Truss” type.

(4) Joint type: Describes the type of joint, beam-to-girder, beam-to-column-flange, etc. The
available families according to the structural type are the following:

Frame type:

1. Beam - Column Flange
2. Beam - Column Web
3. Beam - Girder

4. Beam Splice
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5. Column Splice

6. Continuous beam over column

7. Column, beams and braces

8. Chevron braces

9. Vertical X braces

10. Column — Base

11. Column — Base — Braces

12. Column — Beam — Horizontal braces
13. Girder — Beam — Horizontal braces
14. Horizontal X braces

Truss type:

1. Tubular chord-branches

(5) Connector name: The combo contains all available connections according to the connector type
chosen. Example, Single plate.

(6) Table name: Enter the name of the new table template.

To finish the connection template definition, press the - putton to create a new item (template) for
the current table. The connection dialog (pad) with all the connection data will be displayed.

Template 2

Optimizable

General information

ct: Top cope length
deb: Bottom cope depth

cb: Bottom cope length

Oin
Single plate -

edincludes the corrosive influence considerations about the spacing between bolts and edges in a bolted connection

After pressing the OK button the connection pad is open.
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The user must notice that when it is desired to add more items to the current table, the program
automatically uses the same type of connection for the defined table. That is to say, for the example
shown in the previous figures, after adding a new material for the table “ShearConnectionl”, the new
item will be defined with the same type and similar data will be required.

Note: To create a connection copy, place the cursor at the desired connection to copy and press the
L button and the program will export the data to the clipboard.
The following tools to manage the database are available in the window:

¥ Creates a new template.

=

Copies the current template.

El Edits the current template.

= Deletes the current template.

Moves the current folder or template to an upper position.

= Moves the current folder or template to a lower position.

A Exports all the templates data of the current folder to the clipboard.
@ |mports the template data from the clipboard to the database.

zL Orders alphabetically all folders.

To create multiple connections that are similar except for one or few parameters (number of bolts or
size of plates, etc.) then it may be more convenient to use the ability to generate connections in
Excel™ as illustrated below.

1) Select the folder to copy to Excel.
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Group: EE United States

T ables

[ Four Angles BS | SP_BCF_1/4PL_2B3/4
|3 Gusset Base Plate _| SP_BCF_1/4PL_2B7/8
[ Gusset Flate CEB ] sP_BCF_1f4PL_3B1
[ Gusset Flate CVR | sP_BCF_1/4FL_3B3/4
[ Gusset Plate VXB SP_BCF_1/4FL_3B7/8
[ MEF Knee BCF ] sP_BCF_1f4PL_4B1
%1 Moment Angle_Tee BCF | SP_BCF_1/4PL_4B3/4
iC3 Moment End Plate BCF _ ] sP_BCF_1/4PL_4B7/3
iC3 Moment End Plate BCW ] sP_BCF_1f4FL_5B1
{8 Moment End Flate BS | sP_BCF_1/4FL_5B3/4
%1 Moment End Flate BS Apex _| SP_BCF_1/4PL_5B7/8
(8 Shear End Flate BCF ] sP_BCF_3/8FL_2B1
(8 Shear End Plate BCW | sP_BCF_3/8FL_2B3/4
[ shear End Flate BG _ ] sP_BCF_3faPL_2B7/3
(&4 Single Plate BCF | _] SP_BCF_3/8PL_3B1
[ single Plate BCW | sP_BCF_3/8FL_3B3/4
[ single Plate BG _ ] sP_BCF_3f8PL_3B7/3
[ single Flate BS ] sP_BCF_3/8FL_4B1
I single Plate C5 | sP_BCF_3/8FL_4B3/4
[ Standard Tee BCF _ ] sP_BCF_3faPL_4B7/3
[ standard Tee BCW ] sP_BCF_3/8PL_5B1
[ Standard Tee BG | sP_BCF_3/8PL_SB3/4
[ stiffened Seated BCF _ ] sP_BCF_3/aPL_SBE7/B
[ stiffened Seated BCW

2) As illustrated above, press the button “Copy items to clipboard”. Open Excel and paste the
information in a spreadsheet.

In Excel appear the templates and its variables names. Each template data corresponds to one table
row.
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H ©- [T Bookl - Excel T EH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Sign in
X T L e = = - E"Inser‘t - Z - A
Calibri i AN E=E= =F General - 7 Ad H
P B - C d' | Fi - Cell EDelete - [~ SZ & Find &
aste B I U- Py . === aEas - S0 WM onditional Formatas Ce et ort n
¥ - 4 o Formatting ~  Table~ Styles ~ EiFormat™ & Figere Select~
Clipboard = Font [P} Alignment [P} Number ] Styles Cells Editing -
A9 - Ji A
A B C D E G H 1 J K. L Wl M o |~
1 |Bentley.AISC.SPlateBCF
2 |Name Optimize IsSeismic Seismiclo BeamSect BeamPlatiDcl Ct Dc2 Ch SkewAngl slopeAnglConnkcc  beveled Columng
3 |SPEBCF TRUE FALSE 0'W18x71 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
4 |SP_BCF_1/4PL 2B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
5 |SP_BCF_1/4PL_3B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
6 |SP_BCF_1/4PL_4B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
7 |SP_BCF_1/4PL_S5B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
8 |SP_BCF_1/4PL 2B7/8 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
9| |
10
11
12
Sheetl [] »
READY H I -——+ 100%

3) Modify the desired data. Remember to name the connections uniquely (keep the folder name at the

beginning of the name).
H - oo& s Bookl - Excel ?T EH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Signin
LTI & .- = = - Eolnset ~ 2 - A
Calibri u sy =E=2 8- 2 [cene = 2] 7] A H
0 Eg - (%] & &7 Delete - [T~ z ]
Paste - B I U-~ b A- === &= - -0p e 1M Conditional Formatas Cell . Sort & Find &
- - 7" Formatting~ Tabler Styles- B Format~ L7 Filter~ Select
Clipboard & Font [F1 Alignment I Mumber 71 Styles Cells Editing s
Al - Jf¢ | Bentley.Aisc.splateBcr ~
A B C D E Al Al AR AL AN AN AD AP AQ |~
1 |Bentley.AISC.5PlateBCF |
2 |Name Optimize IsSeismic Seismiclo BeamSect BeamPlati Bolt PlateBolt: PlateBolt: BeamPlat BeamPlati Weld WeldD
3 |SP_BCF_1/4PL_2B3/4 FALSE FALSE 0 W 21x30 A36 3/4" A325 0 1 o 1 E7OXX 3
4 |SP_BCF_1/4PL_3B3/4 FALSE FALSE 0 W 21x50 A36 7/8" A325 0 1 0 1 E70XX 3
5 |SP_BCF_1/4PL_4B3/4 FALSE FALSE 0 W21x50 A36 3/4" A325 0 1 0 1 E70XX 3
6 |SP_BCF_1/4PL _5B3/4 FALSE FALSE 0W21x30 A36 1" A325 N 0 1 0 1 E70XX 3
7 |SP_BCF_1/4PL 2B7/8 FALSE FALSE 0 W 21x30 A36 7/8" A325 0 1 0 1 E70XX 3
8
9
10
11
12
Sheetl [] »
READY H o -——+ 100%

4) Then select all the information and copy the data to the clipboard (Ctrl+C)
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H ©- [E Bookl - Excel T H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Signin
ey M T L e = = - E‘“‘Inser‘tv >- A
Calibri S A E=a =3 General = ? ’_? Y H
P?E@v &y . C d I F pt EXDEME . mv Szrt&F d &
aste B I U-~- - - - === &E 5= - $ - 0 9 (.-.0 .0.0 onditional Format as . ls] n
- 4 A e Formatting~  Table ~ EiFomat & Fere Select~
Clipboard & Font [F] Alignment [F] Mumber [F] Cells Editing -~
AL - f || Bentley.AIsc.SplateBCF A
A B C D E F G K L M N 0 [~
1 |Bentley.AISC.SPlateBCF
2 |Mame Optimize IsSeismic SeismicLo BeamSect BeamPlati Dcl Ct Dc2 Cb SkewAngl slopeAnglConnEcc  beveled Columni
3 |SP_BCF_1/4PL_2B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
4 |SP_BCF_1/4PL_3B3/4 FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
5 |SP_BCF_1/4PL_4B3/a FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
6 |SP_BCF_1/4PL _5B3/a FALSE FALSE 0 W 21x50 A36 Oin Oin Oin Oin 0 00in FALSE FALSE
7 |SP_BCF_1/4PL_2B7/8 FALSE FALSE 0 W 21x50 A36 Qin Qin Qin Qin 0 00in FALSE FALSE
8
9
10
11
12
Sheetl ® v

5) In RAM Connection
pressing the “Paste items from clipboard” button.

AVERAGE 0.75

COUNT: 247

SUM: 45 H

paste the connection templates to the desired folder in the database by
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Tables
- SP_BCF_1/4PL_283/4 - Copy(1)
(] ~_1 SP_BCF_1/4FL_3B3(4 - Copy(1)
_] SP_BCF_1/4PL_4B3/4 - Copy(1)
_] SP_BCF_1/4PL_5B3/4 - Copy(1)
_] SP_BCF_1/4PL_2B7/8 - Copy(1)

The new connection templates will be imported.
Note: The process to import several connection templates may take some time.

Databases for sections, materials, bolts, welds and anchors

The program already comes with the most common types of bolts, welds, anchors, materials and
sections. If materials and sections that do not exist in the database are required, this can be defined in
the same way the new connection templates are.
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Single plate

tp: Plate thickness

Material

Plate position on beam Center
Bolts 3/4" A325 N

nr: Rows of Bolts OK Cancel

s: Pitch - longitudinal center-to-
center spacing

Lev: Vertical edge distance

Leh: Horizontal edge distance 7/8" A325 N

a: Distance between weld and
bolts

Hole type on plate

Hole type on beam

1"A325 N
11/8" A325 N
11/4" A325 N
13/8" A325 N
11/2" A325 N
1/2" A325 X

/8" A325 X
Welding electrode to support ;

D: Weld size to support (1/16 in :
Bport] ) 1"A325 X
11/8"A325X

4 1 /A" ADOE V

Go to the required item and click in the right button of the combo to access to the available database.

For example, to edit a material existing in the database, press the Materials button in the Databases
group, Home tab.
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Materials

Group: |E Irited States v| L

T ables [temsz -
m Dirmension Lumber L _ | A36 (weightless) L =
B oimensian Lumberse ] Az -
B clulam-beams 0 _| A500 Gra pipes 0
ﬁ Glularm-calumns A500 GrE reckangular -
Eﬂ Masanty clay _ | A500 G rounded Ij
H Masonry concrete _ | A500 GrC reckangular -
B mEL | #4500 GrC raunded N
B msr | a3 GHE
m Mon-ka Dirmension Lumber _| A570GEr30 cold Farm i
U RC _ | As70Grs0 cold Farm =
I | a572 Graz =
B Timber beams ] as72Grs0 A=
B Timber calumns _ | AB15 Grez2 i:zl

] 992 GrE0

(£

W
Cloze

A dialog window will appear with the list of available items and the tool buttons to create, edit and
manage the database.

Then, press the 4 button.

112



Chapter 2: Steel Connections

e e R ==
[ Popey | Vauo @Back L5 Fin

Unitz zpstem English

Mame &500 Gib Material type

rectangular

. ’ ' This option defines the type of material: steel, reinforced
iType iateel concrete, sawn lumber, glulam lumber, masonry or other
EH Properties ( aluminumy). Currently member design is only available

Fiegion of material s orced concrete, wood andior steel for US and steel or

Poisson's ratio 03

Unit weight 0242 Lhding Masonry design is only available inside the Masonry Wall
Coeff, of themal expansion £.50E-06 1/F and Retaining Wall modules.

Moduluz of elasticity 2ZA0E+07 psi

Yield stresz [Fy) 46000 psi

Yield strength ratio (R 1.4

Tengile strength ratio [Rt) 1.3

Specified min. tensile strength [Fu) 58000 psi

-

oK ][ Cancel ]

o edit or create an item, a new dialog will show up with all the required data

To create a new material, Press the "+ button to add a New group to the database. After that, a name
for the new group is required in the displayed window.

Then, add a new Table by pressing the + putton. A new dialog will be displayed to enter the name
for the new table. It is also required to select the type of table.

Press the " button to create a new item (material) for the current table.

There are similar tools to the connection template dialog to manage data in other databases dialogs.
For more information, see the sensitive context help.

Assignment group and its commands

The connection Assignment group and its buttons were described in the previous chapter. For the
Assign button a menu is displayed for three assignment options, Basic, Smart and Gusset connections.
The last option of that menu may be used to customize the list of templates grouped in the basic,
smart and gusset connections.

Customizing the connection assignment buttons

It is important that the connection assignment buttons are configured according to user’s preferences.
This determines the list of connections that will be associated with the assignment options in the
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Assignment menu, and the order in which these connections will be attempted. To configure this
buttons, go to the Design tab, Assignment group and press the Assign button, and select the
Customize the toolbar...option. The configuration window will appear with the current template
arrangement.

|53 Connections toolbar 7 X

Group: |E United States v| 5 Taalbar | AISC v 5

il gasepate [ A i
[ Bent Plate BCF ] Pinned BP - HSS Member ' smart Connections
(3 Bent Plate BCW _| Fixed uniaxial major axis BP E’ Gusset Connections
{31 Bent Plate BG _| Fixed uniaxial minor axis BP
[ Cap Plate CC _] Fixed uniaxial both axis BP fT Base Plate Connections

0 cHB | Fixed biaxial BP i Tubular Connections 2
(3 Clip Angle BCF

3 clip Angle BCW

3 Clip Angle BG

[ Directly Welded BCF
I Directly Welded BCW
(31 End Plate CS HSS
(3 End Plate CS HSS Rounded = 4
[ Flange Plate BCF

[ Flange Plate BOW

[ Flange Plate BG

(@ Flange Plate BS

[ Flange Plate CS

B Four Angles BS

(% Gusset Base Plate

(™ Gusset Plate CEB

[ Gusset Plate CVR

(3 Gusset Flate HBBB

™ Gusset Plate HCBB

(3 Gusset Plate HYB

[ Gusset Plate VXEB

(31 MEP Knee BCF

{3 Moment Angle_Tee BCF
(31 Moment End Plate BCF 1
[ Moment Fnd Plate BCW N

e &

M X O

L

Cancel

Connection toolbar configuration window.

In the area (1), the available database templates is shown, in the area (2), the assignment buttons that
are defined for the menu can be found, in the area (3) there are tools to configure the list, in the area
(4) there is a command to add a template to the selected button, in area (5) there is the group of the
database and in area (6) the user may choose the toolbar to configure.

The user should notice that it is not possible to modify the toolbar defined by the program (the tools
does not enable), but the user can configure an own assignment toolbar, based on groups, tables and
templates of the program or those previously created. For this purpose, the “USER” toolbar may be
selected from the combo box located at the upper-right corner of this window.

The assignment buttons created in the Root folder will always be visible along with the main group
buttons. Therefore, it is recommended to include in this folder only the assignment buttons that are
frequently used.

t

It is possible to create a new group button with the “% putton. The name of the new group will be
asked.
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I ™

MName

Dialog window asking the name of the new group.
To create a new assignment button, place the cursor at the desired place.

Toolbar: [LISEH v]

ﬂ MyButtonsGroup

(B e B

For example locate a new assignment button in the recently created group.

Then press the “* button and enter the name of the button.
Then go to the list of available connections of the database and choose the templates for the button

i
(1). Press the B button to include the current template in the button list (2). Note that if a folder of
the database is selected, all the connection templates of the folder will be assigned to the button
keeping the same order as in the database (3).
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m— Connections toolba E

Group: B United States

21 BentF 5
[T Bent Plate B
[0 Cap Plate CC
[0 Clip Angle BCF
(03 Clip Angle BCW
3 Clip Angle BG
I3 Directly Welded BCF
(03 Directly Welded BCW
I3 Flange Plate BCF
(3 Flange Plate BCW
[C Flange Plate BG
[ Flange Plate BS
I Flange Plate €3
[ Four Angles BS
|3 Gusset Base Plate
[ Gusset Plate CBB
[Ch Gusset Plate CVR
[C Gusset Plate VB
[0 MEP Knee BCF
[C1 Moment Angle_Tes BCF
[ Moment End Plate BCF
(3 Moment End Plate BCW
(3 Moment End Flate BS

(£ Moment End Plate BS Apex

(31 Shear End Plate BCF
(31 Shear End Plate BCW
{31 Shear End Plate BG
(3 Single Plate BCF

I Sinale Plate ROW

EF B 2F 2B.3/4
_] BP_BCF_1/2PL_2B7/3
_] BP_BCF_1/2PL_3B1
_] BP_BCF_1/2PL_3B3/4
_] BP_BCF_1/2PL_3E7/3
_] BP_BCF_1/2PL_4E1
_] BP_BCF_1{2PL_4B3/4
_] BP_BCF_1/2PL_4B7/3
_] BP_BCF_1/2PL_5B1
_] BP_BCF_1/2PL_SB3/4
_] BP_BCF_1/2PL_SET7/3
_] BP_BCF_1/4PL_2B1
_ ] BP_BCF_1/4PL_2B3/4
| BP_BCF_1/4PL_7E7/3
_] BP_BCF_1/4PL_3B1
_] BP_BCF_1/4PL_383/4
] BP_BCF_1/4PL_367/3
] BP_BCF_1/4PL_4B1
_] BP_BCF_1/4PL_4B3/4
_] BP_BCF_1/4PL_4B7/3
_] BP_BCF_1/4PL_5B1
_] BP_BCF_1/4PL_5B3/4
_] BP_BCF_1/4PL_SE7/3
_] BP_BCF_5/3PL_JE7/3
_] BP_BCF_5/3PL_3B7/3
_] BP_BCF_5/3PL_4B7/3
_] BP_BCF_5/3PL_SB7/3

Toolbar: [USEFI

= ﬂ MyButtonsGroup

2—H MyButton

B _BCF 1/2°1_251

3

80 2 X IR R

-

[ ark ][ Cancel ]

Select the connection templates desired to be associated with the button “My Button” in the group

6

'y Buttons Group”.

It is very important to specify the order of the templates within a list because this order will be used

template up or down.

To delete a button use the commandx )

Notice that all buttons that are created have by default the same bitmap. The user can define the

bitmap to be associated for each button with the button tool =
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&

My Recent
Documents

[

Degklop

|

$

p Documents

kA p Metwark,

Look. in: | ) Images

“ | ¢ -3 m_

I@snﬂ:@ral:m 1D Clipanglewelded I FlangsPlatey
S BentPlate| B csbolted T Fullyelded:
i BEPESExtended B cssingleplate Gusset
iBEPBSExtendedOneWay l cswelded '|_'1 GussekCBE
i BEPESFlush H oefault i GussekCER_[
BEPE:xtOnehiay A default_group ﬁ GussekCBE_[
BEPFlush H cefaultButton IFi Gussetces_
HE E544ngles Ii,u’DeFaultGroup Iﬁ GussekCBE_[
E BSFlangePlateBolted Z Directlywelded ﬁ GussetCBE_*
: BSFlangePlate'welded EH EndPlate S GussebCVR
B B35inglePlate B0 EndPlatewelded S GussebCVR
EBSSingIePIateFIangePlateBnlted ExtEndPlate ﬁﬁGusset‘v‘xB
B posinglePlateFlangerlatewelded  EIFCP CS [T Listcann
et ZapFlate iﬂiFCF‘wcpCS : Momangless
H B ClipAngleBolted ::: FlangePlateBolked E  SingleFlate

< >
File narne: |EentF’Iate A | [ Open l
Files of type: | lzan files [* brop; * ica) “ | [ Cancel ]

{24u24)

2

The bitmap has to be a bmp file of 22x22

ConnectionToolBars\Images folder.

pixels. There are

ready-to-use choices in the

The user can draw an own bitmap with any drawing application like Microsoft Paint.

Connection pad

The connection pad or connection dialog is required for the creation of templates for the database and
also to review/edit a model connection, or many model connections with the connections detailer. It
is accessed when any template of the database is edited, when the user double clicks a model
connection, or when several identical model connections are selected and the detailing command is
invoked from the Design tab, Connections group and Edit button.

The connection pad has the following areas:
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¥ Connection Pad.

Connection pad.

Area Function
ID Name
A | Toolbar General commands for saving, printing and accessing to data
and result reports, modifying tridimensional and DXF model
view.
B |Edition area In this area the user may enter or modify the required data for
the connection.
Graphic area Shows the 3D and DXF view of the connection.
D |Sensitive help area Displays helpful information about the data for the
connection.
E | Traffic light Shows the design status of the connection.
Tab Choose the 3D and DXF view of the connection.

G | Navigation control Tool that rotates, translate the model and also contain tools to
change to default view models.

Edition area

In this section the user enters all the necessary data to define the connection template (or
reviews/modifies the properties of the selected model connections). The following connection data
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should be provided: Units system, Code, Loads, Tag, and all the specific data required in Shear,
Moment, Combined or Gusset connections.

The available units systems are Metric, English and SI. The available codes are AISC 360-05 ASD,
AISC 360-05 LRFD, AISC 360-10 ASD, AISC 360-10 LRFD, AISC 360-16 ASD, AISC 360-16
LRFD, BS5950-00, GB 50017-03, EN 1993-2005, IS 800-2007, AS 4100-1998, NZS 3404-1997 and
CSA S16-14. The loads can be entered in a spreadsheet that enables only certain loads according to
the selected connection (i.e., in a bracket plate connection only shear load is allowed). Note that when
editing model connections, the joint loads are transferred to the connection automatically.

Notes: All data with the Il icon (when editing model connections) is transferred to the connection
pad directly from RCSA. When editing a model connection, any change in this data will not be
permanent.

Choose the unit system as is appropriate to enter and display the connection data.

Notice that the current units of each property are shown beside their value. When entering a value
without units, the currently units will be considered for the value. It is also possible to enter a value
with its own units, which could be different from the current unit system; in this case the program
will transform the entered value to the current units system.

The following length units are displayed according to the unit system selected. Metric: cm, m.
English: in, ft. SI.: mm, m.

Note: All the connection properties with units (as edge distances, plate length, etc.) will show their
value and will be edited according to the current unit system. When entering a property value with
small units, a dimension in centimeters for example, the default units when editing the property will
be cm, inches or mm, according to the current unit system. On the other hand, if big units would have
been used (as meters or feet), the default units would be meters or feet. Consider that this
modification is applied only to the template or connection being modified.

For example (If the current units system is English):
Entering “1.5 in” Setback means 1.5 inches
Entering “0.1 ft” in Setback means 0.1 feet (the default unit becomes “ft”).

Notice that the program allows to enter, for example, “1.5 kip” for a length. Although this is
accepted, the resulting value may not be the expected. Also, this will not change the units of the
property (in this case a length measure will not be changed to a force measure).

When creating a connection template in the database through the connection pad, the first time the
connection pad is displayed it is filled with the default connection properties values. To see it drawn
with some specific member sections (and materials) or to get preliminary (test) reports, assign the
required sections and materials.

Graphic area
In this part of the Connection Pad a true 3D or 2D visual representation of the selected connection is
shown.

Change to the Extruded View tab to view the tridimensional model of the joint. Switch to the DXF
View tab to view the bidimensional drawing of the joint. Notice that only one view may be set at a
time.
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Tridimensional representation of a single plate BCW.
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Lateral view Front view

2D Drawing with different views and the option to export as a DXF file.
The following command buttons are used to modify the view of the connection:

r

Transparent

button allows seeing the 3D image as transparency.

button allows seeing the 3d image only with lines (This view is different to the

displays the DXF drawing layers.
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ik

d

Increase
font

increases font size for the graphic in the screen.

decreases font size for the graphic in the screen.

opens a dialog window to print the graphic.

Print to file

opens a dialog window to print to a file the graphic.

DXF

Export to
PressHEMl name the file and save it. The graphic will be saved in a DXF format
available to open with any CAD program.

W TP To rotate the 3D view of the connection, right-click and drag freely over the graphic area. With
a mouse wheel it is possible to zoom in or out.

Navigation control

The graphical area is referred to the area in the main screen where the 3D joint view is shown. In this
area the joint view can be rotated, can be increased or reduced. Pressing navigation control displays a
popup buttons with view options.

. button activates top view.

° m button activates lateral view.
° button activates front view.
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button activates an isometric view.

. button inverts the views described.

Other commands that affect the view in the graphic area are in toolbar besides navigation control.

A brief description of these commands is presented as follows:

e The . button sets the original joint view.

e Pressthe . button and drag a rectangle to select the area of the graphic to amplify the
view.
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Example of area zoom

. . Zoom in button.
. .Zoom out button.

Help area

In this section of the Connection Pad the help information related to the selected data in the Edition
area is displayed:

Shear web plate(s) ) g Lev

.

Connection type

Bolts

nc: Bolt columns

nr: Rows of Bolts

g: Gage - transverse center-to-
center spacing

s Pitch - longitudinal center-to-
center spacing

Lew: Vertical edge distance

%‘ ‘g Len

Leh: Honzontal edge distance
Haole type on beam

Hole type on plate

ef: Longitudinal distance to
edge

Clickthe 3%  putton to return to the previous explanation of the help window.

Clickthe 7™  button to print the current explanation of the help window.

3.52

The Connection Pad has also a status box in the top right part of the window that shows
the design status and ratio of the model. If the red light is on, it shows that the status and strength

ratio of the connection are not good. When the yellow light is on , the strength ratio is OK
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but there is a design requirement not fulfilled and finally, if the green light is on , the
connection design status is OK.

Press the button to save the changes made over the connection.

button displays the data report of the connection.

button displays the results report of the connection.

Connections Reports

It is possible to obtain connection reports from the Connection Pad or from the program ribbon
commands.

To obtain data or results reports from the Connection Pad, while reviewing/editing a connection or
‘fx

Results

creating/editing a connection template, press one of the following buttons, 0

The data report provides the full description of the connection(s) considering the geometry and
characteristics of the members and connection elements.

The results report provides all the connection capacity values for the critic load condition. At the
beginning of the report there is a list of the load conditions considered. The second section of the
report checks that the critical dimensions are within allowable code prescribed ranges or geometrical
requirements. If a dimension is out of range, the status of the connection will reflect it (semaphore
light turns into yellow. There is also a geometric verification to see the compatibility of the
connection with the members (for example, this check will indicate if a plate exceeds the support
width) in which case warning messages will also be reported. The third section shows the different
capacity checks that are performed comparing the calculated capacity of the connection with the
connection demand. If any capacity is not sufficient, the status of the connection will change to N.G.
(not good). Finally, at the bottom of the report, the most critical strength ratio of the connection is
reported.

RCSA offers the possibility to have detailed or summary reports for several connections.
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General

-

Jninks lisk
Loads. .,
Zonnection detail

Connections elements summary

Option in the menu to choose the type for the connection report

The user can choose between the report of joint list that describe the connection members with the
strength ratio and the status, the load reports that considers the loads with the strength ratio and the
status and the connections summary.

There is also the possibility to print the 3D graph with a descriptive text box. To do this set the view
3

Texk
and press the Etex  button from the Output tab, Model graphic group.

1 want printed here

Enter the desired text that will be included in the graphics printing.

Prink
To print the actual view, execute the action pressing the @rarhic  button from Output tab, Model

graphic group, then select the printer options and accept printing.
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AS 4100 Supp. 1-1999 Steel structures — Commentary (Supplement to AS 4100-1998).
Australian Steel Institute.

Design guide 1. Bolting in structural steel connections. Australian Steel Institute. T.J. Hogan.
Design guide 2. Welding in structural steel connections. Australian Steel Institute. T.J. Hogan.
Design guide 3. Web side plate. Australian Steel Institute. T.J. Hogan.

Design guide 4. Flexible end plate connections. Australian Steel Institute. T.J. Hogan.

Design guide 5. Angle cleat connections. Australian Steel Institute. T.J. Hogan.

Design guide 6. Seated connections. Australian Steel Institute. T.J. Hogan.

Design guide 7. Pinned base plate connections for columns. Australian Steel Institute. T.J.
Hogan.

Design guide 10. Bolted moment end plate beam splice connections. Australian Steel
Institute. T.J. Hogan.

Design guide 11. Welded beam to column. Australian Steel Institute. T.J. Hogan.

Design guide 12. Bolted end plate to column moment connections. Australian Steel Institute.
T.J. Hogan.

Design guide 13. Splice connections. Australian Steel Institute. T.J. Hogan.
Handbook 1. Design of structural steel connections. Australian Steel Institute. T.J. Hogan.

Tubular design guide 21: Bolted bracing connections. Australian Steel Institute. P.W. Key and
A.A. Syam.

Tubular design guide 22: Bolted bracing cleats. Australian Steel Institute. P.W. Key and A.A.
Syam.

For NZS 3404-1997 design code:
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e NZS 3404: Part 1:1997 — Incorporating Amendment No. 1 and Amendment No. 2 — Steel
Structures Standard — Commentary (Supplement to AS 4100-1998). Australian Steel Institute.

e Steel Connect — Structural Steelwork Connections Guide: Design Procedures — SCNZ 14-
1:2007. SCNZ Steel Construction New Zealand.

For CSA S16-14 design code:

e S16-14 — Design of steel structures — CSA Group. Canadian Institute of Steel Construction,
Standards Association.

e Moment connections for Seismic Applications, second edition. CISC-ICCA Canadian
Institute of Steel Construction.
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This chapter will explain the user step by step through the creation, design and optimization of steel
connections in RAM Connection Standalone.

1) Run RAM Connection Standalone and define general design options

Once all the information needed for the connection design is available, execute RAM Connection
standalone.

g

RAaM
Connection
Standalone

Press the Shortcut to run RAM Connection, or run the program from the start menu.

ile me Output Bentley Cloud Services
% |[®Edit 1 <
- ELY
SR = | N RE] s a o
New Copy Add/Edit Sections Materials  Cennections  Bolts  Welds  Anchors
X Delete sl Py @ Generate

Joints Lead conditions Databases &

Group: == United States -

Tables Ttems

) Base Plate -IFa °
i) & cF _| BP_BCF_1f2rL_2B3[4

) Bent Plate BCW ] BP_BCF_1/2PL 287/8

(3 Bent Plate 86 _] BP_BCF_1/2°L_381

i capPlate cC _ BP_BCF_1/2PL_383/4

) Clip Angie BCF _| BR_BCF_1/28L_387/8

i3 clip Angle BCW ] BP_BCF_1f2PL_4B1

3 Clip Angle 86 ] BP_BCF_1/2pL_%B3/4

{2 Directly Welded BCF _] BP_BCF_1/2°L_487/8

i3 Directly Welded BCW ~ ] BP_BCF_1/2PL_5B1 =

English ~ & & @ & & «+

The RAM Connection window will appear.
Select the unit system to work with.

English ~
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Press the units button located in the status bar.

Metric
v | English
ol

[l | Units configuration

For the example select the English Units System.

Select the maximum allowable design ratio and the design code. To do this, in the Assignment group
press the dialog box launcher and select the Design Standard and Design Method in the dialog that is
displayed. For this example, select AISC 360-05 as standard and ASD as design method. Also, set the
maximum strength ratio to the unity (1.0). The procedures that are described below can also be used
to design connections according to the BS 5950-00, GB 50017-03, EN 1993-2005, 1S 800-2007, AS
4100-1998, NZS 3404-1997 or CSA S16-14.

AISC-05 ASD

§5 Assign -

Assignment
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Design code AISC-05 ASD

Design parameters

Maximum strength ratio limit: 1

Seismic design parameters

[ consider zeizmic provisions

Load conditions induded in the design:
+| DL = Dead Load

For the example take a maximum strength ratio equal to one (the default and most common value)
and the AISC 360-05 ASD code.

Determine the load conditions that will be considered in the design. For the example we will
consider two load cases: Dead load and Live load.

RE
Dead Load comes as the default load case. Create the Live load case, press the A34/Edt pytton and
the dialog will appear:
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Deszcription
Dead Load
Live load

LLR
SNOW

Combinations:

Farmula:

Num D

] [ Cancel

Enter the required data to define the new load case.

The user can generate the desired load combinations:
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" Load conditions )

Description Category
Dead Load DL
Live load LL

*

Ry By e

Ed | B B

&

Combinations:

Farmula: ©1 = DL+LL

Mum I3 DL LL Type
1 g Mot assigned

oK ][ Cancel ]

Define the load combination C1 as DL + LL (for the ASD Specification).
Now it is time to assign the first connection.

2) Assign basic connections

RAM Connection includes ready-to-use connections templates called basic connections. In the
following sections it will be explained how to customize them to own work practice. For the moment
the standard settings are taking for illustration.

=

First, press Mew  to create a joint.
In the joint creation dialog that appears, select the type of joint desired to create.
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Jaint cer = |

m
[}
o
»

m

HCEB
HEEBE .
HXB E

Joint type adopted for the first example
Now enter a joint description. Note that the description is used to identify the joint.

Descripkion E!Example joink 1 |

Adopted description for the example
Enter the members sections:

Beam
Section W 14574 v|
[ k. l[ Cancel ]
[Froup: |E [Inited States W
Tables [kems
HP A ] w1ze33s ~
M ] wiakzz
5 w14z
i 1 W 14%30
e 1dEae =
e 14eaE
w1443
] w14x4s
w1453
e 1dEel
] W 4ees
v ] woi4usz v

Select the section and material for the beam, for the example W14x74 for section and A36 for
material are entered.
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Beam
Seckion Wo14k74
Material 5|F'.3E- v |
[ ] l[ Cancel ]
[Froup: |E drited States w
Tables [terns

| A36 {weightless) -~

_| AS00 GrA pipes
_| AS00 GrE rectangular
_| A500 GrE rounded
_ | AS00 GrC rectangular
| AS00 GrC rounded
] as3GeE
_ | AS70 Gr30 cold Form
| AST0 Grs0 cold Form
_| A5Tz ardz
| AS7z ars0

b _| AR1S Grdz b

Repeat the last operation for the column; in the example the section W 16x89 and the A36 material

will be used.

Column
Seckion
Makerial

Enter the rest of the required data.

Enter the loads, press the

W 16xE9
836

D%I Loads

tab, note that a spreadsheet will be shown in which are listed

all the load conditions of the model. The load combination are not shown as they will be determined
automatically from the load conditions data.
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" newiot ) e e |

- L

Beam(s) - Column(s)

Num Condition| V2 Axial M33 Milax MLT
1 |DL 12 0 0 0

28 LL E ] 0 0

W2 Shear force acting at the beam end to be transmitted by the
connection. Used in: Shear connections.

Axial: Axial force acting on the beam. Positives values for tension.
Used in: Shear connections and moment connections.

M33: Bending moment acting at the beam end to be transmitted
by the connection. Used in: Moment connections.

MMax: The maximum moment in the beam. Used in: the check of
the overall stability of notched beams with shear connections
designed according to BS 5950-1:2000.

MLT: Equivalent uniform moment factor. Used in: the check of the
overall stability of notched beams with shear connections
designed according to BS 5950-1:2000.

Column loads:

Axial [y M3

= b /:2

[ OK J [ Cancel

Enter 12 kips as shear force for dead load (DL) and 7.5 kips as shear force for live load (LL).

Define the type of connection to be used. In the list of available templates, open the folder of the
]
Assign

desired template and assign it to the joint by pressing the button template from the Design tab,
Assignment group.
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Group: EE United States -
Tables Items
o B - SP_BCF_1/2PL_2B1
[ single Plate BCW _] sP_BCF_1/2rL_3B1 B
[ single Plate BG _] sP_BCF_1/2rL_4B1 r
[ single Plate BS _] sP_BCF_1/2rL_SB1
[ single Plate CS _] sP_BCF_1/4PL_2B1
[ Standard Tee BCF ] SP_BCF_1/4PL_2B3/4
[ Standard Tee BCW L | ] sp_BCF_1j4PL_2B7/3
[@ standard Tee BG _] sP_BCF_1/4PL_3B1
[3 stiffened Seated BCF ] SP_BCF_1/4PL_3B3/4
[@ stiffened Seated BOW ~ ] SP_BCF_1/4FL_3B7/8 -

For the example select the SP_BCF_1/2PL_2B1 as the template for the connection.

The connection will be assigned.

Notice that the ratio of the connection is less than 1, but the status shown yellow flag, meaning
geometric warnings in the model.

Try with the SP_BCF_1/4PL_3B3/4 template.

The ratio and status for the new connection are OK now.

e

: . . . . Assi .
Alternatively there is another way to assign connections using the 2" button to obtain the same

result without iterations. Selecting the T putton the next option list will be displayed (for AISC
design code).
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Basic 5P

Basic TP (H55)

Basic EP Bolted

Basic EP Welded

Basic EP C5 Rectangular

Basic EP C5 Circular

Basic DA All bolted

Basic DA Weld support Weld beam
Basic BP Bolted

Basic 5T All bolted

Basic 5T Weld support Weld beam
Basic 55L Bolted

Basic 55P Welded

Basic US Bolted

Basic US Welded

SN EREER - TR = e -

i

Basic FP Bolted

Basic FP Welded

Basic MA Bolted

Basic MEP Extended both ways (DG4)
Basic MEP Flush (DG18)

Basic MEP Extended upwards (DG16)
Basic MEP Extended downwards (DG16)

| [ B E e

Basic MEP Flush Beam Splice

Basic MEP Extended upwards Beamn Splice

Basic MEP Extended downwards Beamn Splice
Basic MEP Flush Bearn Splice Apex

Basic MEP Extended Upwards Beam Splice Apex
Basic MEP Knee Vertical Extended upwards

Basic MEP Knee Horizontal Extended upwards
Basic MEP Knee Perpendicular BExtended upwards

[ % 8% 55 a6,

Cap Plate

b3

Basic C5 FP Bolted
Basic C5 FP Welded
Basic C55P

Basic C5 FP 5P Bolted
Basic BS FP Bolted
Basic BS FP Welded
Basic B5 5P

Bazic BS FP 5P Bolted

FIEE

i
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From this list select Basic SP (single plate); this action will assign the most adequate connection to
the recently created joint.
To review all the data and the connection design, select the image in the Joint selection area and press

the IIEEM putton for the connection to be edited. As explained before, other ways to access to the
connection pad (dialog) are: 1) double-clicking over the connection image in the graphic area (3D

I

Edit
view), or 2) by pressingthe - button from the Design tab, Connections group, and selecting the
correct type of connection.

L1 Connection Pax

General information

<b: Bottom cope length

Single plate

Column, brace, girder or beam:

Review all the data for the selected connections in the connection Pad. It is important to verify if the
status and critic strength ratio are OK.

To print the data report or the results report, press respectively.

It is possible to edit any parameter of the connections. This is very useful when the design was not
successful in order to achieve an adequate design connection. Note that any manual changes will be
lost if the connections are redesigned or reassigned.

Now it is time to save the model file with all the connections. Press &l in the quick access toolbar,
or in the RCSA button menu.

Following a similar procedure as outlined for Example 1, design the following connections:
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Example2 BG SP_BG_1/4PL_3B3/4
Example3 BCW SP_BCW_1/4PL_2B3/4
Exampled BCF FP_BCF_5/8PL_1B3/4

Use the following data for Member 1 (Beam):

Example2 BG W 12x30 A36
Example3 BCW W 12x30 A36
Example4 BCF W 18x50 A36
And the following data for Member 2 (Column):

Example2 BG W 18x71 A36
Example3 BCW W 21x44 A36
Example4 BCF W 14x99 A36
With the following loads: (Kip-ft)

Example Joint Dead load Live load

family ™5 Tkip] | M33 [Kip-ft] | V2 [Kip] | M33 [Kip-ft]

Example2 |BG 5 0 5 0
Example3 |BCW 5 0 5 0
Example4 |BCF 0 12 0 12
The results to be obtained are:

Example Joint family Connection Ratio Status
Example 1 BCF SP_BCF_1/4PL_3B3/4 | 0.47 OK *
Example 2 BG SP_BG_1/4PL_2B3/4 | 0.24 OK*
Example 3 BCW SP_BCW_1/4PL_2B3/ | 0.43 OK *

4
Example 4 BCF FP_BCF _5/8PL_1B3/4 | 0.75 OK*

*When the design was satisfactory, the design status is represented by the small sphere in the joints
windows and it turns green.

142



Chapter 3: Example for RC-Standalone

Final results

As described in previous chapters, it is possible to obtain a report of all the created connections.

Jninks lisk
Loads. .,
Zonnection detail

Connections elements summary

Choose the type of report desired and then print it.
What if the loads, geometry or any design condition change?

No problem. The user can redesign all or part of the connections in a very fast way.

For example, modify the loads by multiplying by 1.5, the ratio and status of the connections have
changed and two connections are not good (status in red and critic strength ratio bigger than one).

Ratio and status of connections with the loads increased.

For the first 3 examples press the E B35S putton and for the fourth example press

L BasicFPBoled from the menu displayed pressing the & button. The new connections have been
assigned with a good design (green status).
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6o

Redesign
Note: If designing the connections with the buttons from the Assign button menu, use the 3l

GO

Fedesign
button to redesign all of the connections independently of the assignment buttons used or the current

button to redesign the connections of the current joint, the results obtained are the same.

3) Assigning gussets connections

RAM Connection Standalone has templates to assign gussets-to-braces connections, groups of
connections that design and optimize themselves automatically at the moment of changing any
parameter of data in the connection dialog.

Thus, as previously done, add a CBB joint with the description “Example joint 5” in the joint dialog.
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Joint i
Description

Is column end
Actual members

Right beam

Left beam

Upper right brace

Upper left brace

Lower left brace

Lower right brace
Column

Section

Material

Orientation (%)
Right beam

Section

Material

sh: Setback to the column
Left Beam

Section

Material

sh: Setback to the column

L: Length
Upper right brace

Section

Material

Slope angle

Rotation

shB: Setback
Upper left brace

Section

Material

Slope angle

Rotation

shB: Setback
Lower left brace

Section

Material

Slope angle

Rotation

sbB: Setback
Lower right brace

Section

Material

Slope angle

Rotation

sbB: Setback

|ces -|

Example joint 5
Mo

fes
Yes
Yes
Yes
Yes

Yes

W18k 106
A35
]

W 14x68
A35
0.5 in

W o14k68
A35

0.5 in
10 ft

W 12X87
A3S

40

]

0.5 in

W 12X37
A35

40

]

0.5 in

W 12X37
A35

40

]

0.5 in

W 1X87
A35

40

]

0.5 in
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Joint type adopted for example 5

Introduce the properties for the members and braces, for this example the following was used:

Member Section Material
Column W 18X106 A36
Left Beam W 14X68 A36
Right Beam W 14X68 A36
Brace Section Material
Brace 1 W 12X87 A36
Brace 2 W 12X87 A36
Brace 3 W 12X87 A36
Brace 4 W 12X87 A36

Note. It’s very important to introduce the slope angle of the brace so the template may assign the

connection correctly. For the example, the slope angle is 40°.

Introduce the loads:

: "1 Jaint data

Beam(s) - Column(s)
Column Right Beam
Num Condtion V2 Axial Axial
1 |DL o o -383
20 LL 0 o -11.4%

Braces
1) Top right (2} Top left
Num Condition Axial Axial Aoxial
1 DL 50 o

2 wl ] 0

146

(3} Bottom left

Left Beam
Axial

(4} Bottom right
Aoxial

o

0

Help '@l Back ._\é Frint

Ll

Beam loads:

V2 Shear force acting at the beam end to be transmitted by the
connection

Axial: Axial force acting on the beam. Positives values for tension.

M33: Bending moment acting at the beam end to be transmitted
by the connection

Column loads:

W2: Shear force acting in the column minor axis.

Axial: Axial force acting on the column. Positives values for
tension.

Brace loads:
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Set a load of 50 Kips as dead load and for the live load 15 Kips as axial load in the brace 1. In order
to have the system in equilibrium, introduce axial loads to the beams to balance those introduced for
the brace, set - 38.3 Kips as dead load and — 11.49 Kips as live load for the right beam.

As the next step, pick one of the available templates by pressing the button for gussets connections
and choose the one shown in the figure.

ﬁ’ﬁ.ssign -

E} Basic Connections C

E' Smart Connections C

E Gusset Connections v | E5 CBB_DA

w Base Plate Connections v E_'l CBB_DA_cont

ﬁ' Tubular Connections v | J@§ CBB_SP

24 Customize the toolbar... |:" CBE_DW
= CVR
i e
D CBB_DW_CEF
= CVR_CBF
=1 HCBB_CA
g7 HBBB_CA
iz HXB

Choose CBB-DW as the template for the connection.

The connection will be assigned to the joint and the user will be able to watch it immediately with its
ratio and design status.

4) Assigning base plate connections (column - base plate)

RAM Connection Standalone allows the creation of column — base plate connections using
predefined templates. The base plate templates are defines as 'Smart’, as they allow the program to
determine the main design parameters as the base plate dimensions, weld sizes, anchor embedment
length and diameter based on the acting forces.

To assign a base plate connection, add a CB type joint with the description “Example 6” in the joint
dialog. Check no braces are assigned.
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e 4 Back 2 Print
|

Right brace Mo RAM CONNECTION Standalone offers different joint families, each one
Left brace Mo connections. In the next table, all family joints, available connections
Column formulate all the design checks are shown.

Type Prismatic member
Section W 12%96 CONNECTION JOINT
Material AJs

=
]
]

BCF
Clip Angle (DAY BCWY
BG
BCF
BCW
Single Plate (5P BG
BS
CE
BCF
End Flate {EF} BOW
BG
BCF
BCWY
BCF
BCWY
BCF
Standard Tee (ET) BCWY
BG
BCF

Stiffened Seated (55)

Unstiffened Seated {LUS)

Through Plate (TF)

Bent Plate (BF)

Directly Welded (D)

kﬁxx&ﬁQ\Q\ﬁﬂﬁﬂﬁﬁﬁﬂ\)‘\ﬁﬂﬁﬂﬁﬁﬁ

AR NENE NS 4p A ALNENE 40 4p 4p 4) 4k SF AL NENEA} 4) L AL NENE AL AL
B[ [ 3|30 3| 30 B (36| B3| B | 3 3 3 € | 3 30 3 36 [ 3 2 3¢ 3 [ 3|
| |3« 3¢ ]3¢ | 3¢ 3¢ 3¢ 3¢ | ¢ | 3¢ [ 3¢ | 3¢ 3¢ | 3¢ | 3¢ | 3¢ | 3¢ | .| ¢ 3¢ | 3¢ | 3¢ | 3¢ | ¢ 3¢ | S

Morment End Plate (MEF)

Joint type adopted for example 6
Enter the column properties, for this example the following data was used:

Member Section Material

Column W 12X96 A36

Enter the loads:
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{1 Joint data

Beam(z) - Column(s)
Column
Num Condition V2 Axial W33
1 -100 | 83.3333

160

Chapter 3: Example for RC-Standalone

4B Back 2y Print
e

Loads acting on Column — base joints:

+Axial

Braces

(1) Right
Num Condition Axial
1 oL
2z LL

Enter axial loads of 100 Kips and 160 Kips for dead load and live load. Besides enter moments of
1000 Kips-in and 1500 Kips-in for the dead load and live load respectively.

Then in order to assign a connection to the joint, in the Assign button, select the Base Plate
connection option and pick the required connection.
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ﬁ’ﬁ.ssign -

Basic Connections
Smart Connections
Gusset Connections
Baze Plate Connections

Tubular Connections

c B E O

Customize the toolbar...

[ @B =0

Srnart Pinned Base Plate

Smart Fixed Uniaxial Major Axis Base Plate
Srnart Fixed Uniaxial Minor Axis Base Plate
Srnart Fixed Uniaxial Both Axis Base Plate
Srnart Fixed Biaxial Base Plate

Smart Gusset Base Plate

Choose Smart Fixed Uniaxial Base Plate as the template for the connection.

The connection will be assigned to the joint, and the user will be able to watch it immediately with its
ratio and design status.

In the same way, it is possible create a base plate connection with braces. In order to do that it is
necessary to add them in the joint dialog as it is shown as follows:
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[ Poperty | Ve [

Joint_

Ea—

Description

Example joint 7

Right brace
Left brace

Yes

Yes

Column

Type
Section
Material
Crientation (%)
Right brace
Section
Material
Slope angle
Rotation
sbB: Setback
Left brace
Section
Material
Slope angle
Rotation
shB: Setback

Prismatic member
Wo12¥96

A36

[¥]

W 12x87
Ad6

45

0

0.5 in

W 12x87
A36

45

0
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Help

4BBack i Print

RAM COMMECTION Standalone offers different joint families, each ong
connections. In the next table, all family joints, available connections

formulate all the design checks are shown.

CONNECTION JOINT

=
-1
2

=
]
@

BCF

Clip Angle (D) BCW

BG

BCF

BCW

Single Plate (SP) BG

B3

[9=]

BCF

End Plate (EF) BCW

BG

Stiffened Seated (55) BCF

Ungtiffened Seated (LIS)

Standard Tee (ST)

Through Plate {TF)

Bent Plate (BF)

Directly Welded (DWW

kﬁxx&ﬁﬁﬂ\ﬁﬂﬂﬂﬁﬂﬂ\ﬁﬂ)‘\ﬁﬂ\\ﬁﬂg

Moment End Flate (MEF)

B[ ] | B3 3 | [ 3 2 3 20 3 2| 30 | | &, [, 26| 20| & 4, || | & | &

Gl | [ 33K 3| 3 3|3 3| € 383 3| 3| 3 3¢ | 3€ | 3| 3¢ [ 3¢ 3¢ [ 34| 3 [ |2
k||| 3 [ 3¢ 3¢ 3¢ | 3¢ 3¢ 3¢ | 3¢ [ 3¢ | 3¢ | 3¢ 3¢ | 3¢ | 3¢ | < 3¢ 3¢ ¢ [ 3¢ | 3¢ [ 3¢ 3¢ | S

Enter column and braces properties, for this example the following was used:

Member Section Material
Column W 12X96 A36
Brace Section Material
Left Brace W 12X87 A36
Right Brace W 12X87 A36

Note. It’s very important to enter the brace slope angle so the template may be assigned correctly. For

the example, the slope angle is 45°.

Enter the loads:
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; i1 Joint data

Beam(s) - Column(s) Help {@Back 23 Print

Num Cendition W2 Axial M33 [l

1 DL 100 83.3333 0 Loads acting on Column — base joints:

20 LL -160 125 0
+Axial

Braces
(1) Right

"
Num Cendition Axial I .

1 DL -

2 LL 15

¥

Enter axial loads of 100 Kips and 160 Kips for dead load and live load. Besides enter moments of
1000 Kips-in and 1500 Kips-in for the dead load and live load respectively.

The left brace will be under axial loads of 30 Kips and 15 Kips for the dead and live loads and the
right brace will be under and axial loads of 35 Kips and 20 Kips for dead and live loads respectively.

Then in order to assign a connection to the joint, in the Assign button, select the Base Plate
connection option and pick the required connection.
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ﬁhssign -

E} Basic Connections v

E' Smart Connections v

ﬁ Gusset Connections v

w Base Plate Connections  » Srnart Pinned Base Plate

ﬁ' Tubular Connections v Srart Fixed Uniaxial Major Axis Base Plate

Customize the toolbar... Smart Fixed Uniaxial Minor Axis Base Plate
Smart Fixed Uniaxial Both Axis Base Plate

Smart Fixed Biaxial Base Plate

[ A 2 = @

Smart Gusset Base Plate

Choose Smart Gusset Base Plate as the template for the connection.

At the same way to the base plate without braces, the connection will be assigned to the joint and the
user will be able to watch it immediately with its ratio and design status.

Once the connection is assigned, select the Edit/Combined connection option from the Assignment
group in the Design tab to review the design of the connection.

I

Edit

M Combined connection

Truss connection

For a detailed connection report, select the Extruded view tab and choose the Results

option. The report shows all the verifications performed for the connection.
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5) Create a connection template

Although RAM Connection Standalone has several templates in the database, the user may want to
define new templates with all the specific characteristics required by user’s own practice.

Hint: It is always suggested to create a backup of the connections database (file Connections.ini in
the DB folder of main directory) before generating or changing the templates.

=

Conneckions

Press to access the connections database.

A dialog window showing the available connections grouped in folders will appear:

Group: EE United States

Tablesz

il Gent Plate BCF ) -
(3 Bent Plate BCW : _ | BP_BCF_1/2PL_2B3/4 I
(3 BentPlate BG _ | BP_BCF_1/2PL_2B7/3
(@ Cap Plate CC | BP_BCF_1/2PL_3B1
3 Clip Angle BCF _ | BP_BCF_1/2PL_3B3/4
3 Clip Angle BCW _| BP_BCF_1/2PL_3B7/8
@ Clip Angle BG | BP_BCF_1/2PL_4B1
(3 Directly Welded BCF _ | BP_BCF_1/2PL_4B3/4
(@ Directly Welded BCW _| BP_BCF_1/2PL 4673
@ Flange Plate BCF | BP_BCF_1/2PL_5B1
(3 Flange Plate BCW _ | BP_BCF_1/2PL_5B3/4
@ Flange Plate BG _ | BP_BCF_1/2PL_5B7/3
(@ Flange Flate BS | BP_BCF_1/4PL_2B1
@ Flange Plate €5 _ | BP_BCF_1/4PL_2B3/4
[ Four Angles BS __| BP_BCF_1/4PL_2B7/3
(% Gusset Base Flate _| BP_BCF_1/4PL_3B1
@ Gusset Plate CBB _ | BP_BCF_1/4PL_3B3/4
@ Gusset Plate CYR _| BP_BCF_1/4PL_3B7/3
@ Gusset Plate VXB | BP_BCF_1/4PL_4B1
[ MEF Knee BCF _ | BP_BCF_1/4PL_4B3/4
%1 Moment Angle_Tee BCF __| BP_BCF_1/4PL_49B7/3
(3 Moment End Plate BCF | BP_BCF_1/4PL_5B1
(3 Moment End Flate BCW _ | BP_BCF_1/4PL_5B3/4
[ Moment End Flate BS _ | BP_BCF_1/4PL_5B7/3

B R Y L B b e e B

=g

Create a new group with the " button. Enter a name for the new group of connections. For the
example you can adopt the "MyShearConnections" group.

Then, add a new table with the = putton.
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Chapter 3: Example for RC-Standalone

New connection
Structural type :

Single plate
Frame

A single plate connection is always w
) column and bolted to the supported beam.
Design code :

AlSC

Connector type :

Shear connection

Joint type :

Beam - Column flange

Connector name :

Single plate

Single Plate {Description)

Table name:

ShearConnections]

Enter the name, family, type, design code and press OK. In this case enter the options shown in the
figure.
With the former table selected, press the ¥ button to create a new connection.

Notice that the name of the template is used to identify the connection and has to be unique in the
whole database (including all folders). Thus, assign a name that describes the geometry and main
characteristics of the connection

The following window will be displayed:
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. 0 seessesssses® - * T 5 o= v - - -
Hi = @ ) ®
®
@

Column, brace, girder or beam:

FEx

The following data are required: Design Code, Loads, General information and the specific data
required in Shear and/or Moment connections.

To enter the specific parameters for the connection, note that the beam and support sections and
materials are also transferred from the main program and there is no need to define them. The default
values shown are used only for the 3D drawing.

The user has to enter only the parameters that are different from the desired values and are constant
for all connections to be generated with the template. The variable parameters are calculated
automatically by the program. They may be required for design or optimization and will be treated at
the end of the example.

For this case accept all the default values, pressing the OK button. Any change performed will be
reflected in the Graphic Area.

6) Edit the templates to be used
To enter a connection similar to the existing ones, the Copy button can be used. For example, place

the cursor at the connection SP_1/4 BCF_2_3/4 and press the ' putton as shown below:
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Group: 28 MyShearConnections

Tables [temsz
il MySinglePlate [ <p_1/4 BCF 2 _3/4
1

The new item will be copied with the name “SP_1/4 BCF 2 3/4 — Copy(1)”. Introduce the new

name of the connection accessing the connection pad with the Ef button. For this example use
SP_1/4 BCF_3 _3/4.

Edit the new connection by pressing the E| button. In this example change the number of bolts from
2 to 3 and press the OK button. Note that the connection is displayed with 3 bolts and that the length
has automatically changed to fit the bolts.
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Column, brace, girder or beam:

-

Change the number of bolts from to 2 to 3 for the new template.

7) Create a connection database

To create several connections, the procedure outlined in steps 4 and 5 may be very lengthy and time
consuming. A very fast procedure can be used in order to change/create a set of connections.

First, create a connection prototype as performed in the last steps.
Now generate a whole set of Single Plate connections of the database.
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Group: 28 MyShearConnections

Tables [temsz

A ] SP_y4BCF 2.3/4
=

IR 5F_1/4 BCF_3_3/4

=
fes
zl

|"_-
Select the former generated folder. Press the button Az “Copy items to clipboard”. Open Excel and
paste it in a worksheet

The spreadsheet will look similar to the following figure:
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H ©- e & s Bookl - Excel ?T H - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Sign in
X T L e = = : Bolnsert ~ 2 v A
Calibri S - A == S = General - ] o Y
D Egy - g = E" Delete - - z H
Paste B I U-~- &+ &My . === &= = - $ -0 s 0o Conditional Formatas Cell v Sort 8 Find &
- ¥ - o A e Formatting = Table~ Styles~ HdFormat~ &~ Fijter+ Select -
Clipboard Font [r] Alignment [r] Mumber [r] Styles Cells Editing -~
Al - S || Bentley.asc.splateBCF A
A B C D E F G H 1 J K L M N o] P Cl~
1 |Bentley.A_ISC.SPIateBCF
2 Name DesignCot CalcBoltsElsCorrosio HoleDef  ShearedEcbeveled MomentC BeamSect BeamPlat Setback  SkewaAngl SlopeAng| ConnEcc  BeamFlan Dcl Ct
3 |SP_1/4 B( 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in ] 00in 10in 0in
4 |5P_1/4_B( 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in ] 00in 10in Qin
5
6
7
g
9
10
11
12
Sheetl () 1 »
READY H M -——F——+ 100%

Note that each column of the spreadsheet contains the different values of a specific parameter of the
connection. The different tools are available on Excel to copy or change the values. In this example
copy the data line (row 4) 4 times. The following columns will be edited in the following way:

H ©- o oF s Bookl - Excel ?T H - 0O X
HOME IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Sign in
X% _ L e = = - E““Inser‘t - Z - A
Calibri 11 A A T == - = General - Z] & Y H
P & - C d' I F - CDII & Delete - mv SZ & Find &
*aste B I U- _ - . - =E == E s - $ v O 9 (_—0.8 .0_8 onditional Format as el et ort in
¥ A ? Formatting ~ Table~ Styles~ [El Format~ <&~ Filter+ Select -
Clipboard = Font [F} Alignment [P} Mumber ] Styles Cells Editing ~
A0 v J A
A B C D E F G H 1 K AC AD AE AF -
1 |Bentley.AISC.5PlateBCF
2 |Name DesignCot CalcBoltsE IsCorrosio HoleDef  ShearedEtbeveled MomentC BeamSect BeamPlat Setback  Nrow Neol SpaH SpaV |
3 |SP_1/4_BCF_2_3/4 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 2 155in 3in ]
4 |SP_1/4 BCF_3 3/a 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 3 155in 3in
5 |SP_1/4 BCF 4 _3/a 1 0  FALSE TRUE TRUE FALSE FALSE W 16X453 A36 0.5in 4 15.5in 3in
6 |SP_1/4_BCF_5_3/4 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 5 155in 3in
7 |SP_1/4_BCF_6_3/4 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 6 155in 3in
8 |SP_1/4 BCF_7_3/4 1 0  FALSE TRUE TRUE FALSE FALSE W 16X453 A36 0.5in 7 15.5in 3in
9
10] |
11
12
Sheetl (O] ] 3
READY H M -——4—+ 100%

The name and the number of bolt rows (Nrow) are changed.

The user can keep or even erase the rest of the columns. In the latter case the connection will take the

default values.

Once the data is defined, the user may proceed with the generation.
160




Chapter 3: Example for RC-Standalone

Then select all the information and copy the data to the clipboard (Ctrl+C)

H ©- e & - Bookl - Excel ?T H - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS TEAM Sign in
LT 4 - . e = = -: J Eolnsert -+ 2.+ A
Calibri Sl LA = =3 General - o z 4 A d H
P D B - C d' | F . CDII & Delete - m' SZ & Find &
aste B I U- _ | . - =E=E = s E - $ . 0 3 (_—03 0_3 onditional Format as el et ort n
- ¥ < 7 Formatting = Table~ Styles~ Elformat~ &7 Fijter - Select
Clipboard = Font ] Alignment [} Mumber [F} Styles Cells Editing ~
Al - Ji || Bentley.aisc.splateBcr ~
A B 9 D E F G H I J K AC AD AE AF -
1 |Bentley.AISC.SPlateBCF
2 |Mame DesignCot CalcBoltsE IsCorrosio HoleDef  ShearedEcbeveled MomentC BeamSect BeamPlati Setback  Nrow Ncol SpaH SpaV 1
3 |SP_1/4 BCF 2 _3/a 1 0 FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 2 15.5in 3in 1
4 |SP_1/4 BCF_3 3/4 1 0/ FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 3 1/5.5in 3in
5 |SP_1/4 BCF 4 _3/a 1 0/ FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 4 1/5.51in 3in
6 |SP_1/4 BCF 5_3/4 1 0/ FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 5 1/5.5in 3in
7 |SP_1/4 BCF 6_3/4 1 0/ FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 6 1/5.5in 3in
8 |SP_1/4 BCF 7 3/4 1 0/ FALSE TRUE TRUE FALSE FALSE W 16X45 A36 0.5in 7 1|5.5in 3in
9
10
11
12
Sheetl (O] [ "

AVERAGE: 1.035714286 COUNT: 302 SUM: 87 HH

r;-
Press the e button to paste the connections into the database.

The program will ask if the existing connections are going to be replaced. Answer yes and then a
message with the number of generated connections (6) will be displayed.

The following connections will be generated:
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Group: 28 MyShearConnections

T ables [tems
] MySinglePlate . [PSSRN sr 1/4 BCF 2 34
| | ~_] sP_1/4 BCF_3_3/4
_] sP_1/4 BCF_4 3/4
_] 8P_1/4 BCF_5_3/4
_] sP_1/4 BCF_6_3/4
_] sP_1/4 BCF_7_3/4

As can be seen, this way of generating the connections is fast and allows creating the complete set of
templates that a design office may need with the required custom values.

Notice that it is necessary to configure the connection assignment menu in order to use the recently
created templates in an assigning button. However, it is possible to assign them with the

=)
Assign
button kemplate .

8) Configure the toolbar

Normally, a reduced list of connections of the same type may be required for a specific project. This
list may be defined in an assignment button in the following way:
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Basic Connections ¥

Smart Connections ¥

Base Plate Connections *

Tubular Connections *

B
g
ﬁ Gusset Connections v
&
Ty

&y Customize the toclbar...

Go to Design tab, Assignment group, press the Assign button and a menu will be displayed. Then
execute the option Customize the Toolbar.

The following window will appear:

Taalbar: ’AISC -

v T -

Group: EE United States

Tables Items

(B Bent Plate BCF

[T Bent Plate BCW

[CB Bent Plate BG

(B Cap Plate CC

[£31 Clip Angle BCF

™ Clip Angle BCW

(3 Clip Angle BG

(™ Directly Welded BCF
(3 Directly Welded BCW
(3 Flange Plate BCF
[Zh Flange Flate BCW
(e Flange Plate BG

[ Flange Plate BS

[ Flange Plate CS

([ Four Angles BS

[Th Gusset Base Plate
(™ Gusset Plate CBB
(3 Gusset Plate CVR
(B Gusset Plate VXB
(B MEP Knee BCF

[C Moment Angle_Tee BCF
{3 Moment End Plate BCF
[cB1 Moment End Plate BCW
{31 Moment End Plate BS
[T Moment End Plate BS Apex
[C®1 shear End Plate BCF
(31 Shear End Plate BOW
[C®1 shear End Plate BG

i Single Plate BCF
(7 Simale Plate ROW

_] spBCF

_ | sP_BCF_1f2PL_2B1
_ ] sP_BCF_1f2PL_3B1
Ml sP_BCF_1/2PL_4B1
_] SP_BCF_1f2PL_SB1
_] SP_BCF_1/4PL_2B1
_| SP_BCF_i/4PL_2B3f4
_| SP_BCF_1f4PL_287f8
_] sP_BCF_if4PL_3B1
_| SP_BCF_1/4PL_3B3f4
_ | SP_BCF_1f4PL_3B7/8
_] SP_BCF_1/4PL_4B1
_ | SP_BCF_1/4PL_4B3/4
_ 1 SP_BCF_1/4PL_4B7/8
_] SP_BCF_1/4PL_SB1
_| SP_BCF_i/4PL_5B3f4
_| SP_BCF_1/4PL_SB7f8
_] sP_BCF_3/8PL_2B1
_| SP_BCF_3/8PL_2B3f4
_ | SP_BCF_3/8PL_2B7/8
_| SP_BCF_3/8PL_3B1
_ | sP_BCF_3/8PL_3B3/4
_ 1 SP_BCF_3/sPL_3B7/8
_] sP_BCF_3/8PL_4B1
_| SP_BCF_3/8PL_4B3f4
_| SP_BCF_3/8PL_4B7/8
_| sP_BCF_3f8PL_5B1
_| SP_BCF_3/8PL_SB3f4
_] sP_BCF_3/8PL_5B7/8

E' Smart Connections

ﬁ Gusset Connections

ﬁ Base Plate Connections

ﬁ' Tubular Connections

e X oM

[ 0k ] ’ Cancel

Toolbar configuration window.

There are groups of connections that are predefined by the program and cannot be edited but it is
possible to define a new user’s group. For this purpose, select the “USER” group in the “Toolbar”
combo box.

Press “# to define a new group. Enter the name of the group (My group).
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aDIET ‘ o

Mame MyGroup

Dialog window to define a new group of buttons in the toolbar.

Press ¥ to define a new assigning button.

] ‘ .

Mame My button SP

n

Group: EE United States Toolbar: ’USEH

= Ia' MyGroup

Tables Items

i

Bent Plate BCF

Bent Plate BCW

Bent Plate BG

Cap Plate CC

Clip Angle BCF

Clip Angle BCW

Clip Angle BG

Directly Welded BCF
Directly Welded BCW
Flange Plate BCF
Flange Flate BCW
Flange Plate BG

Flange Plate BS

Flange Plate CS

Four Angles BS

Gusset Base Plate
Gusset Plate CEB
Gusset Plate CVR
Gusset Plate YXB

MEP Knee BCF

Moment Angle_Tee BCF
Moment End Plate BCF
Moment End Plate BCW
Moment End Plate BS
Moment End Plate BS Apex
Shear End Plate BCF
Shear End Plate BCW
Shear End Plate BG
Single Plate BCF

Sinnle Plate RCW

_] sPBCF
_] SP_BCF_1f2PL_2B1
_] 5P_BCF_1f2PL_3B1
SP_BCF_1f2PL_4B1
_] SP_BCF_1f2PL_5B1
_] SP_BCF_1f4PL_2B1
_| SP_BCF_1/4PL_2B3/4
_] SP_BCF_1f4PL_2B7/3
_] SP_BCF_1f4PL_3B1
_| SP_BCF_1f4PL_3B3/4
_| SP_BCF_1f4PL_3B7/3
_] SP_BCF_1f4PL_4B1
_| SP_BCF_1f4PL_4B3/4
_ | SP_BCF_1/4PL_4B7/8
_] SP_BCF_1f4PL_5B1
_] SP_BCF_1/4PL_5B3/4
_] SP_BCF_1f4PL_SBET7/8
_] sP_BCF_3fsPL_2B1
_| SP_BCF_3f8PL_2B3/4
_] SP_BCF_3f8PL_2B7/8
_] SP_BCF_3/8PL_3B1
_] SP_BCF_3f8PL_3B3/4
_] SP_BCF_3f8PL_3B7/8
_| SP_BCF_3fsPL_4B1
_] SP_BCF_3f8PL_4B3/4
_] SP_BCF_3f8PL_4B7/8
_] SP_BCF_3f8PL_5B1
_ | sP_BCF_3f8PL_SB3/4
_] SP_BCF_3f8PL_SB7/8

=2 H My button P
5P BCF 1/2°1_2R1

SP_BCF_I/2PL_381

SP_BCF I/2PL_ 481

-

e 8

e X [

[ 0K J [ Cancel

Steps to assign the group of SP templates to the new button.

i
Select the desired template or group of templates and press the ¢ button. Repeat the process until
all the desired connections of the list are assigned to the button. Note that the order in the list is very
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important because it will define the priority in the selection of the template. To change the order in
the list use the =8 or =% buttons.

To assign an adequate bitmap to the new button press < and select the bitmap for the single plates.
Remark: It is possible to create bitmaps with any drawing tool like Paint™.

Open E E|
Lock i | I3 Images “ O &F e E- (1616}
By ; FlangePlateielded ﬁSmartConn
:3 ] Fully'weldedweb &= S5eatedBolted
My Recent E}Gusset -,.;- S3eatedBolkedzL
Documents 1 GussetCER g5 SSeatedwelded
= B GussetCEE_DA = 55estedwsldadPlate
: E_'l GussekCBE_DA_conk e SoeatedweldedTee B
Deskiop [ GusserCEE_Dw H TeeBaled
[l GussetCEE_DwW_CEF H1 Tes'welded
. I GussetCEE_SP ik Through Plate
__J o GussetCYR & UseatedBolted
A VR _CEF 2 LISzatedweldad
My Documents | | Hese - i osaterivelie
T GussetyyE
) EListConn
""fl.g & MomanglesBalted
L |
tdw Computer
S b
‘;} File narne: SiniglePlate A
2 .
by Network Files of pe: lcon files [*.bmp; *.ica) “

Dialog window for selecting the bitmap for the new assigning button.

Now there is a new button ready to be used in the connections design with a customized single plate
connections list. As an exercise the user may try to repeat all the steps explained so far to create new
buttons with a similar procedure as the one performed with the basic connections.

9) Assign smart connections

The program comes with another group of templates besides the basic connections. They are the
‘Smart’ connections, with them the program determines all the main design parameters as the
connector size, number of bolts, size of welds, etc. based on the connection forces. This allows
having one smart connection template per family and connection type. These self-optimizing

templates are included in the Smart Connections button group g

The user can evaluate the connection with the strength ratio and status that are displayed in the
worksheet.
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