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1 GENERAL DESCRIPTION

1.1 INSTALLING THE SOFTWARE

csJoint runs successfully on the following systems. If your computer does not meet these
requirements, you may not able to use csJoint, or their lack may result a slow operation:

Minimum hardware requirements:

Processor: Intel Pentium IV or equivalent
Memory: 2 GB
HDD: 100 MB

Video-card: 128 MB non-integrated
Operating-system: MS Windows XP, 7 or 8

¥y ¥y yYyYvwvy

Recommended hardware:

» Processor: Intel Core 2 Duo or equivalent
» Memory: 4 GB
» Video-card: 512 MB non-integrated

You will need to have administrative or power user rights for the installation. Without
administrative rights, the hard lock driver and those .dll files, which are indispensable for the

system is cannot be installed.

The csJoint software can be installed from CD or over the internet. Install package can be
downloaded from the Downloads/Install packages section of the ConSteel website

(www.consteelsoftware.com/en/downloads/install-packages).

Open the csJoint install file (csJoint_9 0 install_xxxx_xx_xx.exe) and follow the instructions.
As a first step the language of the setup has to be set. The csJoint will use this language for
the first time you start, but you may switch to another language later. The installing program
will copy the elements of the software into the directory you have specified (default
directory: C:\Program Files\csJoint 9.0), then it will position the Menu of the program onto
the selected place of the ,START”-menu. Finally the install shield will place the starting-icon
onto the desktop. The last step of the setup is the hard lock driver installation. This has no

progress signal, so you will have to wait while it finishes.

www.consteelsoftware.com
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1.2 DESIGN STANDARD

The design tools cover practically the whole joint standard EuroCode 3 Part 1-8. In some
cases csJoint supports wider range of connection types which are not specified in the
EuroCode 3 Part 1-8 design standard. In these cases the source of the calculation methods

are specified in the detailed results of the calculations.

1.3 JOINT TYPES

The number of the joint types is one of the most dynamically developing parts of the
software, usually considering the claims of the users. At the moment the csJoint has the

Beam to
Column

following joint and connection types:

1
Simple
RAEES

Moment
End-plate

Simple
End-plate

IE

Gusset Plate

‘Ea
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P eeeeee——

Beam to Beam

Simple Moment s
End-plate End-plate Web finplate
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Simple Beam splice
End-plate plate
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/N
Double flange
plate

A
Splice plate

—
angle or round bar
e
_— 'l

2
A —
Bolted )
endplate \

Upper and
lower edge

Double flange
plate

Splice plate

Brace section: tube, hollow, __

Angle brace

0 0

A —.

Column Base

Rigid connection
Base Plate with ground beam
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Hollow Section

TN

K and N type Tand Y type

Multiplanar Tension chord
truss splice

o
AL

Chord section: tube, hollow, H or |
Brace section: tube or hollow section
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—_
Splice plate
component

One side, simple One side, double Two side, double Two side, simple
splice plate splice plate splice plate splice plate
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2 CREATE JOINT

2.1 THE STARTUP WINDOW

After starting csJoint there is a startup dialog window which allows creating and opening
models easily. The latest models can be opened without browsing folders. They are sorted
by the last modification date as a default setting but it can also be sorted by name or by

model path.

.CDNETEEI_
csJOINY

Latest models:

Model name Last medified %/ Path Description
Joint_model2 2013.08.23.17:40:30 | Ch\Users\herbaya\D... Test2
Joint_modell 2013.08.23.17:40:00 | C\Users\herbaya\D... Testl

The first big icon (#1) is for creating a new model, the second (#2) is for open model from
folder. Models can contain any number of joints.

2.2 CREATE JOINT BY MODEL

Creating joint by the model is simple and easy. Just click on the CREATE JOINT BY MODEL
button and select the joint.

10
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Geometry  Structural members | Loads  Finite element  Analysis =~ Global checks Member checks Serviceability checks |

LEZ I N S@les v g 2 <=2 ERKR

*| Create joint by model

The members will be automatically identified and the possible connection types are offered.
Here is possibility to remove some some members from the connection by removing the
appropriate tick.

Default settings of the joint:
Default

Cancd | [ <Previows | [ mext> |

2.2.1 PLACE A JOINT

In ConSteel, after creating the joint it is advisable to place it in the global model. There are

two options to do this.
2.2.1.1 PLACE JOINT DIRECTLY FROM JOINT DETAILS DIALOG

The fastest way of placing a joint, is to place it from the JOINT DETAILS dialog directly, right
after when it is been created. PLACE... button can be found at the bottom left corner (#1) of
Joint details dialog (see picture below). By choosing it, it is possible to place the joint to
several places by single clicks, where same geometry exists. By clicking END JOINT

11
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PLACEMENT (see picture below), loads will automatically imported from the model if
analysis results are available.
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Jont_1
Colum

Project:
Stffeners
Jontloadng Nare: Jomt_1
= Right flange - Moment end plate comector -
seam Comment:
o plate
Welds Engineer:
Date: 2015.03.11. (74
Joint configuration

Beam-to-column joint

Type of connection(s)

Right fiange: Moment end-plate connection (el

‘Web back o connection:

ieb front o connection:

Left fnge o connection:

[ ‘Summary of resuits of the whole Jont
DEsstaae Right flangs - Moment end-plats connection
Comment; Warning: The haunch flange thickness is less then the besm flange thickness!
Braced A sted frame is quaified as stffened, when Error0 Waming-1 Hintd
the bracing system degreases the horizontal
© Unbraced atleast 80%.

positive loading

omen resistance: My s = 22425 khim
xisl design resistance MyRe = 536,18 KN
Shear resstance Vje = 27318 W0
ntal stitness: Sim = 122945.83 ktimvrag
Secant stittness for agpled moment Sowc = 12294553 Khimirag
Stiffness class: Sembrigd (34,1%)
Cisss of strengen Partsl srength
[Dominant compression component
Beam fsnge and web in compression (6.2.6 7): Fo.te e = 470,00 W
Bot row 1
Colmn fange 1 bending Fine = 141,120
Mode 3: Bo faikure

eaeaa ¥ Automate classton s

2.2.1.2 PLACE JOINTS FROM STRUCTURAL MEMBERS TAB

After a joint is created, it can be placed from the status bar too, by clicking on the PLACE
JOINT icon. One joint can be placed to several places in the model where the same geometry
exists. After the joint is placed, csJoint automatically imports the loads from the global
model.

Geometry  Structural members | Loads Finite element  Analysis = Global checks Member checks Serviceabilty checks |

LEF¥I o NKS@F | E 2 ~x=T ERE
Place joint
H
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IT SHOULD BE BEAR IN MIND THAT THE SETTINGS IN THE CSJOINT MODULE (PROFILES SIZES,
MATERIAL GRADES, ETC.) WILL NOT EFFECTS THE 3D MODEL. THE CHANGED VALUES WILL BE

CONSIDERED IN THE JOINT CALCULATION ONLY! THE USER HAVE TO WAY TO KEEP THE MODEL
CONSISTENT: 1. AFTER MODIFYING THE CONNECTION THE 3D MODEL HAS TO BE CHANGED
ACCORDINGLY, 2. CHANGE THE 3D MODEL FIRST RUN THE ANALYSIS, REDEFINE THE
CONNECTION.

2.3 CREATE JOINT WITHOUT MODEL

2.3.1 JOINT MANAGEMENT

File Options Standards

Design standard: = ENHungarian NA Comment:

The joint management window consists three separate parts containing different
functionalities.

The #1 part, is the ICON BAR, it contains the basic model management functions:

» Create ): create a new Joint
» Details (- ): details of a created joint, manipulate a created joint

www.consteelsoftware.com
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» Copy ): copy the selected joint

> Delete ): delete the selected joint

» Document ): start the generation documentation of the selected joint

» Default Joint Settings

CSJOINT 9.0 USER MANUAL

): create user defined default joint settings

The #2 part of the picture above is the tree structure of the previously created joints. Double
click on a joint open the JOINT DETAILS dialog.

The #3 part of the picture above is the graphical window. 3D graphical model of the selected
joint is shown here.

2.3.1.1 THE MENU

Three important function groups appear in the menu: the FILE handling, OPTIONS for
settings (for saving, updating, selecting language) and STANDARDS for reviewing and
defining standard parameters for design.

FILE menu:
New model
New model can be created.
Model attribute

Model description and the used EN National Annex can be changed. (These parameters
can be set at first by creating a new model.)

Open, Save, Save As

The functions are according to their names.

OPTIONS menu:
The following settings can be found: SAVE, UPDATE, and LANGUAGE.
Save

If Autosave is clicked, the program automatically performs a save periodically in
accordance with the adjusted number of minutes. If Backup is clicked, csJoint creates a

14
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backup file after manual save is performed. The backup model file can be used as a
normal model by removing the .bak extension.

Update

csJoint looks for an available new version on the web at every startup. It can be turned
off. The check for a new version can be performed manually by clicking on the Search for

updates now ( S') button.

Customer experience improvement

In order to make our products as much as possible to meet the expectations of our
customers, our softwares collect and send us usage statistics. KESZ Holding cPlc uses
this information to improve the products and features customers use most often and
to help solve problems.

Our products collects and sends the following information: software version, used
functionalities, running time, location

Sent information does not contain any personal information (such as your name,
address, or phone number) and is not used to identify you.

In case of commercial license, collection of usage statistics can be turn off by clicking
off the checkbox. In case of trial and educational licenses, collection of usage statistics
is continuous.

Language

The language of the user interface can be set here from the following languages: English,
German, Spanish, Italian, Greek, Portuguese, Russian, Chinese, Turkish, Hungarian, Polish,
Slovak, Slovenian, Rumanian, Bulgarian, and Serbian.

csJoint has to be restarted after a change.
STANDARDS menu:

The menu provides a great opportunity to view existing and to create new standard
parameters in an easy way. The used standard can be set in the FILE menu.

15
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=% n Currently applied N,
¢ =B EN Recommend
-8l EuroCode
E EN Recommend
-4== EN Hungarian N
= EN Dutch NA
= EN Finnish NA
- BN Singapore N
-{EH EN Portuguese
2 EN Swedish NA
= EN Austrian NA
EN Polish MA
EN German MA

... 4,2(1) - Basic wind velocity
4,2(2) - Directional factor
-4,3,2(1) - Terrain category
-4.3.3(1) - Ortography factor
-4, 4(1) - Turbulence factor
- 4,5(1) - Air density
EI Oﬂ’!er
i-- 7.1 - Recommended values of external pressure
7.2 - External pressure coeffidents for flat roofs
i~ 7.3.a - External pressure coefficents for monopi
:-7.3.b - External pressure coefficients for monopi
i~ 7.4.a - External pressure coefficents for duapitc
... 7.4.b - External pressure coefficients for duopitc,
- EN1993 Eurocode 3: Design of steel structures
- Part 1-1: General rules and rules for buildings
+-6,1(1) - Safety factors
+6,3,2,2(2) - Imperfection factors for lateral-torsional
-6.3.2.3(1) - Parameters for LTB curves
- Rolled T or H shape {wide parallel fange)
Rolled 1 shape (sloped flange)
Welded I or H section
-6,3.2.3(2) - Moment distribution factors for LTB curv
-6.3.3(5) - Alternative methods for interaction
-6.3.4(1) - General method for stability design
=] Part 1-2: General — Structural fire design
H - 2.3 - safety factors
- Part 1- General Design of joints

-3.1.1(3) - Boltgrade
[=1-EN 1998 Eurocode 8: Design of structures for earthguake re:
[=-Part 1: General rules, seizmic actions and rules for buildir
-3,2.2.2(2)P - Parameters of horizontal elastic respon
i 3,22, 3(1)P - Parameters of vertical elastic response

.-3,2,2,5(41P - Lower bound factor for the desian spe¢ ™
m [

Resistance of bolts, rivets, pins, welds, plates in bearing

+ M2 Joint

Slip resistance at ultimate limit state (Category C)

TNB

Slip resistance at serviceability limit state (Category C)

7 MBser

Bearing resistance of an injection bolt

+ M4

Resistance of joints in hollow section lattice girder

+ M5

Resistance of pins at serviceability limit state

+ Mbser

Preload of high strength bolts

M7

Create or delete user defined standard parameters

Resistance of concrete

TC

The first row of the Standard tree shows the applied standard which is stored in the model.

For creating a user defined standard:

» press NEW button

» select one of the existing standard from the list

Create or delete user defined standard parameters

As a copy of

EM Recommended Valug

Mame  user deF

VX

B name the new defined standard

» parameters for the new defined standard can be changed in the chapters

User defined

National Annex

\Documents\ConSteel\UserStandard.xml

saved to the

following

file:

16
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Creating a joint is an easy, simple, guided process by the JOINT WIZARD. In 3 single steps,
the joint can be created, and then it can be modified to fulfill personal demands.

b Step 1—Jointidentification

After clicking on the CREATE button (ii ) in the JOINT MANAGEMENT dialog,
identification of the joint has to be made. It is possible to leave a comment. Although it is
optional, it can be very useful for a better identification when several joints are created.
Default joint settings can be selected for the joint creation. If it is necessary sections can be
loaded, by clicking the LOAD SECTIONS button.

Joint identification

MName:

Joint_8

Comment:

Default settings of the joint:

Default

[ Cancel ] | < Previous |[

B Step 2 —Select Joint type

On the next dialog, joint configuration has to be set. Each joint type has an illustrated icon
(picture below). See chapter 1.3 for a complete list of JOINT TYPES.

17

www.consteelsoftware.com



o TEELcs
CSJOINT 9.0 USER MANUAL

Selected joint configuration:

Beam-to-column joint

Cancel ][<Previous][ Next >

» Step 3 —Select connection type

After the selection of the joint type the connection type needs to be selected. In case of
beam-to-column and beam-to-beam joint more than one connection type could be chosen
for the joint, because different connection could be selected for example for the left and the
right web of the main girder if it is necessary. By clicking on the CREATE... button the
selected joint will be created according to the DEFAULT JOINT SETTINGS or the selected
parameter file.

Beam connected to column flange

=§=

Beam connected to column web

e font _
Selected joint configuration:

Beam-to-column joint

cancel | [ <previows [ Mext> |

[ concel | [ <Previous ][ create...

18
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3. MANIPULATE DIFFERENT
JOINT TYPES

3.1 MAIN WINDOW

No matter if a joint is created with our without model, manipulating the joint is the same.
Joint details appear in a new window where numerous settings can be made. In the
following pages we would like to give you an overview of the csJoint, with showing all the

possible adjustable parameters.

The main window consists of four separate parts.

4 o D e 2

[ coiin | Bttt Lo ]

B The #1 part shows the tree structure about the joint: all components of the connection
can be seen and selected.

19
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> On the #2 part, the selected component related information / properties can be seen
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and set: Joint name, project, engineer, date, etc. These properties will appear in the joint
documentation and also useful to distinguish joints from each other.

» The #3 part is the graphical window

» The #4 part shows the results of the joint calculation. Calculation is automatically run
when any changes take place and the AUTOMATIC CALCULATION checkbox is clicked. If
the checkbox is unchecked the calculation can be run with the CALCULATION button. In
the pull down menu the type of the result visualisation can be set to three different
types: Summary for the whole joint, Summary for the selected connection, Detailed
results of the selected connection. In the last two cases a connection must be chosen in
the connection tree.

DOCUMENTATION can be generated by clicking the DOCUMENT... button on the bottom left
corner of the dialog.

Furthermore, views of the joint can be changed, using the VIEW TooLS, which can be find at

PEEED,

the bottom of the dialog ( ,

20
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According to the chosen Joint configuration (moment end-plate beam to column, welded
beam to column, etc.) certain elements of the tree structure will be different. All of the
connection types can be modified separately, with the entire element parameters related to
a connection (welds, end plate, etc.). In the following, all possible elements will be
presented.

3.2.1 JOINT LOADING

If JOINT LOADING is selected, it is possible to choose from two options (#1). When User
defined joint loading is selected, loads to the elements have to be given manually by defining
load cases, and internal forces (#2) individually. If Model based joint loading is selected,
csJoint automatically import the internal forces from all of the combinations after the joint is
placed in the modelling area.

7. Joint details =o)X
intloading
Joint_1 = —
Column Input of joint loading
Stiffeners (© User defined joint loading
Joint loading .
Model based joint loading
- Right flange - Moment end- L] —
Beam Data of jeint loads:
- Welds
e e
| ) (oo
fnternal forces oF beams connected to the joint
Nameof... NN VykN] VzKN] Mx k.. My[k.. Mz[k..
summary of results of the whole joint. -
[Rignt flange - Moment end plate connection
Waming: The haunch flange thickness is less then the beam flange thickness!
Error-0 Warnin g-1 Hint-0
Right flange - Joint results for positive loading
Moment resistance: WjRa = 224,25 KNm
Axial design resistance: NjR¢ = 535,18 kN
ViRt = 273,18 kN
Inttial stiffness: Sjini = 122945,53 kNmvrad.
Secant stiffness for applied moment. Sj.sec = 122945,53 kmirad
Stiffness class: Semi-rigid (84,1%)
Class of strength: Partial strength
Dominant compression component:
Beam flange and web in compression (6.2.6.7):  Fc.fb.Rd = 470,00 kN
Dominant tension component:
Bott row 1
Column flange in bending: Fi1.Rd = 141,12 kN
Mode 3: Bot failure:
< i | »
BEEEE [ ) Prmmascoiosn

21
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If the COLUMN is selected in the connection tree, then column related properties of the
connection can be set like the section size and material grade (#1). Setting the position of
the column is also very important (#2). Furthermore the position of the reference plane is
essential for the joint calculation. The image on the right gives a visual help about the
meaning of ‘Lsr’ and ‘Lc¢’ variables. Position of the reference plane can be changed.

Positon of coksmn

@ © . of topmost storey / portal frame.
1 Cokamn of an ntermediste storey

Summary of results of e whok jont
et e Lar Right flange - Moment end_piate connection
o= o Warning. T e is fess then the
=
s i

u

Al

-

Pestan of refeence pere
= 100 o

» Parameters of cross section (#1)

Cross section can be changed by clicking to the dropdown menu. More cross sections can
be loaded by clicking to the three dots button beside of the dropdown menu. Material
can be changed by loading a new section with proper material. Parameters and a graphic
display of the cross section been shown here.

» Position of column and reference plane (#2)

It can be decided if the column is a topmost storey column/portal
frame, or it is an intermediate storey column. The average height
of the column/storey (Lc) can be set, by default it is 6000 mm.

Position of the reference plane can be set, by default it is 100mm
(Lsr). Reference plane is displayed in the graphical windows too,

22
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with a transverse red line on the column. The value given to Lsr means the edge of the

column’s distance from the reference line.

*In case of Column base joint, (see chapter 3.3.4 CREATE COLUMN BASE JOINT) additional

Haunch, and rib can be added to the end of the column. Parameters of the wing plate can

also be modified (#1). At #2 on the picture below additional shear stub can be applied to the

column, and cross section, length end weld size can be configured.

&, csloint Manual - Design standard:: EN Hungarian NA - csloint 9.0.000

» Parameters of wing plate and rib (#1)

under the column flange (6.2:6.9) FoplRd = 10485 kN

Column
Column base jont
5 Column base - Base plate connectior] ~ CT0S5-S€ ction Material
£ Column HEA 200 +)[) 5 235 EN 100252
+Foundation Type of member Helight of secton [mm]
i End piate
- Welds Uniform cross section 190
L. Joint loading
Parameters of cross section
Property value
Depth 150 mm, —
width 200mm
web thidmess  6,5mm
Flange thickness 10 mm
Filltradius 18mm
e e— Summary of resuits of the whele Jont
Column base - Joint results for positive loading
Moment resistance:
Acxial design resistance:
End configuration Height of comn e
Infial stiffness:
L= 00 mm Scoant stiffncss for applied moment
& Stiffness ciass:
Set with mouse
Dominant components:
— e
] Apply shear stub Base plate in transverse bending
. sssecton fode 2: Bolt faiure wih yieking of the flange
Right side
heazo <[] Concrets in compression
Length 300 mm
‘Weid 3 ™
o i v
@EDE ) Domscine

HiRa = 5,74 kKm
i Re = 0,00 KN

ViRd = 202,03 kN

Siin =3551,23 kNmirad
Si.sec = 351,23 Kim/rad

FoplRe = 23,91 KN

As the illustration on the right side of the dialog shows, the following parameters can be

set for wing plates and rib. The Height (hs), thickness (ts, tb), and the gap between the

edges of the wing, and base plate (ds).
o Haunch (#1)

It is possible to define Haunches, both on the top
and on the bottom flange. For better understanding,
an illustration of the haunch is attached on the right
side of the dialog. With CoPY PARAMETERS,
defined settings can be applied to a haunch on the
top/bottom flange.

www.consteelsoftware.com

Set haunch parameters

2

Haunch on top flange | Haunch on battom flange

tw {mm) 10
hw {mm) P
Lw {mm) 1500 '
hW tW
tf (mm) 10 t
bF {rm) 150 b  Lf
o
Lf {mm) 0
Assign the stiffener to haunch flange
[ copyparameters ||  pefaut || cose || appy |
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» Shear stub (#2)
In case of a column base joint with base plate, additional shear stub can be added, to
increase the connections shear resistance. After turning on the tickbox, cross section,
length and weld size of the stub can be defined.

3.2.3 BEAM

When BEAM is selected in the connection tree, the beam related properties of the
connection can be set, which are the following.

Summary of results of the whole joint

[Right flange - Moment end-piate connection
Warning: The haunch flange thickness is less then the beam flange thickness!
Waming-1_Hint-0

Joint results for positive loading

MjRa = 22425 klim
NjRg = 535,18 kN
VjRd=273,18 KN
Sjin = 122045,53 kNimirad
5y = 122945,53 kNmirad

Semi-rigid (84,1%)
Partal strength

Fo fo e = £70 00 kN

FeiRe = 141,12 K0

» Parameters of cross section #1

Cross section can be changed by clicking to the dropdown menu. More cross sections can
be loaded by clicking to the THREE DOTS BUTTON beside of the dropdown menu.
MATERIAL button is only for end plates, finplates, splice plates. For a beams it can only
be changed by loading a new section with proper material, by clicking the ... button.
Parameters and a graphic display of the cross section been shown here.

» Set haunch parameters #2:

It works the same as it is been shown in 3.2.2 CoLUMN. If a lower transverse plate
stiffener is applied to the columns bottom flange, it can be assigned it to the haunch
flange by clicking the checkbox at the bottom of the dialog.

24
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» Notch of beam #2:

Upper and lower notches can be used
simultaneously, or individually. lllustration for setting
parameters can be found on the right side of the

dialog.
# Position of beam #3

Pitch of the beam can be set here both vertically, and
horizontally, as the illustration shows.

> Beam span #4

Span of the beam can be set. The default value is 6000mm. In CONSTEEL, it can be set

with mouse on the 3d model.

www.consteelsoftware.com

Notch of beam

Upper notch
Use upper notch

hu {mm)
bu (mm)

Lower notch

Use lower notch
hl (mm)

bl {(mm)

CSJOINT 9.0 USER MANUAL

25



o TEELcs
CSJOINT 9.0 USER MANUAL

3.2.4 STIFFENERS

If the stiffeners is selected in the joint tree structure, different type of stiffeners can be
added to the joint. It is possible to use:

Summary of resuts of the whole joint

rent end-plate connection
tange thickness is less then the beam flange thickness!

Its for positive loading

Secant [
[122945,53 Kilmirad.

Stffressclass:  Semi

@4,1%)

Class of sirength Partial
trength

Dominant compression compenent

[ ot ) @sutomate caiston —

» web stiffeners (#1)

Upper or lower transverse plate can be added to the joint by clicking the proper
checkbox. Plate thickness, and the size of the welds can be set for each stiffener

individually.
» Flange stiffeners (#2)

Flange stiffeners can be added by the ADD... button. By clicking it, the Stiffener of
column flange dialog will pop up. Here it is possible to set the flange stiffener type, the
place of the stiffener (right or left flange), plate thickness, length, and weld size. Distance
from the reference plane can also be set here. Reference plane is displayed on the
graphical window with a transverse red line on the column. The reference plane of the
column can be set, if the CoLUMN (3.2.2) is clicked in the joint tree. If flange stiffeners
are given, they can easily removed with the checkboxes in the table, or they can be
deleted with the DELETE button.

» Shear stiffeners (#3)

Shear stiffeners can be used by ticking the Use stiffener checkbox. Four different shear
stiffeners are available in csJoint. Beside the option of setting the plate thickness and

26
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weld size, it is possible to mirror the position of the stiffener by ticking MIRROR

POSITION checkbox.

3.2.5 END PLATE/BASE PLATE

When END PLATE is selected in the connection tree, the end plate related properties of the

connection can be set, which are the following.

# csloint Manual - Design standard:: EN Hungarian NA - csloint 9.0 RC2 =8 =%
“End ol
Beam splice _ _ )
- Jont loading Width Height Thickness Material

i Beam

- Leftbeam -Momentendplad o= 160 [Slhp= 400 5= 5+ (s 2ssEn 0 <o)

iEnd plate " Bolt
= \Welds

Pasition of end-plate

iBeam
+~End plate
= Welds

- Right beam - Moment end-pl

M2 (50 7412) 45 [ oy |

ep= 5 [Hmm

[ ]Bolt head is on the plate side
 Bolts-horizontsl spacng |
[/] One bolt column
Edge distance

wi= 45 = mm
Pitch of holes.

w2=[45 =] mm
 Vertical positions of bolts
Number of boltrons 5 [}

[7] Uniform bolt distribution

Pitch of hales mm ‘
el 50

pl 219

p2 s
&ln 50

< I

] »

Place...

summary of results of the whole joint

Left beam - Joint results for positive loading

Homent resistance: WjRa=
55,59 kNim
Axial design resistance: Nigs =
393,69 kN
Shear resistance; ViRd
35,92 kN F
Initial stiffness: Siin =
132122,54 kNmirad
Secant stiffness for applied moment Sjsec
13212254 klimvrad
stiffness class: semirigid
(65,3%)
Class of strength Nominal
pinned
Dominant compression component
Beam flange and web in compression (6.2.6.7): FofoRd=

782,70 kN i
Nominant tensinn Famnanant

Calaulation Automatc calculation

» End plate properties (#1)

At #1 on the picture above, end plate geometry can be set. Predefined materials can be

chosen in the dropdown menu, or user defined materials can be defined on the dialog

appears if clicking the ... button. Position of end plate can be set here, the default value

is -5mm because of the default size of flange

weld. il
. Type of bolt
> Bolt properties (#2) o o [Pe= el
Stencerd [%] gtan;!ard: 150 7412
. . Bols siee Cross-section properties:
By clicking MODIFY... the parameters Length ot srank rce abegrezmm |

can be changed for the bolts on the

K. |0 Weight of 1000 pes: m= 25573 kg
Min. dist of bolts: Gt = 66,0 mm
dialog. Beside the size, length and w [0 . r
) Boit shank dismeter: d=20,0mm
standard of the bolt material can be i m—) | eyt prs CIE
Thread length: b=31,0mm -
‘Washer
changed too. Prestressed bolts can be e ot o

used in certain joint types. Details of

www.consteelsoftware.com

Prestressed bolts

Use washer on bolt head

Other properties:
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the chosen bolt configuration can be checked for the bolt, nut, and the washer too.
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The spacing of the bolts can be set easily by giving the desired parameters (edge
distance, pitch distance). Additional bolt rows can be added or removed by setting the

number of the bolt rows. Pitch of holes can be given manually in table form, or Uniform
bolt distribution can be chosen.

*In case of beam splice connection (with end plates on both beams), there is a checkbox
under the patch of holes table for EQUAL END PLATES. It is useful when both end plates
have similar geometric parameters.

28
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3.2.6 FINPLATE

CSJOINT 9.0 USER MANUAL

When FINPLATE is selected in the connection tree, the finplate related properties of the

connection can be set, which are the following.

#; csloint Manual - Design standard:: EN Hungarian NA - csloint 9.0 RC1

<

[F——

Place...

» Finplate properties (#1)

End-plat
Joint_8 : ) :
Viin girder Width Height Thickness Materia
Jontloadng o= 530 [Hhp= 321 [FHw=9 [Hmm(s2sein v
(=~ Web front - Web finplate co|
Beam Position of end-plat
Finpiate: e = a2 [Hm
e v 50741245 [ o | == 8
&l . Gap g= 10 o
- Viertical positions of blts
[T shear piane in threaded part Number of boltrows 3
Bolts-horizontalspacng |
o ] Uriform bolt distribution
[ one bolt columns

Summary of results of the whole joint -

Web front - Joint resuits for negative loading
Shear resistance: VijRe = 42,41 KN

Deminant component

Reduced bearing resistance on fin plate: Fofp.Ra = 42,41 kil

At #1 on the picture above, end plate geometry can be set. Predefined materials can be

choosen in the dropdown menu, or user defined materials can be defined on the dialog

appears if clicking the THREE DOTS BUTTON. The position of the finplate and the gap

(between the flanges in a beam-to-beam joint) can also be set here.

Bolt properties and geometry (#2)

By clicking MODIFY... the parameters
can be changed for the bolts on the
dialog. Beside the size, length and
standard of the bolt material can be
changed too. Prestressed bolts can be
used in certain joint types. Details of
the chosen bolt configuration can be
checked for the bolt, nut, and the
washer too.

www.consteelsoftware.com

Bolts u
MERERE Structural bolt -
Standard 150 7412 - Size: ¥

Standard: 150 7412
Cross-section properties:
Length Bolt shank area Ab=314.2 mm2
Bolt area. As=2450mm2 |z
Prestreszed bolts Other properties:
K, |0 Weight of 1000 pes: m= 25573 kg
B Min_ dist. of bolts: Gt =66,0 mm
1]
> Sizes: B
Bolt shank diameter: d=20,0 mm
Material grade Bolt hole dismeter: d0 = 22,0 mm
ETI—| | 7 A e T £
Thread length. b=31,0 mm hd
Washer
[¥] Use washer on nut Bolt | hut | Viasher |
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The spacing of the bolts can be set easily by giving the desired parameters (edge
distance, pitch distance). Additional bolt rows can be added (maximum of 10) or
removed by setting the number of the bolt rows. Pitch of holes can be given manually in
table form, or Uniform bolt distribution can be chosen. Number of bolt columns can be
set to 1 by clicking the tickbox.

CSJOINT 9.0 USER MANUAL

3.2.7 CONNECTION PLATES

When CONNECTION PLATES is selected in the connection tree, the connection plates
related properties can be set, which are the following.

& csloint Manual - Design standard: EN Hungarian NA - csloint 9.0 RC1

J g
) Wieb back - Gusset plate
Comnection plates

- Spi
Lower edge - Spiice plat)

Summary of results of the whole joint -

[Web back upper edge - Spiice piate connection -
Warning: Gusset plate buckling is not checked!

Web back middle edge - Splice plate connection

Warning: Gussst plate buckling is not checked!

Web back lower edge - Splice plate connection

Warning: Gusset plate buckling is not checked!

Error-0 Warning-3 Hint-0

Web back upper edge - Joint results for positive loading

summary

Shear resistance of the dominant bolt: FuDbRe =21.71 K
istance of al bots: Fu.Rg = 86,85 kN

Bearin dominant bot: Fi,Db.Re = 57,36 kN
Brace mpression resistance of net cro:l Rg ner = 147,84 KN

Vit Ra.sg= 184,28 kN
Resistance of shear welds: FuRa = 239,45 kN

« i B Web back middle edge - Joint results for positive loading -

) ) e —

» Gusset plate Material (#1)

Predefined materials can be chosen in the dropdown menu, or user defined materials

can be defined on the dialog appears if clicking the THREE DOTS button.

» Gusset plate geometric parameters (#2)

Reference plane is a transverse plane on the main girder, in o .

the node of the main girder’s and the brace’s axis. Value “e” is i Cul
measured from here. Values Cu, Cuu, Cl, Cll are measured X
from the side of the brace section. The width and height of clu
the gusset plate is calculated automatically with the given il
parameters. lllustration helps the better understanding of the 0y

values.
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3.2.8 BRACE

When BRACE is selected in the connection tree, the brace related properties of the
connection can be set, which are the following.

# csloint Manual - Design standard:: EN Hungarian NA - csoint 9.0 RC1

Bracing joint
Main girder
- Joint loading
[ Web back - Gusset plate
Connection plates
Welds
[=J-Upper edge - Splice plat|
Brace
Plates
i - Splce plate
Weld
| £ Middle edge - splice plat]
- Brace
Plates
splice plate.
Weld
[=-Lower edge - Splice plat|
[l Brace Summary of results of the whole joint -
i Plates _
- Splice plate Web back upper edge - Splice plate connection o
[ Weld Warning: Gussst plste buckling is not checked!
| \Web back middie edge - Splice plate connection
Warning: Gusset piate buckling is not checked!
L Web back lower edge - Splice plate connection
1 Warning: Gusset plate buckling is not checked!
Error-0 Warning-3 Hint-0
[
i \Web back upper edge - Joint results for positive loading
| Summary
Shear resistance of the dominant bolt: Fuv,Do,Re = 21,71 kN
Shear resistance of all bolts:
Bearing resistance of dominant bolt:
Brace tension and compression resistance of net crc 147,84 kN
Block tearing resistance: Vst Ra,sp= 184 28 kN
Resistance of shear welds: Fu.Ra = 238,45 kN
b n, » \Web back middle edge - Joint results for positive loading -
= & Colizton | 9] Autaatc cdaton Cx ]

B Parameters of cross section #1

Cross section can be changed by clicking to the dropdown menu. More cross sections can
be loaded by clicking to the THREE DOTS BUTTON beside of the dropdown menu.
MATERIAL button is only for end plates, finplates, and splice plates. For a beam it can
only be changed by loading a new section with proper material, by clicking the ... button.
Parameters and a graphic display of the cross section been shown here.

As a brace element, Hollow, Tube, L and round bar sections can be used.
P Rotate and Position of brace #2

Pitch of the selected brace can be set here by setting the a value. Sections can also be
rotated with +-90 degrees, using the rotation function.

31

www.consteelsoftware.com



6 STEELcs

CSJOINT 9.0 USER MANUAL

In case of hollow section joints, the following dialog can be seen:

% csoint Manual - Design standard:: EN Hungarian NA - csloint 9.0.000

Joint_12

Brace

Automatic calculation

Chord Cross-section
Joint loading CHS 60.3x3.2 ¥ )
Plane of braces
£ 1, Brace Parameters of coss-section
- Brace
5 2. Brace Property value
i-Brace Diameter 0,3 mm
Thickness 3,2mm
Summary of resuits of the whole joint -
Placement ~Joint results for negative loading
Angle of brace 5473 & S
Eccentridty o & m Dominant member: Brace 1
Dominant component Chord face failure
F o
[ZJRotaton of secton by 50 Resistance: NRg = 67,32 kN
Weld data Type of jont KN
@ Filet neid @ Butt weld - Joint results for positive loading
Weld size 3 B mm Summary
Method of weld design S e .
2 ominant component ord face failure
() Section resistance @) Design load NRg = 67,47 kil
Type of joint iGN

Placement of the brace members covers the following adjustable parameters (picture

above):

» Angle of brace: angle between the chord and the brace

» Eccentricity of the braces

» Weld data: Fillet or butt weld and method of weld design (section resistance or

design load) can be set.

www.consteelsoftware.com
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3.2.9 PLATES
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When PLATES is selected in the connection tree, the plates related properties of the
connection can be set, which are the following.

& csloint Manual - Design standard: EN Hungarian NA - csloint 9.0 RC1

Bracing joint
-Main girder
Joint loading
(- Web back - Gusset plate
£ Cannection plates
£ Welds
EJ-Upper edge - Splice plat
i i-prace
H ~Plates.
[ . - spicepate
: Weld
! EJ-Middle edige - Splce piat
H Brace
i ~Splce piate
Weld
EJ-Lower edge - Splice plat
il Brace Summary of results of the whole joint -
~Plates.
' Splice plate Web back upper edge - Splice plate connection
| weld Warning: Gusset plate buckling is mot checked!
| Web back middle edge - Splice plate connection
Warmning: Gusset piate buckling is not checked!
[ Web back lower edge - Splice plate connection
1 Warmning: Gusset piate buckling is not checked!
Error-0 Warning-3 Hint-0
[
| Web back upper edge - Joint results for positive loading
| Summary
Shear resistance of the dominant bot: Fu,Db,Rd = 21,71 kN
Shear resistance of all botts: Fy Rd = 86,85 kN
Bearing resistance of dominant bol: Fo.Db,Re = 57,36 kN
Brace tension and compression resistance of net crohy Renel = 147,84 kil
Block tearing resistance: Vet Ro.sg=184.28 ki
Resistance of shear welds: Fu,Re = 238,45 kN
P —— v \Web back middle edge - Joint results for positive loading -

» Parameters of the plate (#1)

Geometric and material parameters can be set for the plate. Predefined materials can be
chosen in the dropdown menu, or user defined materials can be defined on the dialog
appears if clicking the THREE DoTS BUTTON. Width of the plate can be equated with
the splice plate’s width.

» Type of the connection (#2)

At #2 part on the picture, it is possible to choose the type of the plate component. The
following types can be chosen:

= One side, simple splice plate
= One side, double splice plate
=  Two sides, double splice plate
=  Two sides, simple splice plate

33
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3.2.10 SPLICE PLATE
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When SPLICE PLATES is selected in the connection tree, the splice plates related properties
of the connection can be set, which are the following.

# csloint Manual - Design standard:: EN Hungarian NA - esloint 9.0 RCL

Bracing joint
Main girder
Jointloading . _ —

& Webback - Gussetolte | [k == Al

i~ Connection plates

e Welds

() Upper edge - Spiice plat)
H race

= 10 [&jmm

i ivPlates
| Emxm 12750 7412 46 [ Moy |

Llweld
(= Middle edge - Splice plat]
¢ iedrace

[¥]Bu head is on the plate side

i Plates Shear plane in threaded part
i Lspice plate Gap
Pobweld g= o = om
=)+ Lower edge - Spiice plat| =
- Brace = mm Summary of results of the whole joint -
i Plates .
L. Splice plate BED = TETE ] [Web back upper edge - Splice plate connection =
Lweld Number of bolt colmns: 2 |+ Warning: Gusse plate buckling is rof checked!
columns: Web back middle edge - Splice plate connection
Warning: Gusset plate buckling s not checked!
E=CEE= Web back lower edge - Splice plate connection
e 17 mm Warning: Gussst plate buckling is not checked! =
Pitch of | Error-0  Warning-: -3 Hint-0
p2= 3% mm Web back upper edge - Joint results for positive loading
Vertical positions of balts Summary
number of boltrows 3 121
H Shear resistance of the dominant bokt Fu,0nRe = 2171 KN
Edae distance Shear resistance of all bols: Fura = 85,86 kN
= Bearing resistance of dominant bot: Fb,Db Re = 57,36 kN
= e mm Brace tension and compression resistance of net cro:M ke nel = 147,84 K1l
Pitch of holes. Block tearing resistance: Veit Rase= 18428 kN
# shear welds: Fu,Re = 239,45 kN
Pl 30 | mm
R ] Web back middle edge - Joint results for positive loading >

» Splice plate parameters (#1)

At #1 on the picture above, splice plate geometry can be set. Predefined materials can be
chosen in the dropdown menu, or user defined materials can be defined on the dialog
appears if clicking the THREE DOTS button. Position of end plate can be set here; the
default value is -5mm because of the default size of flange weld.

» Bolt properties (#2)

By clicking MoDIFY... the parameters ok pd
Type of bolt = =
can be changed for the bolts on the [ =1 IEE Sicurelbok -
g standard e ilandard: :'151027412
dialog. Beside the size, length and Sl g2 BN Crome sertion properies:
. Length 75 - %;E;ﬂ::kare& R:zélajﬂmr:gz 1
standard of the bolt material can be FlPrestressed bolts oo ' F
| Weight of 1000 pcs: m=8581kg
changed too. Prestressed bolts can be L Min. dist.of ot G -380mm
p |0
. . o . . : Sizes: T
used in certain joint types. Details of —— ol sk et 4=120m
. . []  ||Length of bolt shanic L=75.0 mm
the chosen bolt configuration can be — Thresd length b-230mm -
[¥] Use washer on nut Bolt |Nl"t |WEShEI’|
checked for the bolt, nut, and the R = =

washer too.

In case of splice plate connections,
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prestressed bolts can be used by ticking the checkbox, and setting the Ks factor and the u

slip factor. Standard values of the factors can be chosen in the pop-up table by clicking

the THREE DOTS BUTTON.

The spacing of the bolts can be set easily by giving the desired parameters (edge

distance, pitch distance). Additional bolt rows and columns can be added or removed by

setting the number of the bolt rows. Pitch of holes can be given manually in table form,

or Uniform bolt distribution can be chosen.

3.2.11 ASSEMBLER

When ASSEMBLER is selected in the connection tree, the Assembler plate related properties

of the connection can be set, which are the following.

# csloint Manual - Design standard:: EN Hungarian NA - csloint Q0RCL

Joint_8
- Main girder
- Joint loading

= Web front - Moment end-plz

« . »

Summary of resuts of the whole joint

Inital stiffness:
Secant stiffness for applied moment

Dominant
Beam

ression compenent:

ge
Dominant tension companent
Bott row 1

&) [¥] Automatc calaulation

[Web front - Joint results for negative loading
Moment resistance:

and web in compression (626.7).  Fe,fo,Ra = 794,77 kN

Hain girder side end plate In transverse bending: Fri Rs = 83,49 kN
Mode 1: Complete yiekding of the flange

MR = 37,34 km
NjRg = 174,58 kN

ViRd = 125,16 kN

Syn = 31181,87 kiimirad
Siisec = 3118187 klimirad

(oo [ o ]

» Material set (#1)

Predefined materials can be chosen in the dropdown menu, or user defined materials

can be defined on the dialog appears if clicking the THREE DOTS button.

B+ Stiffeners (#2)

Stiffeners can be placed here. Web stiffener can be applied in total height, or beam

height, stiffener thicknesses can be also adjusted.

» End-plate properties (#3)

www.consteelsoftware.com
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beyond the geometric parameters of the end plate (width height and thickness)
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placement can be adjusted.

3.2.12 WELDS

When WELDS is selected in the connection tree, the welds related properties can be set.
Design resistance is determined using the Directional method given in EN 1993-1-8.

] The throat thickness is half of the
plate thickness

Automatic weld optimization

Linear stress distribution is
considered on the web weld for
bending resistance
Weld properties
Upper flange weld

I

aw.fu= 3 mm

Size of weld on web

aw.w =

I
Al

mm
Lower flange weld

aw.fl=|3 mm

I

Lower haunch welds

Size of weld on flange

Upper haunch welds

Size of weld on flange

Size of weld on web Size of weld on web
Method of weld design

(") Section resistance
(@) Design load
() Weakest component

» If automatic weld optimization is checked in, weld sizes are geared to the stresses. If

not, weld size values can be set manually.

# At the bottom, method can be chosen, if the welds should be designed for section

resistance, design load, or for the weakest component.

www.consteelsoftware.com
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3.2.13 FOUNDATION

# csloint Manual - Design standard:: EN Hungarian NA - csaint 9.0.001 =@ ® |

Column base joint
- Calumn base - Base plate <o 1
Column
Foundation
End plate
Welds
Joint loading

Summary of results of the whale joint -

Column base - Joint results for positive loading

Homent resistance: WjRd =574
khm

/il design resistance: NyRe = 0,00
kN

Shear resistance ViRd =
(202,03 kN

Iniial stiffness: Sjin =
355123 kNmirad

Secant stiffness for applied moment: Siisec =

13551 23 kNmirad
Stiffness class: Semi-rigid

Dominant components:
Left side

Base plate in transverse bending FiplRe =
(23,91 kN

Mode 2: Bott failure with yielding of the flangs
Right side

&)

» At the #1 part of the picture above, illustration about the editable variables can be
seen

b At part #2 dimensions of the foundation can be modified. Concrete materials can be
chosen from the dropdown menu. By clicking the THREE DOTS BUTTON, additional
materials can set.

Bk At part #3, parameters of the grouting can be set, like dimensions, and material.

37

www.consteelsoftware.com



o TEELcs

CSJOINT 9.0 USER MANUAL

3.3 CREATE JOINT TYPES

3.3.1 CREATE BEAM-TO-COLUMN JOINT

To create a beam-to-column joint at first the BEAM-TO-COLUMN JOINT type has to be

chosen on the SELECT JOINT TYPE dialog. Next step is to choose the necessary connection

type for the proper place. Connection can be placed on the left and right flange and the sides

of the web of the column. Maximum of four connections can be placed on a beam-to-
column joint. Section of the column has to be set on the BEAM-TO-COLUMN JOINT dialog

(right picture below).

# Beam-to-column jaint - cslaint 8.0.000 | =

"4 Select joint type - csJoint 9.0.000 [ Beam conne cted to column flange
Al mm B . .
[ —
Beam connected to column web
] [ BE |
I v i
Selected joint configuration:
Beam-to-column joint. Column section

. o
. o
=

[ concel | [ <Previous || create...

The types of the possible connections on the web and the flanges are:

Typeofconnection i

] x

Type of the selected comnection:

|Welded connection

I~ —[
Ce)

» Welded connection on flanges (#1)

Welded connections can be placed on the flanges. Section of the beam can be defined in

TYPE OF CONNECTION dialog. After accepting the welded connection on flanges, and

www.consteelsoftware.com
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creation of the Joint, the following connections can be selected on the MAIN WINDOW's
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(3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Column (see chapter 3.2.2 COLUMN)

= Stiffeners (see chapter 3.2.4 STIFFENERS)

= Beam (see chapter 3.2.3 BEAM)

=  Welds (see chapter 3.2.12 WELDS)

» Simple plate connection (#2)

Simple plate connections can be placed both on the flanges, and on the web. Section of
the beam can be defined in TYPE OF CONNECTION dialog. After accepting the simple
plate connection, and creation of the Joint, the following connections can be selected on
the MAIN WINDOW'’s (3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
=  Column (see chapter 3.2.2 COLUMN)

= Stiffeners (see chapter 3.2.4 STIFFENERS)

= Beam (see chapter 3.2.3 BEAM)

» End plate (see chapter 3.2.5 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)

» Moment end-plate connection on flange (#3)

Moment end-plate connections can be placed on the flanges. Section of the beam can be
defined in TYPE OF CONNECTION dialog. After accepting the moment end-plate
connection on flanges, and creation of the Joint, the following connections can be
selected on the MAIN WINDOW'’s (3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Column (see chapter 3.2.2 COLUMN)

= Stiffeners (see chapter 3.2.4 STIFFENERS)

= Beam (see chapter 3.2.3 BEAM)

= End plate (see chapter 3.2.5 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)

» Finplate connection (#4)

Finplate connection can be placed both on the flanges, and the web. Section of the beam
can be defined in TYPE OF CONNECTION dialog. After finplate is selected, beam section
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is set, and joint is created, the following connections can be selected on the MAIN
WINDOW'’s (3.1) connection tree:

CSJOINT 9.0 USER MANUAL

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Column (see chapter 3.2.2 COLUMN)

= Stiffeners (see chapter 3.2.4 STIFFENERS)

= Beam (see chapter 3.2.3 BEAM)

* Finplate (see chapter 3.2.6 FINPLATE)

=  Welds (see chapter 3.2.12 WELDS)

» Gusset plate connection (#5)

Gusset plate connection can be placed both on the flanges, and the web. Section of the
beam can be defined in TYPE OF CONNECTION dialog.

In case of beam to column gusset plate connection, more types of connections can be set
for the gusset plate, which are the following:

Typeofcomnection [ Type of connection % |

= = e
s

Type of the selected connection:

v E

Type of the selected connection:

Welded connection

= —
——

|Sp|ioe plate connection

Cross-section CHS 60.3x3.2 -2 E]

= Double plate flange connection (#l)
= Splice plate connection (#ll)

Tube, hollow and round bar sections can be used.

= Angle Brace connection (#lll)
= Bolted end-plate connection (#IV)

After clicking the Create button, joint will be generated according to the default joint
settings, manipulation of the joint can be started to satisfy personal demands. The following
connections can be selected for configuration (according to the chosen connections on the
gusset plate):
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= Joint loading (see chapter 3.2.1 JOINT LOADING)
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=  Column (see chapter 3.2.2 COLUMN)

= Stiffeners (see chapter 3.2.4 STIFFENERS)

= Beam (see chapter 3.2.3 BEAM)

= Splice plate (see chapter 3.2.10 SPLICE PLATE)

= Brace (see chapter 3.2.8 BRACE)

= Connection plates (see chapter 3.2.7 CONNECTION PLATES)
=  Welds (see chapter 3.2.12 WELDS)

3.3.2 Create Beam splice Joint

To create a beam splice joint at first the BEAM SPLICE JOINT type has to be chosen on the
SELECT JOINT TYPE dialog. Next step is to choose the necessary connection type.

# Select joint type - csloint 9.0.000

i H N ’

] ISIZISI‘

- -
# Beam splice joint - csloint 9.0.000 S5

Selected joint configuration:

Type of the selected connection:

| Simple plate connection

Cross-section _HEA 200 =

[ cancel | [ <Previous |[ Create... |

|Beam splce joint

Cancd | [ <Previous | [ Wext»

» Simple plate beam splice connection (#1)

Section of the beam’s cross section can be set on the BEAM SPLICE JOINT dialog. If the
proper section cannot be found in the dropdown menu, more sections can be loaded by
clicking the THREE DOTS button (section can be modified later too). After simple plate
connection is selected, beam section is set, and joint is created, the following
connections can be selected on the MAIN WINDOW’s (3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)

» End plate (see chapter 3.25 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)
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» Moment end-plate connection (#2)
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Section of the beam’s cross section can be set on the BEAM SPLICE JOINT dialog. If the
proper section cannot be found in the dropdown menu, more sections can be loaded by
clicking the THREE DOTS BUTTON (section can be modified later too). After moment
end-plate connection is selected, beam section is set, and joint is created, the following
connections can be selected on the MAIN WINDOW's (3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)

= End plate (see chapter 3.25 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)

» Beam splice plate connection (#3)

Section of the beam’s cross section can be set on the BEAM SPLICE JOINT dialog. If the
proper section cannot be found in the dropdown menu, more sections can be loaded by
clicking the THREE DOTS BUTTON (section can be modified later too). After splice plate
connection is selected, beam section is set, and joint is created, the following
connections can be selected on the MAIN WINDOW's (3.1) connection tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)
= Splice plate (see chapter 3.25 END PLATE)

42

www.consteelsoftware.com



o TEELcs
CSJOINT 9.0 USER MANUAL

3.3.3 CREATE BEAM-TO-BEAM JOINT

To create a beam-to-beam joint at first the BEAM-T0O-BEAM type has to be chosen on the
SELECT JOINT TYPE dialog. Next step is to choose the necessary connection type for the
proper place. Connection can be placed on the left and right flange. Maximum of two
connections can be placed on a beam-to-beam joint. Section of the main girder can be
chosen here, from the dropdown menu, and more sections can be loaded from the section
administrator with the THREE DOTS BUTTON.

# Select joint type - csloint 9.0.000 | = |

nfim -w,

L ==

Selected joint configuration:
Beam-to-beam joint

& Beam-to-beam joint - csloint 9.0.001 =]

Beam connected to web of main girder

Left web Right web

Main girder section HEA 200 - E]

Com ) Cermn ) L) | [ <Previous || create.. |

After clicking the left and/or tight web (right picture above), three connection types can be
chosen for a beam-to-beam joint, which are the following:

i Type of connection ‘—K ‘

Type of the selected connection:

Na connection

» Simple plate beam-to-beam connection (#1)

Section of the beam can be set on the TYPE OF CONNECTION dialog. If the proper
section cannot be found in the dropdown menu, more sections can be loaded by clicking
the THREE DOTS BUTTON (section can be modified later too). After simple plate
connection is selected, beam section is set, and joint is created, the following
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connections can be selected and manipulated on the MAIN WINDOW’s (3.1) connection
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tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)

» End plate (see chapter 3.25 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)

=  Assembler (see chapter 3.2.11 ASSEMBLER)

» Moment end-plate connection (#2)

Section of the beam can be set on the TYPE OF CONNECTION dialog. If the proper
section cannot be find in the dropdown menu, more sections can be loaded by clicking
the THREE DOTS BUTTON (section can be modified later too). After simple plate
connection is selected, beam section is set, and joint is created, the following
connections can be selected and manipulated on the MAIN WINDOW'’s (3.1) connection
tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)

» End plate (see chapter 3.25 END PLATE)

=  Welds (see chapter 3.2.12 WELDS)

» Web finplate connection (#3)

Section of the beam can be set on the TYPE OF CONNECTION dialog. If the proper
section cannot be find in the dropdown menu, more sections can be loaded by clicking
the THREE DOTS BUTTON (section can be modified later too). After simple plate
connection is selected, beam section is set, and joint is created, the following
connections can be selected and manipulated on the MAIN WINDOW’s (3.1) connection
tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Beam (see chapter 3.2.3 BEAM)

* Finplate (see chapter 3.26 END PLATE)

= Welds (see chapter 3.2.12 WELDS)
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3.3.4 CREATE BRACING JOINT

To create a Bracing joint at first the BRACING joint type has to be chosen on the SELECT
JOINT TYPE dialog. Next step is to choose the necessary connection type for the proper
place. Gusset plate connections can be placed on the upper and lower flange, and on the left
and right side of the web. Maximum of four connections can be placed on a Bracing joint.

# Select joint type - csloint .0.000 | = |
Selected joint configuration:
Bracing joint

& Bracing joint - csloint 9.0.000 L= |

Brading connection on beam

Upper flange

Left web Right web

Lower flange

Joint position along the member
() Atstartor end point of the member

@ Atintermediate point of the member

Brace beam section HEA 200 7] ]

pmery [l preoe | -

On the BRACING JOINT DIALOG (right picture above) it is have to be selected if the joint is
positioned at the start/end point, or at an intermediate point of the member. The main
girder’s cross section can also be defined here. (it can be changed later, during the joint
manipulation)
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On a gusset plate, three connections can be set. The middle, which is always perpendicular
to the main girder, and two more on the upper and lower edge which can settled in angle
(angle can be set later if BRACE is selected in the connection tree)

Upper edge

Type of connection |

1

Type of the selected connection:
|Double plate flange connection

— =

[ cancd J[ ox

» Double plate flange connection (#1)
» Splice plate connection (#2)
» Angle Brace connection (#3)

After clicking the Create button, joint will be generated according to the default joint
settings, manipulation of the joint can be started to satisfy personal demands. The following
connections can be selected for configuration (according to the chosen connections on the

gusset plate):

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Splice plate (see chapter 3.2.10 SPLICE PLATE)
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= Plates (see chapter 3.2.9 PLATES)

= Brace (see chapter 3.2.8 BRACE)

= Connection plates (see chapter 3.2.7 CONNECTION PLATES)
= Welds (see chapter 3.2.12 WELDS)

3.3.5 CREATE COLUMN BASE JOINT

To create a column base joint at first the COLUMN BASE joint type has to be chosen on the
SELECT JOINT TYPE dialog (left picture below). Next step is to choose the type of the
connection (right picture below). Column base joint can be created using Base plate
connection (#1), or Rigid connection with ground-beam (#2). Cross section of the column can
also be defined here by choosing it from the dropdown menu. (it can be changed later,
during the joint manipulation). If the needed cross section cannot be find in the dropdown
menu, more sections can be loaded from the section administrator, by clicking the THREE
DOTS BUTTON.

& Select joint type - csloint 9.0.000 L=

‘Ill e Nl *‘

5 N
- == Type of the selected connection:

| Base plate connection

# Column base joint - csloint 9.0.000 [ = |

Selected joint configuration:
[Cotae e ot Towemm ]

[ cancel | [ <Previous |[ create...

After clicking the Create button, joint will be generated automatically, according to the
default joint settings, manipulation of the joint can be started to satisfy personal demands.
The following connections can be selected for configuration (according to the selected
connection type):

= Column (see chapter 3.2.2 COLUMN)

End configuration of the column can be modified with additional Haunch, and rib. See
more in the related Column chapter.

= Joint loading (see chapter 3.2.1 JOINT LOADING)

= Foundation (see chapter 3.2.4 FOUNDATION)

= Base plate (see chapter 3.2.5 END PLATE/ BASE PLATE)
=  Welds (see chapter 3.2.12 WELDS)
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3.3.6 CREATE HOLLOW SECTION JOINT
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To create a hollow section joint at first the HOLLOW SECTION joint type has to be chosen on
the SELECT JOINT TYPE dialog. The following truss joint types are available in csJoint:

» Hollow section K and N joint (#1)
» Hollow section T and Y joint (#2)
» Tension chord splice (#3)

» Multiplanar truss (#4)

"4 Select joint type - csloint 90,000 | = | # Truss joint types - csloint 8.0.000 L= |

LT

Main girder section CHS 60.3x3.2 -] =)
Selected joint configuration
| column base joint FeEazem O 2 ()

[t ) [<pevoss] [ asten

Cancd | [ <Previous | [ Mext>

» T,Y, N, Kand multiplanar truss connection (#1,#2 and #4)

In the TRUSS JOINT TYPES DIALOG, section of the main girder and the braces has to be
defined. Sections can be loaded from the section administrator, by clicking the THREE
DOTS BUTTON. Loaded Sections can be chosen from the dropdown menu.

Incaseof T, ¥, N, K JOINTS, for braces, hollow and tube sections can be used. For the
main girder, | and H profiles are also allowed.

For multiplanar truss joints, only hollow, and tube sections are allowed to choose.
Sections can be modified later too, during the Joint manipulation.
After creating the joint, the following connections can be selected in the structure tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Brace (see chapter 3.2.8 BRACE)
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» Tension chord splice connection (#3)

At the TRUSS JOINT TYPES dialog, as for the main girder’s section, hollow sections are
allowed to choose. Loaded sections from the section administrator (THREE DOTS
BUTTON) will appear in the dropdown menu. Sections can be modified during the joint
manipulation too.

After creating the joint, the following connections can be selected in the structure tree:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Brace (see chapter 3.2.8 BRACE)
= End plate (see chapter 3.2.5 END PLATE)

3.3.7 CREATE SPLICE PLATE COMPONENT

Single splice plate components can be designed using the SPLICE PLATE COMPONENT
button at SELECT JOINT TYPE dialog (left picture below). After clicking the next button, type
of the selected connection has to be chosen. Four types of splice plate connections can be
picked, which are the following (right picture below):

& Select joint type - csloint 9.0.000 L= |

.=

& e

Selected joint configuration:

& Splice plate component - csloint | = |

Type of the selected connection:
Two sides, simple splice plate

[spiice plate companent

[ Concel | [ <Previous | [ Mext> |

one side, simple splice plate
one side, double splice plate
two sides, double splice plate

yFy¥vey

two sides, simple splice plate

After the creation of a splice plate component, the parts of the tree structure on the MAIN
WINDOW (3.1) are the following:

= Joint loading (see chapter 3.2.1 JOINT LOADING)
= Plates (see chapter 3.2.9 PLATES)
= Splice plate (see chapter 3.2.10 SPLICE PLATE)
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In the pull down menu the type of the result visualisation can be set to three different types:
Summary for the whole joint, Summary for the selected connection, Detailed results of the
selected connection. In the last two cases a connection must be chosen in the connection
tree.

The result of the joint calculation can be seen in the highlighted part of the window. If the
detailed result is selected then all the results of the necessary calculations can be seen
according to the selected load combination or according to the dominant load case.

3.3.8 DESIGN OF PAD FOUNDATION

From the version of ConSteel 9, and csloint 9, it is possible to design and document pad
foundations, giving a new tool to the hands of the engineers. Design of pad foundations was
implemented to the COLUMN BASE JOINT (3.3.4) type.

Spread foundation design covers the following examinations:

= Bearing resistance
=  Sliding resistance
=  Total settlement

Elements of the Design of spread foundations tree structure:

» Soil layers

Edit soi layers |

Start  End Color  Reference soil for
Name depth | depth the calculation of
[m] [m] bearing capacity

Finomhomok 0,00 200 v

Kavicsos homok 200 4,00 [
Sérga homokos .. 4,00 550 [
Sarga sovany ag... 5,50 8,00 l_

Level of foundation: FL 1

[¥]Level of water table: WL 3,5

The following settings can be made on this dialog:

It is possible to choose with the checkbox, which soil layer should be used as a reference soil
for the calculation of bearing capacity (picture above).

Level of the foundation and water can also be set on this dialog.
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New soil layers can be added or deleted from the actual soil stratigraphy, or completely new
stratigraphy can be made, using the New Soil Stratigraphy button, after clicking the EDIT
SOIL LAYERS button (picture below).

| BT _— 2 |
Layer Name Thickness [m] | Color 7 [kN/m’] 7alkN/m’] ¢u["]  E[N/m’] c [kN/m’] CulkN/m’] v[] Dd.:&;“‘
1 Finesand 2,00 2 2 350 575000 00 0,00 028
| |2 Gravelly sand 200 20 18 280 200000 00 0,00 015 New soi layer
3 | Vellowfine gravelly ... 150 n 0 320 180000 500 50,00 025 =
4 Yellow lean clay 20 19 150000 60,0 60,00 [=

The user defined stratigraphies are saved to the Documents/ConSteel/Foundation folder in

.csm files format.

P Design settings

Design method: Based on selected NA -

(@) Drained

) Undrained

Settlement limit 50 mm

|| consider passive earth resistance in calculation of sliding

Angle of internal friction between foundation 32
and soil

By default, according to the chosen National Annex, the program automatically decides
which Design Approach should be used, but it can be chosen manually too.

Drained or undrained circumstances, settlement limit and angle of internal friction between

foundation and soil can be set too on the dialog.

It is has to be chosen if the passive earth resistance should be taken into consideration under

the calculation.
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# Loads of foundation

Joint loading
Input of joint loading
(@) User defined joint loading
(7) Model based joint loading

Data of joint loads:

Crigin of joint load: | - |
Current load: 1. Loadcase -
Generate load combination | [ MNew ] [ Delete ]

Combined values of forces without safety factors

Mame of ... MM vy [kN] vz kW] Mx[k.. My[k. Mzlk..
Persistent o o o o o o
Transient o o o o o o
Limit state Load combination

()55 @ ULS @ A1 Az

N [kN]
Vz [kN]

My [kNm]

i

There are two ways of load input to a Joint model. Loads can be imported from the model
(only in CONSTEEL), or it can be defined manually (CONSTEEL & CSJOINT).

» When using ConSteel and loads wanted to be loaded from the model, a new setting
has to be made on the Analysis panel. If the checkbox is ticked in (picture below),
CoNSTEEL will generate the necessary reaction forces for foundation checks (picture
below). After Analysis run, these reactions can be seen on the Analysis results as well
as in the Joint modules JOINT LOADING dialog.

Elastic analysis of basic values of reactions for foundation chedks

» When using C€SJOINT, the only option is to define the loads of the joint manually.
After User defined joint loading is selected, load can be defined by clicking the New
button. For each loadcase, the limit state has to be set if it is SLS or ULS, since ULS
combinations are used to the Bearing and Sliding, and SLS combinations are used to
settlement calculations. When defining a load, the illustration on the bottom of the

dialog helps define directions correctly.
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3.3.9 DEFAULT JOINT SETTINGS

The default joint setting like weld sizes,
bolt diameter, etc. can be changed and
saved.

The default joint settings like weld sizes,
bolt diameters, etc. can be changed and

saved by clicking the icon.

The default joint configuration file is saved
to the Documents\ConSteel folder as

UserConfig.xml.

When creating a new joint manually, user
defined default joint setting can be chosen
in the dropdown menu (see the picture
below).

Joint identification

Mame:

CSJOINT 9.0 USER MANUAL

ersrmrs
[=- Default joint settings Setting1
-~ General
Stiffeners Vieb stiffeners
Bolts Upper transverse plate Lower transverse plate
Foundation balts Plate thickness Flate thickness
- Welds ts= 10 mm ts= 10 mm
-Plates Size of welds Size of welds.
Moment end-plate conn
Gusset plate aw= 4 mm aws= 4% mm
Shear stiffeners
Stiffener types Dimensions of stiffener
Plate thickness
oy | o
Size of melds
aw= 4 mm
Stiffener of column flange
N
Size of weld T
aw 4 mm
Thickness of plate
ts pul mm
« T v
Create or delete new default settings
et LX)

Joint_15

Comment:

Default settings of the joint:

Setting1

Loadsectons | [ cancal

] ‘ < Previous “ Next > I

www.consteelsoftware.com
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4 ANALYSIS OF CONNECTIONS

All the analysis in ¢SJOINT module is based on the standard procedures of Eurocode 3 Part
1-8, these procedures are almost entirely covered by the module. For the different types of
connections the following analyses are performed:

» Moment connections:

= Moment resistance based on the plastic tension components of the individual or
grouped bolt rows and compression components including the effect of axial load

= Shear resistance of the bolts in combined shear and tension
= Bearing resistance of plates

= Web and flange weld resistance and capacity to the applied load, the section
strength or the appropriate component

* |nitial and secant stiffness based on the tension and compression components and
applied moment

» Shear connections:

o Shear resistance of bolts and plates
o Bearing resistance of plates
o Block tearing resistance of plates

o Weld resistance and capacity to the applied load or section strength
» Hollow section connections:

o Chord face failure, web failure, shear failure and punching shear failure
o Brace failure

o Local buckling of the members
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5. RESULTS AND
DOCUMENTATION
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The analysis results are displayed in two main forms: a summarized view containing the main
resistances, stiffness and capacities; and a detailed view showing the components of the
main results which is comprehensive enough to see what are the weakest point of the
connections and what type of strengthening would be the most efficient to apply. A joint is
calculated for all the loads coming from different places or different combinations, and the
dominant place and combination is automatically highlighted. The spectacular
documentation shows the detailed geometry of the joint with its connections, and the
summarized and detailed results for all cases can be flexibly documented.

Automatic calculation Calculation

summary of results of the whole joint E

Summary of results of the whole joint

Summary of results of the selected connection -
= Detailed results of the selected connection nge thickness! [
Dominant load case
- Pasitive loading
.. Negative loading

= 267,82 kNm
Acxial design resistance: Nj,Rd = 705,60 kN
Shear resistance: Wj,Rd = 322,36 kN
Initial stiffness: Sjini = 392646, 70
kMmirad

Secant stiffness for applied moment: Sj,zec = 39264670
|kNmirad

m

Stiffness class: Rigid
Class of strength: Partial strength

Deminant compression component:
Beam flange and web in compression (5.2.6.7): Fe.fb,Rd = 587,50 kN
Dominant tengion component:
Bolt row 1
Column flange in bending: Ft1,Rd = 141,12 kN
Mode 3: Bolt failure -

| |

Close oK
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5.1 DOCUMENTATION MODULE

Each created Joint can be separately documented in detail for both Joint design including
geometrical, mechanical parameters, and design results. in CONSTEEL the generated Joint
documentation can be attached to the main documentation of the global structure.

Document generation can be initiated from 2 places in CSJOINT.

P

» From the Joint manager with the E icon. (see chapter 2.2.1 JOINT MANAGEMENT)

B From the MAIN WINDOW of the created Joint with the DOCUMENT... button (see
chapter 3.1 MAIN WINDOW)

After clicking the DOCUMENT... button, JOINT DOCUMENTATION dialog will appear. (see

picture below)
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» Default language of documentation (#1)

Document creation will use the selected language in the dropdown menu. Language of the
document can be changed later too.

> Load cases (#2)
By ticking the checkboxes, it can be chosen which loadcases should be documented.
» Detail level of results (#3)

With summary results only the relevant resistance will be documented, while with detailed
results all of the resistances are shown. In the Obtainable data it is possible to clarify the
documented data by clicking the checkboxes.

Content | Pictures | Tables | Appendices|

1T 203 M5 e

- Front page

Contents

E| 1. Madel of structure

7 1.1 Main data

1.2 Paints

1.3 Lines

1.4 Material

1.5 Bar members

16 Loads

-- L6.1Load case and load groups

W 1.6.2 Load combinations

After the documentation is generated, it will be opened in a new window. At the top right of
the window the chapters can be seen. The chapters can be moved up or down using the red
arrow icons (#1) if a chapter is selected. It is also possible to delete content from document
by clicking the third icon (#2).

Text can be inserted anywhere in the document if you click on the fourth icon (#3) and type
in the desired text into the window. It is also possible to insert headings by clicking on the
fifth icon (#4).

You can also insert page break anywhere in the document using the sixth icon (#5). The last
three icons (#6) can be used for the following purposes: Edit heading and increase or
decrease level of heading.

The last two icons on the right are different if you click on a chapter or in a paragraph. If you
click on a chapter then the icons are as described above. If a paragraph is clicked where

there is a table the last icon xﬁ can be used to delete any column from the table. If you
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click on a paragraph which contains text then the last two icons on the right can be used to

edit the paragraph content and the alignment.

1. Right flange: Moment end-plate connection

1.1 Joint geometry

Ganeral data:

Poston of he beam

Tvre of mender

Poston of P coken

Componeats:
Wekds

Ly wad s8%erws

Loser wid sierms

1 i
—
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6 STRUCTURE-JOINT
INTERACTION

The most up-to-date structural design procedures take into account the mechanical
interaction between the global structural model and its connections (rigid, semi-rigid or
pinned) which generally makes the results more economic and realistic. However this
approach requires a more complicated relationship between the joints and the structure and
accordingly more serious modelling effort from the engineer. In the ConSteel all the joint
types can be defined freely or based on the global model geometry using the automatic
identification tool, which examines the position of the connected members and the proper
cross-sections and offer the possible joint types. After defining the joint it can place back to
the global model and the appropriate connection stiffness can be automatically used in the
global analysis, and a placed joint is always rechecked based on the current analysis results.

In order to place a joint to the global model click on the PLACE JOINT H§ icon on the
STRUCTURAL MEMBERS tab. One joint can be placed to several places in the model if these
meet the geometrical requirements. The stiffness of the connection can also be taking into
account during the analysis if desired. In order to do so click on the analysis parameters and
put a tick to APPLY CONNECTION STIFFNESS. Rerun the analysis to the changes take place.

Set analysis parameters

[ Load combinations | Load cases | Joints |

Import stiffness of semi-rigid connections in the analysis by load combinations

|Apply connection stiffness

Load combinations

Load combination-1
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