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The program description is divided into chapters that describe the modules of the RF-/JOINTS
connections. The explanations are based on the order and structure of the input windows with
their specific parameters. General functions are described in the manuals of the main program

RFEM or RSTAB.
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Introduction 0

RF-/JOINTS Add-on Module

With the introduction of Eurocodes, the design of joints becomes more and more important. The
European standard EN 1993-1-8 [1] @ describes the designs of steel connections. The design of
timber connections is covered in EN 1995-1-1 [2] @. The add-on modules RFJOINTS (for RFEM) and
JOINTS (for RSTAB) combine the connection modules for member elements in a single user interface.
The scope of functions of the modules has also been extended and adapted to current requirements.

This manual describes the add-on modules of both main programs together under the name

RF-/JOINTS.

At present, RF-/JOINTS covers the steel categories Column Base, Pinned, Rigid, Tower, DSTV, and
SIKLA, as well as the timber categories Steel to Timber and Timber to Timber.

RF-/JOINTS Steel - Column Base designs footings of hinged and restrained column bases.
The Hinged Column Footing category includes the following base plate connections:

= Simple column base

= Tapered column base

= Column base plate for rectangular hollow sections
= Column base plate for circular hollow sections

For restrained column footings, the following design variants for I-sections are available:

= Base plate without stiffening

= Base plate with stiffeners in center of flanges

= Base plate with stiffeners on both sides of column
= Base plate with channel sections

= Bucket footing

RF-/JOINTS Steel - Pinned performs designs for the following shear connections of I-beams:

= Web cleat connection

= Fin plate connection

= End plate connection

= End plate connection with cleat

RF-JOINTS Steel - Rigid designs the following moment-resisting connections of I-beams:

= Beam connection to column with end plate
= Beam joint with end plate
= Beam joint with splices

RF-/JOINTS Steel - Tower designs nominally pinned bolted connections of lattice tower members
for the following cases:

= Connection of diagonals without gusset plate 2D
= Connection of diagonals without gusset plate 3D

= Column joint with splices

www.dlubal.com
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RF-/JOINTS Steel - DSTV designs moment-resisting and pinned I-beam connections in compliance
with the German guideline "Standardised Joints in Steel Structures" [3] @ [4] @. The resistances are
determined according to DIN EN 1993-1-8 [1] 3.

For moment-resisting connections, the following design variants are available:

= End plate without column (type IH/IM)

= Beam joint with end plate (type IH/IM)

= One-sided beam with end plate (type IH/IM)

= Double-sided beams with end plates (type IH/IM)

= Purlin joint with splices (type PM)

For pinned connections, you can choose between the following designs:
= End plate (type 1S), where applicable with notches (type IK)

= Angle (type IW), where applicable with notches (type IK)

= Long angles (type IG)

= Purlin joint with splices (type PM)

RF-/JOINTS Steel - Sikla analyzes the connections for sections of the fastening system manufacturer
Sikla@.

RF-/JOINTS Timber - Steel to Timber designs dowel, bolt, nail, and screw connections of timber
members that are indirectly connected by steel plates.

Hinged, semi-rigid, and bending-resistant dowel connections are available for the following cases:

= Single member
= Continuous member with connected members
= Connection of several single members

RF-/JOINTS Timber - Timber to Timber performs the designs for screw connections of timber
members.

The following joint types are possible:

= Single member or connection of several single members
= Front to side
= Front to front

The results including dimensions are shown in tables and graphics. Using the design cases, you can
analyze different design variants.

Since RF-/JOINTS is integrated into the graphical user interface of the main program, you can use all
the input data of the model as well as the internal forces for the design. Some modules also allow you
to consider connection stiffnesses and eccentricities when determining internal forces. You can visualize
the results in RFEM's or RSTAB's work window and include them in the global printout report.

We hope you will enjoy working with the RF-/JOINTS add-on modules.

Your Dlubal team

www.dlubal.com
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12 Using the Manuadl

Topics such as installation, graphical user interface, results evaluation, and printout are described in
detail in the manuals of the main programs RFEM and RSTAB. This manual focuses on the typical
features of the RF-/JOINTS add-on modules.

The descriptions in this manual follow the order and structure of the module's input and result windows.
Chapter 2 describes the input parameters that apply to all steel and timber connections. The
subsequent chapters describe specific input parameters of the individual connections modules. What
follows is an explanation of the calculation as well as the evaluation and documentation of the results.
The manual concludes with a description of general program functions and information on the export
of data.

In the text, the described buttons are given in square brackets, for example [New]. They are also
pictured on the left. Expressions that appear in dialog boxes, tables, and menus are highlighted in
italics to clarify explanations.

As usual, you can use [Ctrl]+F to perform a fulltext search in the PDF manual. If you cannot find what
you are looking for, you can use the search function for the Knowledge Base @ on our website to find
a solution among the articles about the connection add-on modules. You can also consult the FAQs @
on our website.

1.3 Starting the RF-/JOINTS Module

RFEM and RSTAB provide the following options to start the RF-/JOINTS add-on module.

Menu
To open the add-on module, go to the RFEM or RSTAB menu and select

Add-on Modules — Connections — RF-/JOINTS.
[ Add-on Modules | Window  Help
TP R o ER HERERE RS
Design - Steel >E%' FRAODS RIAEZA-A- 1 G- :ir7=| L

Design - Concrete 4

Design - Timber 4

Design - Aluminum 3

Dynamic 4

Connections L4 ﬁ RF-EMD-PLATE Design of end plate connections for |-beams

Foundations 4 _3'1 RF-CONMECT Design of shear connections

Stability b | 5= RF-JOINTS Design of joints

Towers *| I3 | RF-FRAME-JOINT Pro Design of bolted frame joints

Piping 4 |}_“ V-IQINT [not installed) Design of simple bolted knee connections

Others 4 ,,1‘ RF-DSTV [not installed) Design of typified |-beam connections

B v __i) RF-DOWEL Design of dowel connections
€ | RF-HSS Design of connections with hollow cross-sections
| | RE-LIMITS Comparison of results with defined limit values

Menu - Add-on Modules — Connections — RFJOINTS

Navigator

Alternatively, you can start the add-on module in the Data navigator by selecting

Add-on Modules — RF-/JOINTS.

www.dlubal.com | 7 |
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| ﬁData @Di:pla;‘ A

=-¥| Bernardi_03* [2014]

] Model Data

|_J Load Cases and Combinations
|_J Loads

|_J Results

| Sections

|_J Average Regions

| Printout Reports

] Guide Objects

-y Add-on Modules

s Favorites

-[=] RF-STEEL Surfaces - General stress analysis of steel surfaces

- RF-STEEL Members - General stress analysis of steel members

- RF-STEEL EC3 - Design of steel members according to Eurccode 3
----- « RF-COMCRETE Surfaces - Design of concrete surfaces

----- = RF-COMCRETE Members - Design of concrete members

----- £ RF-TIMBER Pro - Design of timber members

m RF-DYMAM - Dynamic analysis (Basic, Addition |, Addition |1}

RF-STABILITY - Stability analysis

RF-STEEL AISC - Design of steel members according to AISC (LRFD or AS
RF-STEEL IS - Design of steel members according to IS

o RF-STEEL SIA - Design of steel members according to SIA

RF-STEEL BS - Design of steel members according to BS

RF-STEEL GB - Design of steel members according to GB

- [% RF-STEEL CSA - Design of steel members according to CSA

..J7%] RF-STEEL AS - Design of steel members according to AS

Data navigator: Add-on Modules — RFJOINTS

www.dlubal.com



RF-/JOINTS - Manual

=
Mo.

Modes No.

In_put Data
- General Data

-Modes and Members
-Loads

-Footing

-Base Plate and Welds
- Anchors

Shear Transfer

Ratio

ok | [ Abbrechen

2.1

General Input Data o

This chapter describes the input parameters that apply to all categories of steel and timber connections.
The following chapters describe specific input parameters of the individual connection modules.

When you open RF-/JOINTS, a new window appears. In this window, a navigator is displayed on the
left. The upper part of the navigator lists the design cases (see Chapter 15.1 @) with the selected
nodes, the lower part manages the windows of specific modules.

The input data is defined in several module windows. When you open RF-/JOINTS for the first time, the
following parameters are imported automatically:

= Load cases, load and result combinations, and dynamic combinations
= Materials

= Cross-sections

= Internal forces (in background, if calculated)

To open a window, click the corresponding entry in the navigator. Use the buttons shown on the left to
set the previous or next window. You can also use the function keys [F2] (forwards) and [F3]
(backwards) to go through the windows.

To save the entered data, click [OK]. RF-/JOINTS closes and you return to the main program. To exit
the add-on module without saving the dataq, click [Cancel].

General Data

In Window 1.1 General Data, you can define the basic settings necessary for the design of the
connection. You can use the filter functions to select the type of joint.

www.dlubal.com

RF-JOINTS - [Van der Geest] “
File Settings Help
Mo,  MadesMo. rato | 1.1 General Data
13 Material According to Standard / National Annesx
2 8 _
® BRI EN 1593-1-8:2005 EECEN v
: 14 ® Steel —
() Timber == w
Joint Group Additional Settings. 2
Column Base v [] Use the column material for other joint components. (7,
o | o] [ | [ ) wn
Input Data @ l C Q
- General Data FLEE h w0
i+ Nodes and Members Joint Category z m
i Loads ; ;
i v
T Hinged Column Footing o o
- Base Plate and Welds s aneners c
oo R
Shear Transfer L] (®) Grout layer —-— E
Joint Type Anchoring template ] =
Simple column base © [ 0
m =
W | Design of pinned
and restrained footings
according to EN 1993-1-8
Conment
sJIRE=N=Y Caleulation Details Nat. Anex. .. Graphics Cancel
Window 1.1 General Data
[ o



RF-/JOINTS - Manual

Material

Material

() Timber

Filter for steel and timber connections

In the Material section, you can define whether you want to design a steel or timber connection. This
sefting controls the available options in the other window sections.

Joint Group

Joint Group

Calumn Base W
@ |- | G e @

Filter for joint groups for steel structures

Joint Group

Steel to timber connection W

e

Filter for joint groups for timber structures

This section manages the type of connection. You can select the desired joint group by using the
drop-down list or clicking the buttons with the connection icons.

The green dots in the icons illustrate which connection modules are in your license.

Joint Category

Joint Category

Hinged Column Footing Y]

L &

Filter for joint categories of column footings

Joint Category

Dowels W

LILT

Filter for joint categories of steel-totimber connections

You can use the drop-down list or the buttons to select the relevant joint category.

[ 10
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BDS:2011-04
ZlZ BS:2008-11
e CSN:2012-02
CY5:2010-08
= DIM:2010-12
2= DK:2013-09
I H1.5.:2010-03
B LST:2010-09
= LU:2011-09
—LV5:2014-01
B EnBn:2010-12
= NEN:2011-12
1 ANF:2007-07
Bl NP:2010-03
B NS:2009-10

PN 2011-08
= 5F5:2009-11
m SIST:2006-05
I B sR:2008-01

1355:2013-10

(£ 5TN:2008-10
= UNE:2013-04
0 N UNI:2007-07

— ONORM:2010-12 Austria

Bulgaria

United Kingdom
Czech Republic
Cyprus
Germany
Denmark
Ireland
Lithuania
Luxembourg
Latvia

Belgium
Metherlands
France
Portugal
Morway

Poland
Finland
Slovenia
Romania
Sweden
Slovakia
Spain
Ttaly

Joint Type

Joint Type

Simple column base Y]

Filter for pinned column base joint types

Joint Type

With continuous member W

Filter for dowel joint types

In this window section, you can specify the exact type of the joint. You can select it by using the
drop-down list or the connection icon buttons.

According to Standard / National Annex

According to Standard / National Annex
BEN 1993-1-8:2005 EECEN W

==

Standard and National Annex

Steel connections are automatically designed according to EN 1993-1-8 [1] @ and timber
connections according to EN 1995-1-1 [2] . Steelto-timber connections can also be designed
according to ANSI/AWC NDS-2018[5] @. In the list to the right of the standard, you can select the
National Annex whose parameters you want to apply to the designs.

The button opens a dialog box where you can check the parameters of the selected National
Annex. This dialog box is described in Chapter 2.4 ®.

Comment

In this text box, you can enter a user-defined note to describe the current joint, for example.

www.dlubal.com
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2.2

=

<3

Nodes and Members

In the second window, you can select the nodes you want to analyze. In addition, you can define the
parameters of the members connected to the nodes.

No.  Nodesho.  Ratio | 1.2 Nodes and Members

1 3 Definition Type.

2 89 - L
® Import from structural model 2
- =
) Set manualy
=
Joint on r
Modes No. :
84 :; a f_ﬁ
InputData =l
General Data :‘x
Nodes and Members l
Loads T
Footing z &
Base Plate and Welds B
Anchors Parameters
Shear Transfer Node | Member Construction Cross-Section Matenal
HNo No. Status Description Description Comment
B 7 Coumn HEA 120 Steel S 235 )
9 8 | Column HEA 120 Steel 5 235
9 | iInactive RD 16 (Ferona - DIN 670) | Steel § 235
O[] > |[s0][p*][® @
Window 1.2 Nodes and Members
Definition Type

You can import nodes using the Import from structural model option. The geometric parameters such as
the number and properties of the connected members are automatically imported from RFEM/RSTAB.
As an alternative, the joint can be Set manually.

Joint on Nodes No.

In this text box, you can directly enter the numbers of the nodes to be analyzed. You can use the
[Select] button to define the nodes graphically in the RFEM/RSTAB work window.

Multiple selection of nodes is only useful if they have identical input parameters. If there are different
design conditions, it is not possible to combine the nodes in this window. In such a case, you have to
create a new design case: To do so, click File — New Case in the menu or use the and
buttons in the Parameters section below (see description for the following section).

If you select Set manually, the import of data from RFEM or RSTAB is disabled. A note that says
User-defined appears in the text box. Then you can enter the Parameters independently of the model.

Definition Type

) Impart from structural model

®) Set manually

Joint on
Modes Mao.:

Uszer-defined

Defining a joint manually

12
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Construction
Status
m -
Major Chord
Minor Chard
Strut
jnctive |

Parameters

In this window section, you can manage the properties of the structural components connected to the

nodes specified above.

Parameters
Node | Member Construction Cross-Section Material
No. No. Status Description Description Comment
8 7 Column HEA 120 Steel 5 235
9 8 Column HEA 120 Steel S5 235
i 9 [Coumn =] RD 16 (Ferona - DIN 670) | Steel § 235
Column

b

ELIENEFI 4

m Parameters dialog section with [Show or Hide Inactive Members] button

Construction Status

In this column, you can classify members for the design. The available options depend on the selected

joint group and joint category.

Cross-Section Description

When importing nodes from RFEM/RSTAB, the member cross-sections are preset.

To change a cross-section, click its entry in this column to activate the text box. To open the
cross-section library, use the [ button in the text box (see Figure 2.10 @) or press [F7].

J(c][x]lc]
[o][e]fo][e]
[L][2]{~]le]

Buil-up

(mx][z][=]

[zl ][ ][]
][]

Parametric - Thin-Walled

(T[]
Lo|lv]{m][m]
(m][w]{][m]
EJEAES Y
[=][z][x]lx]
B

Parametric - Massive

LNELAFYES
'ze][o][n
LICNEYED
LA [Ed
LILIEIEY
(vl=][o][=z]
iy

Parametric - Timber

(1)e]le][m]
mm][e[0
LALALILY
EAENENE Y
CICNEIEY
LIERENLD
[a ][]

Standardized - Timber

LNE]

User-Defined

From Cross-Section Program

L1E]

m Cross-section library

Chapter 4.13 of the RFEM manual @, or Chapter 4.3 of the RSTAB manual, describes how to select

cross-sections from the library.

Modified cross-sections are highlighted in blue.

www.dlubal.com
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Material Description

When importing nodes from RFEM or RSTAB, the cross-section materials are preset as well.

To change materials, click the entry in this column to activate the text box. To open the material library,
use the [ button in the text box (see Figure 2.10 @) or press [F7].

Material Library

Fitter

Material category group:

Material to Select

Material Description

Standard

WMetal I (1 steel 5 235 EM 1993-1-1:2005-05
W Steel 5 275 B EN 1993-1-1:2005-05
PR Ml steel 5 355 I EN 1993-1-1:2005-05
Wsteel ¥ | M steel 5 450 B EN 1993-1-1:2005-05
Standard group: W Steel 5 275N B EN 1993-1-1:2005-05
[ Steel 5 275 ML B EN 1993-1-1:2005-05
Hen hd M Steel 5 355N B EN 1993-1-1:2005-05
Standard: M Steel 5 355 ML B EN 1993-1-1:2005-05
BEN 1993-1-1:2005-05 o |Esteels 420N I EN 1993-1-1:2005-05
M Steel S 420 ML B EN 1993-1-1:2005-05
W Steel 5 450 N B EN 1993-1-1:2005-05
M Steel S 450 ML B EN 1993-1-1:2005-05
[[Jindude invalid... = | | W stee s 275m I EN 1993-1-1:2005-05
[ Faverites group: W Steel 5 275 ML B EN 1993-1-1:2005-05 Y]
m = | g X
Material Properties. Steel 5235 | EN 1993-1-1:2005-05
[ Main Properties
Modulus of Elasticity E 21000.00 | kN/cm?2
Shear Modulus G 8076.92 | kN/em?2
Poisson’s Ratio v 0.300
Specific Weight f 78.50 | kN/m?2
Coefficient of Thermal Expansion o 1.2000E-05 | 17K
[ Additional Properties
Comelation Factor for Fillet Welds | Bw | 0.800 |
[ Thickness Range t < 40.0 mm
Yield Strength [Fy [ 2350 [kN/cm?
Uttimate Strength [Fu | 36.00 | kN/em?2
[ Thickness Range t > 40.0 mm and t < 80.0 mm
Yield Strength Fy 21.50 | kN/em2
Uttimate Strength fu 36.00 | kNjem2
\:D ﬁ Cancel

LB By Material library

Chapter 4.3 of the RFEM manual @, or Chapter 4.2 of the RSTAB manual, describes how to select
materials from the library.

The buttons in the Parameters section have the following functions:

Button

Function

Sets the default values for the connection

Deletes the node selected in the table above

Transfers the selected node to a new design case

Transfers all unsuitable nodes to a new design case

Sets the connection type for all nodes of the design case

www.dlubal.com
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=
Mo. Modes No. Ratio
1 3
2 89
3 14

©g

Shows or hides inactive members in the table

[¢]

Shows the RFEM/RSTAB work window for changing the view

Buttons in the Parameters section

The buttons | > | and |22 have an important function: If you want to design several nodes with different
boundary conditions, such as the number of connected members or the member cross-sections, these
buttons allow for a manual or automatic assignment to new design cases. You can then define the
parameters for specific nodes in the different design cases. Alternatively, you can also click File —
New Case in the menu.

The design cases including the data related to the nodes are displayed at the top of the navigator.
Window 1.2 Nodes and Members always displays the parameters of the nodes selected in the
navigator list. To switch the design case, simply click the relevant entry in the list.

Graphic window

The graphic window presents an overview of the connections to be designed. It shows a dynamic
partial view of the model. The node selected in the Parameters section is indicated by an arrow; the
connected members are highlighted.

Graphic with selection arrow

You can control the graphic by using the same mouse functions as in RFEM or RSTAB in order to zoom,
move, or rotate the view.

The buttons next to the graphic have the following functions:

Bution Function

&

Shows the view in the direction of the X-axis

ﬂ

Shows the view in the opposite direction of the X-axis

&

Shows the view in the direction of the Y-axis

&

Shows the view in the direction of the Z-axis

&

Displays the isometric view

&

Resets to full view of the graphic

Buttons in graphic window
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Definition Type

) Imnport from structural model

) Set manually
=
Mo. Modes No. Ratio
1 3
2 89
3 14

RC1 1.35G/p or 1.5GiD/p
RC2 1.35G/p + 1.5QiD

Loads and Internal Forces

The structure of Window 1.3 depends on the Definition Type selected in Window 1.2 (see Figure
2.10m).

The input in this window always refers to the design case selected in the upper part of the navigator. To
change the design case, simply click the relevant entry in the list.

2.3.1 Loads

If you select the Import from structural model definition type in Window 1.2, you have to define the

load cases or load combinations including internal forces to be applied for the design in Window 1.3
Loads.

1.3 Loads
Existing Lead Cases and Combinations Selected for Design
| ¢ _Jiw] Seff-weight RC1 ULS (STR/GEQ) - Permanent / transient - Eq. 6.10

0sN LC2 Snow
I LC3 | Windin +X
IET LC4 | Windin +Y
E L5 Imperfection in +X
T LCs Imperfection in +Y
co1 1.35°LC1 + LCH
coz 1.35°LC1 + LCE
co3 1.35°LC1 + 1.5°LC2 + LC5
co4 1.35°LC1 + 1.5°LC2 = LC6
cos 1.35°LC1 + 1.5°LC2 + 0.9°LC3 + LC5
Co6 1.357LC1 + 1.5°LC2 + 0.9°LC3 + LC6
coy 1.35°LC1 + 1.5°LC2 + 0.9°LC4 + LC5
cos 1.35°LC1 + 1.5°LC2 = 0.9°LC4 + LC6
co9 1.35°LC1 + 1.5°LC3 = LC5
CO10 | 1.35°LC1 + 1.57LC3 + LC6
[ CO11 | 1.357LC1 + 1.5°1.C4 + LCS
CO12 | 1.357LC1 + 1.57L.C4 + LC6
CD13 [ 1.35°LCT1 +0.75°LC2 + 1.57°LC3 + LCS -
CD14 | 1.35°LCT1 +0.75°LC2 + 1.57°LC3 + LC6 -
CO15 | 1.35°C1 +0.75°LC2 + 1.5°LC4 + LC5 &4
CO16 | 1.35°C1+0.75°LC2 + 1.5°LC4 + LCE

5>

All(13) v

L<L]
<
[T
5]
L<L]
<
[T
5]

Window 1.3 Loads

Existing Load Cases and Combinations

This column lists all the load cases, load combinations, and result combinations that have been created
in RFEM or RSTAB. RF-/DYNAM Pro combinations can also be analyzed.

The design of a joint requires a clear constellation of internal forces. For the max and min values of a
result combination, this is the case if the internal forces are superimposed with the criteria 'Permanent'
and 'Or', if necessary. It is therefore not possible to design RCs in which one or more actions are
classified as 'Variable'.

To transfer selected entries to the Selected for Design list on the right, click the button. You can also
double-click the items to transfer them. To transfer the entire list to the right, use the button.

To select multiple load cases, click them while holding down the [Cirl] key, as is usual in Windows
applications. This allows you to transfer several load cases at once.

Load cases marked in red, such as LC 5 or LC 6 in Figure 2.16 @, cannot be designed: This is the case
for load cases without loads, imperfection load cases, or invalid RCs (see above). A corresponding
warning appears when you transfer them.

16
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All v

Load and Result Combinations

LC  Load Cases

€2 Load Combinations

RC Result Combinations
HEl Fermanert

Q= Snow [H=1000m asl)
wind
BN Accidental
I Imperfection

Several filter options are available below the list. They make it easier to assign the entries sorted by
load cases, combinations, or action categories. The buttons have the following functions:

av Selects all load cases in the list.
£ Inverts the selection of load cases.

Buttons in the Existing Load Cases and Combinations section

Selected for Design

The column on the right lists the load cases, load combinations, and result combinations selected for
the design. To remove selected items from the list, use or double-click them. To empty the entire list,

click .

You can select several items at once by holding down [Ctrl] and clicking them.

2.3.2 Internal Forces

If you have selected the Set manually definition type (see Chapter 2.2 @), you have to specify the
internal forces you want to use for the design in Window 1.3 Internal Forces.

1.3 Internal Forces

. & B | ) [E
LC Member Force Symbaol Value Unit
1 2
Column Fudial force N -25.40 | kN
Shearforce Vy 6.80 kN
Shearforce Vz 230 [kN
Bending momert | My -11.50 | kNm
[ 2 B ]
Column Fudial force N -13.20 [ kN
Shear force Vy 3.50 kN
Shear force Vz 6.70 | kN N
Bending moment | My -21.30 | kNm M/P\
| ¥
=
l N
E
i,

Window 1.3 Internal Forces

LC

The internal forces are managed in a load case. When you open the window for the first time, LC
No. 1 is preset.

You can use the [53] button to create a new load case. With the help of load cases, you can specify
different constellations of internal forces for the design.

Member

In this column, you can enter a member number that facilitates the assignment of internal forces.
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Force / Symbol

These two columns describe which type of internal force is respectively applied.

Value / Unit

Here you can enter the values of the internal forces.

You can adjust the units and decimal places of the internal forces by using Settings — Units and
Decimal Places in the menu (see Chapter 15.2@).

The buttons below the table have the following functions:

Creates a new load case for additional internal forces

] Deletes the load case selected above

Buttons in Window 1.3 Internal Forces

24 National Annex

In the upper-right part of Window 1.1 General Data, you can select the National Annex whose
parameters you want to use for the design (see Figure 2.9 @). Click [Edit] to check the preset
parameters. The content of the dialog box depends on the specified material (steel or timber
connections).

Steel connections

Mational Annex Settings - EN 1993-1-8/NA:2010-12
Partial Factors
Partial factor for resistance of cross-sections Resistance of concrete acc. to EN 1992

Partial factor for resistance of members to instability Factor for slip resistance
THT 100 S T3 100 S

Partial factor for resistance of cross-sections in tension to fracture

Bearing resistance of bolts, rivets, pins, welds and plates Factor for compressive strength of concrete acc. to EN 1992
Slip resistance in ultimate limit state (Category C) Factor for tensile strength of concrete acc. to EN 1992

Slip resistance in serviceability limit state (Category B)
M3 ser 110 T v

Bearing resistance of an injection bolt

T8 100 ¢

Resistance of joints in hollow section lattice girder
M5 100 T ¢

Resistance of pins at serviceability limit state
T MG, ser 1.00 = »

Preload of high strength bolts
TMT L.10

}) ) E fE K Cancel

National Annex Settings - EN 1993-1-8/NA:2010-12 dialog box
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Timber connections

National Annex Settings - EN 1995-1-1:2004/A1:2008

Material Factors | Dowels | Other Settings

Factor Category Partial Factor According to 2.4.1

Solid Timber
Timber member: T 1.30 £
Steel plate: M0 100 &
CEN EN 1993 Y
( D e
Connection: T 1.30 £

Modification Factors Acc. to Table 3.1

Service Class
Load Duration Class (LDC) i 2 3
-Permanent Kmod - | 0.60 2| | .60 3| | 0.50 %]
- Long-term Kmod : | 0.70 3] | o.m 3] | 0.55 2]
- Medium-term kmod : | .80 3| | a0 3| | 0.65 2]
- Short-term kmod : | 0.0 3| | 0.0 3] | 0.70 %]
- Instantaneous kmod : | L 2] | L0 2] | 0.90 %]

\}) ) ': % K Cancel

National Annex Settings - EN 1995-1-1:2004/A1:2008 dialog box

These dialog boxes display various factors of the National Annex such as the material factor,
modification factor, and shear correction factor. Generally, you cannot change the values as they are
codified in the National Annexes.

You can click [New] to create a user-defined National Annex where you can freely define the factors.

The [Nat. Annex] button is available in every input window. You can use it to open the National Annex
Settings dialog box as well.

The buttons in the National Annex Settings dialog box have the following functions:

Button Function

Restores the program's default settings

£

Imports user-defined default settings

£

Saves modified settings as default

EY

Deletes user-defined National Annex

Buttons in the National Annex Settings dialog box
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Wl
=
Mo. Modes No. Ratio
1
2 8
3 14
In_put Data

i--General Data

- Nodes and Members
- Loads

- Footing

- Base Plate and Welds

Steel - Column Base on

This chapter describes the windows that are particularly relevant for the RF-JOINTS Steel - Column
Base module. The general input parameters are described in Chapter 2 @.

You can find two design examples for RF-/JOINTS Steel - Column Base in our Knowledge Base:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001430 @
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /0014468 @

The input windows of the add-on module are accessible once you select the material Steel and the joint
group Column Base.

Material

(@) Steel
O Timber

Joint Group

Calumn Base ~

| = G 3 0P e

RF-JOINTS Steel - Column Base add-on module

The input always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

If the entries Footing, Base Plate, Anchors, etc. are missing in the navigator, go to Window 1.2 Nodes
and Members and check if the boundary conditions required to input the column base are correct. For
example, it may be necessary to deactivate connected members for the design (see Figure 3.8 @).

The input windows of the RFJOINTS Steel - Column Base module are divided into two parts: On the left
you can find the input parameters of the footing; they are illustrated by graphics on the right (see
Figure 3.9 @). The upper graphic shows a system sketch of the current parameter, the lower graphic
shows a 3D visualization of the column base model.

& E

2xM12 T
th=& mm
Material éeel 5235

BENEEIEN S &[S

3D visualization of column base

The buttons below the 3D graphic are described in the following table.
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https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001430
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001468

n Steel - Column Base RF-/JOINTS - Manual

Button Function

Shows or hides the dimensioning

Displays the values or symbols of the dimensioning

Shows the view in the direction of the X-axis

Shows the view in the opposite direction of the X-axis

Shows the view in the direction of the Y-axis

Shows the view in the direction of the Z-axis

Sets the isometric view

Resets to full view of the graphic

Shows or hides irrelevant parts of the window

Buttons of 3D graphic

31 General Data

1.1 General Data

Material According to Standard / National Annex
EM 1953-1-8:2005 CEM v
o | o |
a = (4]
Joint Group Additienal Settings wl'
Calumn Base W [] Use the column material for other joint components m
i
IS o,
Plastic h 0N
Joint Category z m
Hinged Calumn Fooling v m
Cast-in anchors ° :
(®) Grout layer q E
Joint Type Anchering template | | :
—
Simple column base W m: o
P‘*"”A Design of pinned
: and restrained footings
according to EN 1993-1-8

OO

Window 1.1 General Data
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Joint Category

Joint Category

Hinged Column Footing Y]

L A

Joint category

Hinged Column Footing You have to specify whether a Hinged or Restrained column base is present. You can select the
I & ' category by using the drop-down list or clicking the buttons with the connection icons.

Hine I

il g
Restrained Column Footing

.
Joint Type

Simple column base v The available options depend on the joint category.

Simple column base

Tapered column base Joint Type

Column base for rectangular hollow sections
Column base for droular hollow sections Simple column base Y]

Joint Type section for Hinged Column Footing category

The Hinged Column Footing category provides the following design variants:

Column base plate without stiffening

Tapered column base

Column base plate for rectangular hollow sections

Column base plate for circular hollow sections

Joint types for hinged column footings
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Joint Type

Base plate without stiffening Y]

Joint Type section for Restrained Column Footing category

The Restrained Column Footing category provides the following design variants for |-sections:

Base plate without stiffening

Base plate with stiffeners in center of flanges

Base plate with stiffeners on both sides of column

Base plate with channel sections on both sides of column and web members

Bucket footing

Joint types for restrained column footings
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Additional Settings

Additional Settings

|:| Use the column material for other joint components
Plastic

Cast-in anchors

(®) Grout layer

Anchoring template

Additional Settings section

When you select the Use the column material for other joint components check box, the material of the

column cross-section is automatically used for the base plate, anchors, and shear keys. In this case, you
cannot define the materials separately.

A plastic Force distribution in joint is assumed. Castin anchors are preset as the Anchorage type.

The connection between the steel base plate and foundation can be established by means of a Grout
Layer or a castin Anchoring Template (in preparation).

24 |
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32 Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected components. If

there is an Invalid cross-section, you should adjust the cross-section series to match the joint type set in
Window 1.1.

If several members such as diagonals connect to a column base node, the redundant members can be
¢ set to be Inactive.

1.2 Nodes and Members

Definition Type

5
mport from structural model ﬂ
X
) Set manually
=
Joint
nint on 1z
Nodes No.
1 LS 1]
v &
Parameters
Mode | Member Construction Cross-Section Material
0. No. Status Description Description Commert
1 5 Column HEA 140 Steel 5 235
B 10 |Undefined ~| RO 24 {Ferona - EN 1006 | Steel 5 235 Wrong type of member
Column
I IENES @

Setting diagonal member Inactive

33 Loads

Entering loads and internal forces is described in Chapter 2.3 @.
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3.4

Footing

In Window 1.4 Footing, you can specify the foundation parameters and define the position of the base
plate.

1.4 Footing
Footing
Class of concrete: Concrete C12/15 [ K} hy
-
Charact. cylinder compressive strength fek : 1.20 5+ | [khiem] ’. . Exh .
5 % fractile of axial =
tensile strength Ttk 0,05 011 2 | [khicm?Z]
Foundation length hi: 1200.01% ¥/ [mm] 2 E i
Foundation width bi: 1200.05- |+ [mm] & - T
Foundation depth df: 500.015 ¥ [mm)
Grout Layer +r
Grout thickness tgr 20015 [mm]
Grout strength [char.) folke,gr: 12005 || khiem2]
Friction coefficient Crd 0203 [

Anchoring Template

N

’ /.._,___ _S T ——

=

/0\
EBaze plate iz welded to anchoring template [to enable shear transfer] i ‘:@

Additional Parameters.

arffar

Eccentricity of base plate:

- in Z-direction Exh: 0.0+ from) |
- in"Y-direction Bxb: 0.0:% [/ [mm] R

- S
Edae reirforcement: [] Cracks in concrete 2u M2
(2 without th=12m

Mater\a\’gtee\ 5235

() Mesh or stimups i;‘: 71 ﬁ ﬁ W NLG QE

Window 1.4 Footing

Footing

In this window section, you can define the material and dimensions of the foundation. You can use the
button to open the material library where you can find the properties of various types of concrete.
Grout Layer

Here you can define the grout thickness, the characteristic grout strength, and the friction coefficient of
the grout layer between the base plate and the foundation.

Anchoring Template (in preparation)

If you have selected the castin anchors option in Window 1.1 General Data, you can define the
dimensions of the anchor plate in this section. You can also set a welded connection of the anchoring
template and base plate.

Additional Parameters

Using the parameters of the Eccentricity of base plate, you can arrange the base plate eccentrically on
the foundation.

In this section, you can also specify whether there is an Edge reinforcement and what its form is.

The Cracks in concrete check box controls whether the calculation is performed with the concrete in the
cracked state.

[ 26
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Restrained Column Footing - Bucket Footing

If you have selected the Bucket footing joint type in Window 1.1 General Data (see Figure 3.6 @),
Window 1.4 Footing looks as follows:

1.4 Footing
Footing
Class of concrete of base: Cancrete C12/15 [ &} L.
Class of concrete of filling: Concrete C12/15 [ 1] [ i T
i i .
y i ' _| <
Length of foundation plate hi: 1200005 *| [mm] l : b
s | .
Width of foundation plate bi: 120005+ [mm] u H
el ¥
Depth of foundation plate di: 60005+ [mm]
by
Extemnal bucket length he £30.0-% ¥/ [mm] = by
External bucket width be £80.05 /| [mm]
< -
Upper intemal bucket length hiy © 380.0%1 ¥ [rm] L .
t
Upper intemal bucket width b 380.0 3 ¥ [rmm] -
Lower intemal bucket length hil 280015+ [mm]
Lower internal bucket width bil 280.0/%> [roen]
Esternal bucket depth de 540.0 3 ¥ [rmm]
Intemal bucket depth di: 540.0 % ¥ [rmm]

th=18 mi
Material Steel S 235

PRI EEE R

Window 1.4 Footing for the Bucket footing joint type

Click [24] to open the material library where you can select the materials of the foundation.

You can enter the dimensions of the foundation plate and the bucket in the individual text boxes.

www.dlubal.com
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3.5

Base Plate and Welds

In Window 1.5 Base Plate and Welds, you can define the base plate parameters.

1.5 Base Plate and Welds

Base Plate

Base plate material: Bl Steel 5 235 v |
Plate length hb 280.05 /| [mm]
Plate width bb 290.015 |+ [mm]

¥ r 3
Plate thickness by 1205+ [mm] n}'} o
Base Plate Welds | |

& e e &
] &llow transfer of compression by contact between the column and the base plate | |
‘weld on flange awt: 9.0-% ¥ [mm] 6"17 o
“weld on weh ETTS B.0:% ¥ [rnm] L= —
= hy |

2 b2
th=12 mi
Material Steel S 235

EYESR A A AN A= R Y

Window 1.5 Base Plate and Welds

Base Plate

In this window section, you can define the material and dimensions of the base plate. You can use the
button to open the material library where you can find the properties of various steel grades.

Base Plate Welds

The Allow transfer of compression by contact between the column and the base plate check box allows
you to reduce the weld loading; the design force must be a compression force in this case. Tension
forces are transferred by the welds without exception.

The welds of the column cross-section to the base plate are applied as shown in the sketch at the top
right of the window. You can enter the parameters for the Weld on flange and Weld on web. For
rectangular and circular hollow sections, you can define the Weld on column.

During the calculation, the module also checks structural details. If, for example, the selected weld
thicknesses are too large for the base plate dimensions, a corresponding message appears.

RFEM64
1. Eror No. 2509

The width of the base plate is too small.

Conflict in structural details

[ 28
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Restrained Column Footing - Bucket Footing

If you have selected the Bucket footing joint type in Window 1.1 General Data (see Figure 3.6 @), the
name of Window 1.5 is Column and it looks as follows.

1.5 Column
Base Plate

Base plate iz welded to the end of column

Biase plate material: Bl Steel 5 235
Plate length he

Flate width bb

Plate thickness th:

Welds

‘weld on flange awt:

‘weld on web Aww

Additional Parameters
[ Bearing of inner flange
Fiiction coefficient for tension resistance u:

Eccentricity of the column with respect to the footing:

- in Z-direction Exh:

- inf-direction Exp:

Window 1.5 Column for the Bucket footing joint type

18.05%

90+
B0

0105

00+
0.0%

w

»

»

3

»

3

»

250.0/3+] mm]
260013

[rom]

[rom]

[mm]

[mm]

rorn]

[mm]

th=18 mi Z
Material Steel © 235

FIEREERN R

The Base plate is welded to the end of column check box determines if there is a column base plate. If
that is the case, you can enter the parameters of the base plate and weld as described above.

You can impact the calculation with the Bearing of inner Honge check box. By se|ecting it, the program
takes the elastic compression of the concrete into account. This affects the load introduction length.

If necessary, you can adjust the preset value of the Friction coefficient 1 for the tension resistance.

The parameters of an Eccentricity of the column allow you to determine the eccentric arrangement of

the column in the foundation.

www.dlubal.com



n Steel - Column Base RF-/JOINTS - Manual

3.6 Anchors

Window 1.6 Anchors manages the parameters of column base anchors.

1.6 Anchors
Anchors
2
Diameter: Miz v
Clags: 56 v e ]
Tepe of anchors: Anchor bolt with head W
Eond conditions: (®) Good
() Other J
Installation safety: Marmal ™
Use the reduction for anchar bars with cut threads [Betas = 0.85) :}'
Ancher Dimensions I.‘_"J
Anchor length La 250.05- | [mm]
Spacing in Z-direction in Y-direction
R o
= 2 /C::‘
ol w [ owEvim s
Other
“washer shape: () Circular
(® Square
“Wazher size ;" [rm]
Washer thickness b [mm]
Shape of anchor head: () Circular
(®) Rectangular o #
. = 23012 = i
» ==
Anchor head size dh [rrinn] Hom10 mi
Ih [rnm] Material Steel S 235
o [ 100E e BE EREEED &XE
Window 1.6 Anchors
Anchors

The Number of anchors is currently fixed with two anchors (hinged column footings) or four anchors
(restrained column footings).

You can specify the Diameter and the strength Class of the anchors by using the drop-down lists.

Anchor bol with head v There are three variants for the Type of anchors available. They affect the design resistance when
anchors are pulled out under tensile stress.

The partial safety factors for the design are controlled with the settings for the Bond conditions and
Installation safety.

Acceptable

Depending on the design of the anchor bolts, a reduction of the determined design resistance by the
factor fa = 0.85 can be considered according to [1] @, Table 3.4 (see [1] @, 3.6.1(3)).

Anchor Dimensions

You can adjust the arrangement of the anchors on the base plate by using the Anchor length
parameter and entering the Spacing from the edges of the base plate.

Other

In this section, you can specify the shape, size, and thickness of the Washers and Anchor heads. The
graphic on the right provides a dynamic visualization of the input parameters.
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3.7

Shear Transfer

In Window 1.7 Shear Transfer, you can enter the shear key parameters.

1.7 Shear Transfer
Shear Key
Shear transferred by, Friction
Anchars
[ 5hear key
Cross-section HE& 100 oL E
Material: B Stesl 5 235 ) —
w [ Em B
1
Shear Key Welds
‘weld on flanges and web Awk l:| [mm]

- H

2x b2
th=10 mi
Material Steel S 235

EE [FREEEE (G

Window 1.7 Shear Transfer

Shear Key

There are three options available for Shear transfer, but they cannot be combined at will: Friction,
Anchors, and Shear key. Select the corresponding check box to increase the shear failure resistance.
The friction resistance is considered if there is a compressive force. It reduces the existing shear force
so that anchors or shear keys have to absorb less shear.

When using a shear key, you can select a cross-section from the list that is available in the RFEM/
RSTAB model. You can use the [21] button to define a different cross-section. shows the properties
of the cross-section. You can change the cross-section retroactively using .

You can define a separate material for the shear key using the [£3] button (provided that the Use the
column material for other joint components check box has not been activated in Window 1.1 General
Data). Thus, the materials of the column, base plate, and shear key do not have to be identical.

You can specify the length of the shear key in the corresponding text box.

Shear Key Welds

In this window section, you can enfer the thickness of the circumferential weld that connects the shear
key with the base plate.
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3.8

Stiffeners

Window 1.8 Stiffeners is available for the following joint types:

Tapered column base

Restrained column base plate with stiffeners in center of flanges

Restrained column base plate with stiffeners on both sides of column

(< Joint types with stiffeners

1.8 Stiffeners
Stiffeners
Material: i ls
Length Iz [mm] ‘I‘?]
Height hs [ —
Thickness bs: [rmn] < ‘
@
Trimming =
Wertical la [mm]
Hoiizontal ha [mm] .Cﬁ:l ?v!_
LA
Stiffener Welds
Horizontal weld Aws hor [mm]
Wertical weld aws war: [rm]
Stiffeners are welded to the base plate alzo from the column side Fﬁg |

1

Image 3.16 Window 1.8 Stiffeners

Stiffeners

In this window section, you can define the geometric parameters of the stiffeners. You can use the
button to define the material separately, unless the Use the column material for other joint components
check box in Window 1.1 General Data has been selected.

[ a2
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Trimming

For restrained column base plates with stiffeners, you can enter the length of the vertical and horizontal
trimmings.

Stiffener Welds

In this section, you can define the thicknesses of the stiffener welds depending on the joint type. The
individual parameters are illustrated in the 3D graphic on the right.

Horizontal Stiffener Welds

For hinged column footings with stiffeners, you can define a horizontal stiffener in this section. Select
the check box to activate the text boxes where you can define the thickness and the weld of the
stiffener in accordance with the sketch.

Restrained Column Footing - Base Plate with Channel Sections
(Stiffeners/Crossbars)

If you have selected the Base plate with channel sections joint type in Window 1.1 General Data (see
Figure 3.6 @), the name of Window 1.8 is Stiffeners and Crossbars and it looks as follows.

1.8 Stiffeners and Crossbars
Stiffeners
Cross-section U100 v QL =
Material: Bl Steel 5 235 v| |
Largh b [ 0
Crossbars ki
Cross-section: (HR=01) v (O |0
Material: B Steel 5 235 v i
Length lch: 60005+ [mm]
Gap between crossbars deb: [rmn]

X
4312 2

th=12 mlg
hiaterial Steel S 235

AR N A= I Y

Window 1.8 Stiffeners and Crossbars for Base plate with channel sections joint type

In the two lists, you can select the Cross-section of the reinforcing channel sections. You can use the (2]
button to define a different cross-section. To subsequently modify the section, click .

The Material of the cross-sections can be selected in a library by using the [23] buttons.

The Length and Gap between crossbars text boxes specify the geometric parameters.

I www.dlubal.com
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=
Mo. Modes No. Ratio
1 36,40
2 37
In_put Data

i--General Data

- Modes and Members
- Loads

L Geometry

Steel - Pinned i

This chapter describes the windows that are especially relevant for the RF-/JOINTS Steel - Pinned
module for designing shear connections of | and H beams. The general input parameters are
described in Chapter 2 @.

The functionality of this add-on module is presented in a Dlubal webinar:
https://www.dlubal.com/en-US/support-and-learning/learning/videos/000744 @

The input windows of the add-on module are accessible once you select the material Steel and the joint
group Pinned Joints.

Material

(@) Steel
O Timber

Joint Group

Finned Joints ~

B =] &=

fe
5,0
5

RF-/JOINTS Steel - Pinned add-on module

The input always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

If the Geometry entry is missing in the navigator, check whether the boundary conditions of the joint
are correct in Window 1.2 Nodes and Members. For example, it may be necessary to deactivate
connected members for the design (see Figure 4.6 @).

| 3a |
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421  General Data

1.1 General Data

Material According to Standard / National Annex
(®) Steel BN 1993-18 ZiEBs:2008-11 ~
O Timber =] a
Joint Group Additional Settings P'
Pitned Jaints ~ Joint is loaded by axial force in beam m
i Perform ductiity check 7—
Category of connection; h
Joint Category Bolted - category A z
Beam to Column ~
L
Joint Type ] :
Web deat connection ~ m lE

Design of pinned joints
according to EN 1993-1-8

L

[ 8 Window 1.1 General Data

Joint Category

Beam to Column ~ Joint Category

Beam to Column Beam to Colurmn e
.ll :EI
G iy Joint category

Beam to Beam

The joint categories Beam to Column and Beam to Beam are available for RF-/JOINTS Steel - Pinned.
You can select the category by using the drop-down list or clicking the buttons with the connection
icons.

Joint Type

Joint Type

Web deat connection ~

Image 4.4 S Y1
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Web deat connection v The following joint types are available:

Web deat connection
Fin plate connection

Short end plate connection
End plate connection with deat

Web cleat connection - angle sections arranged on both sides of the beam

Fin plate connection - splice welded to column, arranged on one side

Short end plate connection - bolted connection via welded end plate

End plate connection with cleat for fixation (for Beam to Column category)

LR AL ]

Joint types

o e .
Additional Settings
Additional Settings

Jnint is loaded by axial force in beam

Perform ductility check

Bolted - category A

Additional Settings section

With the Joint is loaded by axial force in beam check box, you can control additional designs for
tension and compression loads in the joint. This setting is activated by default.

Pinned connections are somewhat special with regard to the ductility check: Several connections of this
joint group would have to be classified as Zone 2 (semi-rigid) when classified according to their
rotational stiffness as per [1] @. Thus, they would have a certain moment resistance and would have to
be taken into account as springs in the structural system. In actuality, however, a hinge-like situation
occurs in the ultimate limit state because parts of the joint deform plastically. According to [6] @, a
stiffness classification can therefore be dispensed with if the following criteria are met:

= Sufficient rotation capacity: Ensuring geometric boundary conditions in order not to impede rotations.

= Sufficient ductility: Ensuring that the joint can deform plastically and that brittle components such as
screws or welds do not fail beforehand.

36 | www.dlubal.com



n Steel - Pinned

RF-/JOINTS - Manual

Rolled
e
Oojloc| o
L= e

Parametric - Thin-Walled

CT | T

Valid cross-sections

4.2

O
T

The two criteria are not included in [1] @ and are therefore not normative. It is therefore possible to
deactivate the ductility check. However, the rotation capacity is always checked.

You can find more information on ductility checks in the following technical article:

https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001128 @

The Category of connection is preset according to the standard [1] @. It cannot be changed.

Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected structural
components. A section without I- or H-shaped cross section is marked as an Invalid cross-section.

If other members such as transverse beams or diagonals connect to the node, the redundant members
can be set Inactive, as shown in the following image.

1.2 Modes and Members
Definition Type

(®) Import from structural model

Web clest connection P

() Set manually
Joint on
Nodes No.
340 &
Parameters
Mode | Member Construction Material Cross-Section
Na No. Status Description Description
36 31 | Column Steel 5235 IPE 300 | Euronorm 19-57
32 | Column Steel 5235 IPE 300 | Euronorm 1557
66 | Beam Steel 5235 IPE 360 | Euronorm 15-57
I 12 Steel 5 235 QRO 80«4 | EN 10210-2:
40 39 Steel 5235 IPE 300 | Euronorm 19-57
40 Steel 5235 IPE 300 | Euronorm 19-57
] Steel 5235 IPE 360 | Euronorm 19-57

o [X] =] [==] [=*] [#]

Window 1.2 Nodes and Members: Setting post Inactive

Angle

[l

0.00

0.00

Wrong type of member

Mote

8 @& @ [/

Since the joint does not transfer any moments, there must be a moment hinge for the beam in RFEM or

RSTAB.

The column members can also be rotated by 90°.

If all members except the connecting beam are set Inactive, a connection is made to a so-called

"anchor plate". This allows for connections to invalid column cross-sections (concrete columns), for

example.

The modeling of an anchor plate is described in the following article:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001034 @

www.dlubal.com
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4.3

4.4

Mot applied
Upper flange

Lower flange
Both flanges equally
Both flanges unequally

Cross-section of cleats | |L 120x80x10 ...

Longer leg on beam ~

Longer leg on beam

Longer leg on column

Loads

Entering loads and internal forces is described in Chapter 2.3 @.

Geometry

In Window 1.4 Geometry, you can define the geometric parameters of the shear connection. Default

values are already preset.

1.4 Geometry

Parameters

& Amangement ~ -
Connected on flange/web Calumn flange 2
Column end adjustment continuous calumn
Gap between beam and column q 20.0 | mm

Notching of beam Mot applied

= Connecting component
Cross-section of cleats L 120x80« 10{EN 10
Material Steel 5 235 -
Angle leg orientation Longer leg on beam < =
Layout on beam web Both sides AY
Wertical position Centered on beam \\
Distance from upper beam face Poon 67.5 | mm p.

= Dimensions of connecting angles ,L
Cleat length ha 2250 | mm A
Leg width on beam boi beam 120.0 | mm
Leg width on column bod, ool 80.0 | mm
Leg thickness t 10.0 | mm

= Bolts on beam
Shear plane passes through the thread ;
Horizontally symmetrical placement I
Wertically symmetrical placement I
Bot: diameter [
Bolt strength grade 48 I
Bokt hole diameter do 13.0 | mm I
Horizontal bolt rows nr 4 I
Vertical bolt rows Nc 1 I
Vertical edge distance on angle leg el 24 0 | mm I
Vertical bolt spacing on angle leg pi 59.0 | mm I
Vertical edge distance on angle leg e 24 0 | mm I
Horizontal edge distance on angle leg | ez 60.0 | mm I
Harizontal bolt spacing on angle leg pz 00 mm I
Horizontal edge distance on angle leg | &'z 40.0 | mm I

[ Bolts on column I
Shear plane passes through the thread
Horizortally symmetrical placement L 12005 1D|}E 10056-1:1995
Vertically symmetrical placement Steel S 285 | I !
Bolt diameter Mi2 ~ | HlEIE N E o Qx

Window 1.4 Geometry

Arrangement

This section manages general information about the connection. For inclined connections, the column
end can be adjusted. Furthermore, it is possible to adjust the Gap between beam and column and to
arrange the Notching.

Notching of beam

The position of the beam notching can be selected in the list. The other geometry specifications (length,
height, radius) can then be defined in detail.

Connecting component

The parameters of the connecting component depend on the selected joint type.

The preset web cleat connection can be changed using the cross-section library: When you click the
Cross-section of cleats text box, the [ button appears (see figure on the left). It provides access to the
cross-section library of RFEM/RSTAB where you can select a different cleat section (see Figure 4.8 @).

The Angle leg orientation can be adjusted using the corresponding list. Only a layout of the web
angles on both sides is possible.
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The Vertical position describes how the angle is positioned on the beam. You can select the position

Centered on beam web

T using the list, which also allows for manual input.

On lowest position
Manual mode Rolled Cross-Sections - Angles .

Cross-Section Type To Select To Select L 100x75x8 | British Steel
I [ Table Manufacturer/Stand... " | | Cross-Section 2
LL 5 AISC 14 L 40x25%4
0 @) 0 ‘ Lw = AI5C 14 L 60x30x5
LL - L 60x30x6
1T 2w . Lw - L 65%50%5
LL Arbed L 65x50x6
Lw Arbed L 65x50x8
LL I EN 10056-1:1938 L 754506 E
Lw I EN 10056-1:1998 L 75x50x8 -
2| [Lis 99 DIN 1022:1963 L BOX60X6
o LL S5 British Steel L B0M60%T
LU B L BOXE0x8
REEEreiEEuelgas: LL - GOST 8509-93 L 100%65x7
Al L = GOST 8510-85 L 100x65%8
LL == GOST 8509-72 L 100x65x10
Manufacturer/Standard: =
Lw = GOST 8510-72
Al hd RIS == ONORM M 3246 L 10057510
Cross-section shape: Lw == ONCRM M 3247 L 100x75x12 N
LL 515 BSEN 10056-2: 199 L 125%7548
Al IR PRTY) Tata Steel - Advanc L 125%75x10
Cross-section note: L UKa (L) @W Tata Steel - Advanc L 125x75x12
al LL ArcelorMittal L 150%75x10 gl
Lw ArcelorMittal L 150%75x12 (i}
LL £ 150 R 657/1 1968 L 150x75x15
LL I3 150 R 657/1 1968 L 150%90x10
Lw {7 IS0 R 657/1 1968 L 150x90x12
[ indude invalid... = |Lw £ 150 R 657/1 1968 L 150x90x15
[ Favorites group: LL @*I CAN/CSA-516-01 L 200x100x10
S— T} 1#1 canfcsA-515-01 L 200%100x12
Bl = LK mm GOST 19771-93.Ta ¥ | 200 100w 15 he L 100x75x8 | British Steel
D @] |52 B & Cancel

[ Selecting cleat section in library

Dimensions

For each joint type, you can define the specific geometry parameters (height, width, thickness) of the
angles, splices, end plates, and cleats.

= Di ions of fin plate N
Plate height hgl 225.0 [mm A
Plate width bpl 125.0 | mm A
Plate thickness tpl 15.0 [mm E

= Bolts on beam
Shear plane passes through the thread ¥ A
Harizontally ical placement ¥ !
Vertically ical placement ¥ A
Bolt diameter M16 4
Bolt strength grade 48 A
Bolt hole diameter do 18.0 | mm 4
Horizontal bolt rows nr 4= |
Vertical bok rows N 1 A
Vertical bokt to edge distance el 32.0 | mm !
Vertical bolt spacing P1 53.7 | mm !
Vertical bolt to edge distance e 32.0 | mm A
Harizantal bolt to edge distance B 625 | mm ﬁ'
Horizontal bolt spacing Pz 0.0 mm tp=15mm :
Horizontal bolt to edge distance g2 42.5 | mm Sleel S 235

E Welds N
Weld thickness [aw | 6.0 mm SRR =
Weld length 1w | 225.0[mm

[0 Defining dimensions of fin plate, bolt and weld parameters

Bolts on beam/column

The bolt parameters (diameter, strength grade, number of horizontal and vertical bolt rows, edge
N distances, etc.) can be defined in the corresponding text boxes or using the lists.

Mg For a simplified input, you can also specify symmetry conditions.
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Welds

For the joint types Fin plate connection, Short end plate connection, and End plate connection with
cleat, you can specify the weld thicknesses and lengths.

The end plate required for the static equilibrium in the case of a cleat connection must be welded to the
web and fo the flange of the beam.

Joint category Beam to Beam

For the Beam to Beam joint category, you can define the geometry parameters in the same way.

1.4 Geornetry
Parameters
[ Side of the Beam 1 ~

A
Member alignment {joint eccentricity) Upper face
Wertical eccentricity at member start Es -30.0 | mm
Vertical eccentricity at member end Ee -30.0 | mm
Gap between beams 2] 15.0 | mm

= Notching of beam Upper flange
Length on upper flange Inup 50.0 | mm fup > Omen @ i -D
Depth on upper flange dnup 40.0 [ mm b
Radius on upper flange r .0 | mm -t

- on upper flang n.up 10.0 e © ﬂ D
Cross-section of cleats L 120x80«10IEN 1
Material Steel S 235 dnjo
Angle leg orientation Longer leg on bea Injo
Stiffener on opposite side of support we
Layout on beam web Both sides
Wertical position On highest position
Distance from upper beam face P con 40.0 | mm

= Di jons of ing angles
Cleat length hal 205.0 | mm
Leg width on beam b cl beam 120.0 | mm
Leg width on column b elcol 80.0 | mm
Leg thickness t 10.0 | mm

[ Bolts on beam
Shear plane passes through the thread =
Regular bolt distribution =
Horizontally placement =
Bokt diameter M16
Bok strength grade 48
Bokt hole diameter do 18.0 [mm
Horizontal bolt rows nr 3
Vertical bolt rows ne 1
Vertical bolt to edge distance e1 35.0 | mm
Distance between bolts P11 67.5 | mm
Distance between bolts p1.2 67.5 | mm
Vertical bolt to edge distance e'1 35.0 | mm
Horizontal bolt to edge distance L 60.0 | mm |+

[y Window 1.4 Geometry for Beam to Beam joint category with web cleat connection

On our website, you can find a technical article in which various forms of pinned connections of
notched secondary beams with fin plates are discussed:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001532 @

| 0
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5 Steel -Rigid o

This chapter describes the windows that are especially relevant for the RF-/JOINTS Steel - Rigid
module for designing moment resisting joints of | and H beams. The general input parameters are
described in Chapter 2 @.

The input windows of the add-on module are accessible once you select the material Steel and the joint
group Rigid Joints.

Material

(@) Steel
O Timber

Joint Group

FRiigid Jaints w
- L X o
| o [0 [ 5| [T e
=

RF-/JOINTS Steel - Rigid add-on module

M. | NodesMo. | Ratio The input always refers to the design case selected in the upper part of the navigator. To change the
11557 design case, simply click the relevant entry in the list.
2 15

If the Geometry entry is missing in the navigator, check whether the boundary conditions of the joint
are correct in Window 1.2 Nodes and Members. For example, it may be necessary to deactivate

connected members for the design (see Figure 5.6 @).
Input Data

- General Data
-Nodes and Members
i~ Loads

5---Geomeh’y
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5.1

Beam to Colurmn ~

Beam to Column

Beam to Beam

General Data

1.1 General Data

Material

(®) Steel
() Timber

Joint Group

Rigid Jaints ~

o=

Joint Category

Eieam to Column ~
Joint Type
Rigid end plate connection ~
= 7
ko

Window 1.1 General Data

Joint Category

Joint Category

Beam to Colurmn

Joint Category

According to Standard / National Annex

. CIRCERS
==

Additional Settings
Force distribution in joint:

Elastic ~

Bolted - category E

[]Use material of main beam for other joint components

Comment

RF-JOINTS Steel

Rigid

Design of rigid or semi-rigid
joints according to
EN 1993-1-8

—_—

The joint categories Beam to Column and Beam to Beam are available for RF-/JOINTS Steel - Rigid.
You can select the category by using the drop-down list or clicking the buttons with the connection

icons.
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Joint Type

Joint Type

Rigid end plate connection w

I

Joint type

Rigid end plate connection The following joint types are available:
Rigid end plate connection

Rigid splice plate connection

IFNr

Ii End plate connection - bolted beam-to-column connection via welded end plate

End plate joint - bolted beam joint via welded end plates

Splice plate - bolted beam joint via splice plates

Joint types

Additional Settings

Additional Settings
Force distribution in joint:

Elastic -

Bolted - category D

|:| Use material of main beam for other joint components.

Additional Settings section

You can use the list for the Force distribution in joint to control whether an elastic or plastic distribution
of the bolt forces should be assumed in the joint. The default setting is Elastic.

The Use material of main beam for other joint components check box allows you to use a material
globally for all components. Excepted from this are screws, for which the strength grade must always
be specified. If the check box is cleared (default setting), you can define the materials for each
component separately in Window 1.2 Nodes and Members.
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5.2

Rolled
L T || L
O O 0
T ||=|[»w]| 2
Parametric - Thin-Walled
T
I 1= N g
E [T (T T

Valid cross-sections

Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected structural

components. A section without I- or H-shaped cross-section is marked as an Invalid cross-section.

If other members such as transverse beams or diagonals connect to the node, the redundant members
can be set Inactive, as shown in the following image.

1.2 Nodes and Members

Defintion Type ﬁ
(®) Impart from structural mode!
3
() Set manually
=
Joint on n.ze
Nodes No.
1357 | it
7
Rigid end plate connel QS
Parameters
Mode | Member Construction Material Cross-Section Cross-Section Length Angle
Ne. No. Status Description Description Far End [m] I1 Priority MNote
1 1 Calumn Steel 5 235 HEB 220
2 Beam Steel 5 235 HEB 220 HEB 220 1.00 0.00 1
7 Undefined Steel 5 235 IPE 180 Wrong type of member
B ¢ Steel S 235 2LC L 6x60x6-10/10 | E Wrong type of member
3 3 Steel 5235 HEB 220
16 Steel 5235 HEB 220 HEB 220 1.00 0.00 1
5 4 Steel 5235 HEB 220
5 Steel 5235 HEB 220 HEE 220 1.00 0.00 1
7 6 Calumn Steel 5235 HEB 220
17 | Beam Steel 5235 HEB 220 HEB 220 1.00 0.00 1
G|[X][=][][s* ®

Window 1.2 Nodes and Members: setting platform beam and bracing member Inactive

In contrast to the Pinned Joints joint group, it is not possible to rotate the column member by 90° for
Rigid Joints. The beams or columns connected in a node must always be connected in their main

plane. For a bolted beam-to-column joint, for example, this means that a beam perpendicular to the
web must be connected to the column flange.

5.3

Although the joint transfers bending moments in the plane, it is generally not a problem if the beam has
a moment hinge in RFEM/RSTAB on the node to be designed.

If all members except the connecting beam are set Inactive for the Rigid end plate connection joint
type, a connection is made to a so-called "anchor plate". This allows for connections to invalid column
cross-sections (concrete columns), for example. In this case, all design components that refer to the
"inactive part" of the connection are not taken into account (the anchorage in concrete, for example).

The modeling of an anchor plate is described in the following article:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001034 @

Loads

Entering loads and internal forces is described in Chapter 2.3 @.
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54 Geometry

In Window 1.4 Geometry, you can define the geometric parameters of the moment-resisting joint.
Default values are already preset.

1.4 Geomnetry
Parameters
B Side of the Beam 1 o Aty -l

=
Upper flange arangement Mo amangement
Lower flange amangement Mo amangement Aww &
Bind values of eccentricity together ] —h\ @ @ -1
Vertical eccentricity at member start | = 0.0 | mm [ a
ertical eccentricity at memberend | ee 0.0 | mm n @ @ 3 =
Direction of projection on column fac Upper face of beam L X =

= End Plate
Material Baustahl S 235 @@ i
Position of end plate weld On flange face )
Plate height hgt 220.0 | mm
Plate width bl 220.0 | mm .l
Plate thickness bl 20.0 mm
Length of plate overhang dt -16.0 mm

= Bolts
Regular bolt distribution
Shear plane passes through the thre [m}
Bokt diameter Mi6
Bok strength grade 109
Horizontal bolt rows nr 2
Vertical bolt rows ng 2
Bolt hole diameter do 12.0] mm
Wertical bolt to edge distance e1 50.0 | mm
Distance between bolts p1 120.0 | mm
Wertical bolt to edge distance &'l 50.0 | mm
Horizontal bolt to edge distance ez 0.0 | mm
Horizontal bokt spacing p'2 100.0 | mm
Horizontal bolt to edge distance e'z 0.0 | mm

EWelds
Upper flange weld dimension awiu 50 mm
Lower flange weld dimension awil 50 mm
Web weld dimension Aww 5.0 mm

Use web rib stiffener Mot applied

= ing plates on column side
Use backing plates | | [m] ‘

e Y EIE EEEEEE S [

m Window 1.4 Geometry for bolted beam-to-column joint

Arrangement

[ No amangement ] This section manages general information about the connection. For example, you can define buckling
No arangement

stiffeners or tapers on the top and bottom side of the beam at the column joint.

In the case of a splice plate connection, you can define the distance (gap) between the beams as well
as the vertical position of the web joint in this section.

End Plate

This section is available if the joint configuration has an end plate:

= Rigid end plate connection for beam to column
= Rigid end plate connection for beam to beam

Here you can define the basic properties of the end plate: Plate height, width, and thickness.
Furthermore, you have to specify if the end plate is "retracted" at the top or if there is a plate overhang.

’ If the existing joint configuration (also) provides a "retracted" end plate at the bottom of the beam, this
¢ has to be controlled by the plate height.

If the Use material of main beam for other joint components option is deactivated in Window 1.1
General Data, you can also define the material of the end plate in this section.
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M12
M14
M16
M18
M20
M22
M24
M7
M30
M36

Mot applied
Web rib on beam side

Web rib on column side
Web rib on both sides

Bolts

This section is also only available for bolted end plate connections. Here you have to enter all the
important data concerning the bolt layout. The interactive graphic supports most of the input data, so
that changes in the geometry can be immediately understood. In this section, you can also define the
bolt strength grade.

Two or four-row joint configurations are possible.

£l Bolts
Regular bolt distribution O
Shear plane passes through the thre [H] B
Bolt diameter M16
Bolt strength grade 10.9 A
Horizontal bolt rows nr 2
Vertical bolt rows Ne 2
Bolt hole diameter do 18.0 | mm A gu.
Vertical bolt to edge distance el 45.0 | mm z'l
Distance between bolts p1 105.0 | mm
Vertical bolt to edge distance e 70.0 | mm s
Harizontal bolt to edge distance Exl 60.0 =} mm
Horizontal bott spacing p'2 100.0 | mm
Horizontal bolt to edge distance €2 60.0 | mm
E Welds i
Upper flange weld dimension awiu 50| mm
Lower flange weld dimension awf. 5.0 | mm
Web weld dimension awa 5.0 | mm
Use web rib stiffener Mot applied ]

[y Parameters for bolts and bolt layout

Welds

This section is only relevant for end plate connections as well. You can define the fillet weld thicknesses
separately for the connection of the upper and lower flange to the end plate as well as for the
connection of the beam web to the end plate.

Fillet welds are always assumed; you cannot enter butt welds.

Use web rib stiffener

This section is only available for rigid beam-to-column joints. In it, you can specify whether there are
additional horizontal web ribs and where they are arranged. The Use web rib stiffener list allows you
to arrange one or more web ribs on the beam, in the column, or in both structural components.

In the other rows, you can define the geometric parameters that affect the dimensions and position of
the stiffeners. Furthermore, you have to specify the fillet weld thickness for the connection of the
stiffeners.

Bl Use web rib stiffener Web rib on beam side
Material Steel 5 235
Vertical position of stiffener p 105.0 | mm
Number of stiffeners nst 1
Stiffener pitch pst 140.0 | mm
Stifener length Ist 140.0 == mm
Stiffener width bst 100.0 | mm
Stiffener thickness b=t 10.0 | mm
Stiffener chamfer dimension Cst 50.0 | mm
Stiffener weld dimension on flange | aw,st, ¢ 3.0 mm
Stiffener weld dimension on web | aw.st. w 3.0 mm

= ing plates on celumn side
Use backing plates
Material Steel 5235
Beains with bolt now number 1
Ends with bolt row number 2
Length of backing plates lbp 280.0 | mm
Width of backing plates b 55.0 | mm
Thickness of backing plates tbp 10.0 | mm W

[ 52y Parameters for web rib and backing plates
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Backing plates on column side

For bolted, rigid beam-to-column joints, you can specify whether you want to reinforce the column
flange by backing plates in this section. Backing plates are described in detail in [1] @ Section
6.2.4.3.

After selecting the Use backing plates option, you can define the parameters that affect the backing
plates at the column flange in the rows below (see Figure 5.9 @ ).

y Backing plates are inserted loosely. It is not possible to weld these plates firmly into the column
¢ cross-section.

Column part

The Column part section is only relevant for bolted, rigid beam-to-column joints and is therefore only
available for this joint configuration.

In this section, you can enter all the information that is important for the design of the column

Cover slate siffencr components. This includes the formation of the upper part of the column, the arrangement of stiffeners
in the plane of the upper and lower flange of the connected beam, as well as the option to reinforce

the column web with a web stiffener for shear loading (plate reinforcement or diagonal stiffening of the

column web).

Full height stiffener
Partial height stiffener

1.4 Geometry
Parameters
[ Side of the Beam 1
End Plate 1t
Bolts
Welds =
Use web rib stiffener \ Not applied | bst it Bww
ing plates on column side r—1 . f_
Oassi i
[ Column part ‘:z ﬂ
Column end adjustment Perpendicular
Extension length le,ext 0.0 | mm ' ﬂA
[E Column upper stiffener Cover plate stiffener
Material Steel 5235
Siffener length [ 190.0 [ mm Nt
Stiffener width bst 220.0 | mm
Stiffener thickness b=t 10.0 | mm v
Stifener weld dimension on flange | awst, £ 5.0 [ mm
Stiffener weld dimension on web awst, w 3.0 | mm
E Column lower stiffener Full height stiffener
Material Steel 5235
Stiffener length Ist 188.0 [mm
Stiffener width bst 100.0 | mm
Stiffener thickness b=t 8.0|mm
Chamfer on stiffener length 0,1 15.0 | mm
Chamfer on stifener width cQ,2 15.0 | mm
Stiffener weld dimension on flange | aw.st, £ 40| mm
Stiffener weld dimension on web Aw.st, w 3.0 mm
[ Column web stiffener Supplementary plate ¥
Both sides
Wertical position of stifener =] -50.0 | mm
Material Steel 5235
Stiffener length Ist 180.0 | mm
Stiffener width bst 150.0 | mm
Stiffener thickness b=t 8.0 mm
Web stiffener weld dimension Aw.st 5.0 mm

[ Ly Window 1.4 Geometry with specifications for Column part
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Splice plates on flanges

The Splice plates on flanges section is only available for the Rigid splice plate connection joint type. In
this section, you can enter all geometry specifications for the external and internal splice plates.

1.4 Geometry
:ﬂi"’_ﬁ = toiti Ipit,i
Gap between beams [1] 50 mm l — 1l —,
Web splice vertical postion p 50.0 | mm g+r@ ® ® @® :: ® ® 6 ©| jg'
Equal splice plates on top and bottom flange - =z
Matenal of splice plates Steel 5 235 o1 4 {f 4
(3 Splice plates on flanges "
Top flange extemal plate length Iplte 0 =4 mm & ‘E’ ® @ ee px ® e e e | [
Top flange extemal plate width Wplte 150.0 | mm
Top flange extemal plate thickness tplte 20| mm IP'-l-e
Top flange intemal plate length lplt.i 440.0 | mm I |
Top flange intemal plate width Wpl.ti 0.0 | mm ::
Top flange intemal plate thickness bpiti 8.0 mm @eee : : @eeewe o
[ Splice plates on web =T =
Web plate length e 300.0[mm ‘" S
Web plate wich Wl 200.0 | mm .® ®@ @@.® @ @ @
Web plate thickness tptw 7.0 | mm
(= Bolts on flanges M
Shear plane passes through the thread
Bolt strength grade 46
Bolt diameter M20
Horizontal bolt rows nr 3
Vertical bolt rows ne 2
Bolt hole diameter do 13.0 | mm
Wertical bolt to edge distance el 45.0 | mm
Distance between bolts p1 65.0 | mm
Vertical bolt to edge distance e 425 | mm
Horizontal bolt to edge distance ez 30.0 | mm
Distance between bolts pz 90.0 | mm
Horizontal bolt to edge distance ez 30.0 | mm
[ Bolts on web
Shear plane passes through the thread
Bolt strength grade 46
Bolt diameter M20
Horizontal bolt rows nr 2 - - —
Vertical bolt rows ne 2 - == =T
Bolt hole diameter do 22,0 | mm N
Horizontal bolt to edge distance e1 400 | mm | w ﬁ ﬂ n m H E @ %

[ B Window 1.4 Geometry for rigid splice plate connection

Currently, only splice plate connections that have external and internal splice plates on the flanges are
supported. Configurations that only have external splice plates are not possible.

Splice plates on web

This section is only available for the Rigid splice plate connection joint type as well. This is where you
define the geometric specifications for the web splices.

Bolts on flanges

This section manages the specifications concerning the bolt layout of a rigid splice plate connection.
Furthermore, you can specify the bolt strength grade and bolt diameters.

Currently, only connections with a uniform bolt diameter and with one bolt row per flange side are
supported. It is therefore not possible to enter four-row configurations.

Bolts on web

In this section, you can specify the bolt parameters to be applied to the web for a rigid splice plate
connection: Bolt layout, bolt diameter, and bolt strength grade.

www.dlubal.com



RF-/JOINTS - Manual

=
Mo. Modes No. Ratio

1 55
2 12
3 1

Input Data

- General Data

- Modes and Members

- Loads

- Geometry 1

- Geometry 2

- Diagonal 1,1 connection
- Diagonal 1,2 connection
- Diagonal 1,3 connection
- Diagonal 2,1 connection
- Diagonal 2,2 connection
- Diagonal 2,3 connection

Steel - Tower r

This chapter describes the windows that are especially relevant for the RF-/JOINTS Steel - Tower
module. The general input parameters are described in Chapter 2 .

You can access the input windows of the add-on module once you select the material Steel and the
joint group Tower.

Material

(®) Steel

) Timber

Joint Group

Tower v
@ |- | G e m

RF-JOINTS Steel - Tower add-on module

The input always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

If the entries Geometry 1, Diagonal 1,1 connection, efc. are missing in the navigator, go to Window
1.2 Nodes and Members and check if the boundary conditions of the node are correct. For example,
it might be necessary to adjust the construction status of the connected members (see Figure 6.9 @).

The input windows of the RFJOINTS Steel - Tower module are divided into two parts: You can find the
input parameters of the tower component on the left; they are illustrated by graphics on the right (see
Figure 6.10 @). The upper graphic shows a system sketch of the current parameter, the lower graphic
shows a 3D visualization of the node.

& [&] &R E(E (6 o]

3D visualization of node

The buttons below the 3D graphic are described in Table 3.1 3.
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6.1

| Towers - 3D joint W |
Towers - 2D joint

Towers - 30 joint

Towers - Splices

General Data

1.1 General Data
Material

®) Steel

Timber

Joint Group

Tawer v

R = =/ D

Joint Category

Tawer Structure Joints v
Joint Type
Towers - 3D joint w

p

4
A

1. Alignment 2. Alignment

According to Standard / National Annex
BEN 19931-8:2005 BRI CEN

Additienal Settings
Joint calculstion hypothesis:

Simplified ( § 3.10.3)

Category of connection:

Bolted - category A v

Class of friction surface:

Class & (0,5)

Comment

=

w

=

RF-JOINTS Steel

Tower

Design of angle joints
according to EN 1993-1-8
for tower structures

—_—

Window 1.1 General Data

Joint Category

Joint Category

Tower Structure Joints

ale

Joint category

Only the Tower Structure Joints category is available for RFJOINTS Steel - Tower.

Joint Type

Joint Type

Towers - 3D joint

d K

Joint type

The following joint types are available:

\,\‘/
/"\
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~

Uniplanar joint with diagonals on one column leg

X

Spatial joint with diagonals on both column legs

Splice plate connection

Tower - joint types

1. Alignment / 2. Alignment

1. Alignment

T K

2. Alignment

KT T K KT

1. and 2. alignment

In this section, you can define the basic geometric shape of the joint for planes 1 and, if necessary, 2
(for 3D connections).

The shape of the letters indicates the number of members on the connection node and their function:

Maijor chord, minor chord, one strut

Maijor chord, minor chord, two struts

Maijor chord, minor chord, three struts

Alignment

K alignment
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Bolted - category A w

Bolted - category A
Bolted - category B
Bolted - category C

|cass B (0,4) vl
Class A (0,5)
Class B (0,4)
Class C (0,3)
Class D (0,2)

Additional Settings

Additional Settings

Simplified ( § 3.10.3)

Category of connection:

Bolted - category B w

Class of friction surface:

Class B (0,4) w

Additional Settings section

The program uses the simplified Joint calculation hypothesis according to [1] @ Section 3.10.3 that is
applicable for single-leg bolted connections of angles subjected to tensile stress (see [1] @ Section 2.7

(2)).

You can select the Category of connection according to [1] @ Section 3.4 using the drop-down list.
The categories A to C are available for bolt connections with shear stress.

= Category A: Shear/hole bearing connections
= Category B: Slip-resistant connections in the serviceability limit state
= Category C: Slip-resistant connections in the ultimate limit state

For high-strength prestressed bolt connections (Category B or C), you can select the Class of friction
surface from the corresponding list. The classes with the corresponding friction coefficients p are
regulated in [1]® Table 3.7.
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62 Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected structural
components. If there is an Invalid cross-section, you should adjust the cross-section series to match the
joint type and alignment set in Window 1.1.

1.2 Nodes and Members

Definition Type ﬁ
(®) Import from structural model a‘
= X
() Set manually
=
Joint on n.ze
Nodes Mo,
5 T s
-
% ’/1
i &
Parameters
Mode | Member Construction Cross-Section Material Angle
Ne. No. Status Description Description 1 Priority Comment
55 51 Minor Chord L 1515 Steel 5 235 180.00
52 Msajor Chard L 1515 Steel 5 235
207 | St L 60x6 Steel 5 235 13520 23
209 | St L 80x8 Steel 5 235 4204 21
27| St L 60x6 Steel 5 235 13520 13
272 | St L 80x8 Steel 5 235 4204 11
318 | St L 80x8 Steel 5 235 9286 22
el = [ Stesl 5 235 5286 12
332 | Mgjor Chord L 606 Steel S5 235
Minor Chard
Strut
Inactive
o[> |[2=][p* ®

Adijusting the construction status of members

The Angle and Priority columns provide information about the connected members.

The angles are based on the geometric conditions of the RFEM/RSTAB model. If you select the Set
manually definition type in Window 1.2, you can enter user-defined angles of the connected members.

The priority of the struts controls the assignment for the input windows Diagonal 1,1 connection,

¢ Diagonal 1,2 connection, etc. The digit before the comma indicates struts of plane T ("1. Alignment")
or plane 2 ("2. Alignment" - only for 3D connections). The digit after the comma numbers the
members within the respective plane. The order is not relevant for the design.

Example: Priority 1,2 means "plane 1, strut 2". You can define the bolt parameters of this strut in the
Diagonal 1,2 connection window.

When you click on a row of the table, the selected member is highlighted in the graphic.

63 Loads

Entering loads and internal forces is described in Chapter 2.3 ®@.
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6.4

- chord exterior, looge leg on the top W

- chord exterior, loose leg at the bottom
- chaord interior, loose leg at the battom

C
&
B
C

top
- chaord interior, loose leg on the top

L

Geometry 1 / Geometry 2

The Geometry window manages the geometric boundary conditions of the members on the connection
node. There are two separate windows for both planes: The Geometry 1 window is responsible for
plane 1 ("1. Alignment"), the Geometry 2 window for plane 2 ("2. Alignment" - only for 3D
connections).

Geometry 1

Diagonals Orientation

Leq of chord [column] is towards the diagonal
Connection on sharter leg of chord [column)
Shorter leg is connected - diagonal 1

[ %horter leq is connected - diagonal 2

Shorter leg is connected - diagonal 3

Diagonal 1 orientation;

C - chard exterior, loose leg on the top v

Diagonal 2 orientation:

A, - chord exterior, looze leg at the bottom w

Diagonal 3 orientation;

Joint Geometry

Joint eccentricity Bin,1: [mm]
Input the offsets from the intersection of member axes

Diagonal 1 offset B1.1 [rm]

Diagonal 2 offset 221 [rm]

Diagonal 3 offset 211 l:| [rm]

BISIEEEEEERED

L [0y Geometry 1 window

Diagonals Orientation

The arrangement of diagonals on a node is preset during the data transfer from the RFEM/RSTAB
model (see Figure 6.9 @). The text boxes in this window section are locked.

If you define the geometry and internal forces manually, you can enter a user-defined arrangement
and orientation of diagonals (see figure above). The check boxes and list entries describe the
connected leg and its position.

Joint Geometry

The Joint eccentricity describes the eccentricity of the diagonals. It is related to the intersection of the
cross-section central axes. As shown in the system sketch, positive values move the joint in the direction
of the loose column leg, negative values in the direction of the angle corner.

In the fields below, the local offset of the diagonals in the longitudinal direction of the member is
updated automatically.

The graphic on the right provides a dynamic visualization of the geometric parameters.

| sa |
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6.5 Geometry Plates

If you select the Towers - Splices joint type in Window 1.1 General Data (see Figure 6.5 @), the
Geometry, Plates window appears.

Geometry, Plates

Joint Geometry

Joint gap q: [rmn] s

Anangement of additional plates: Extemnal plates onlp w

Dimensions of plates are calculated from the bolt spacing _
I aterial of plates: B Steel 5235 | i External plate

Insert pads to external plates

Insert pads to internal plates I:l
) Internal plate

External Plates - Plane 1 l/
Thickness tpe: [mm] T
Length lpe 2450 2 v | [mm]
wh e [ 10007+ lom)
Internal Plates - Plane 1
External Plates - Plane 2 o 0
e
Thickness tpe: ] 2% M6 (4.6) — s
T

Length Ipe 245.0 2 v | [mm] 2 M6 [4.6) — >

= e

s —
‘Wwidth pe 1000 5 » | [mm] 20 WME (4.6) —— o e
T
Internal Plates - Plane 2 2% M6 [1.6)— e
[ BH 2 [FRERD

Geometry, Plates window for Towers - Splices joint type

Joint Geometry
In this section, you can specify the splice plate connection's gap size between the cross-sections.

Concerning the arrangement of splices, you can select External plates and/or Internal plates. The
system sketch on the right illustrates the position of the plates.

External plates only

If you select the Dimensions of plates are calculated from the bolt spacing check box, the text boxes for
entering length and width of plates below the check box are locked.

The Material of plates can be selected from the list or in a library by using the [24] button.

If there are different cross-sections, it is possible to Insert pads for external or internal plates in order to
compensate for the differences in thickness.

External/Internal Plates - Plane 1 / Plane 2

In these text boxes, you can define the Thickness, Length, and Width of external or internal plates.
Planes 1 and 2 are related to the two legs of the angle.

\ If you select the Dimensions of plates are calculated from the bolt spacing check box in the section
¢ above, you can only enter the thicknesses.

During the calculation, the module also checks structural details. For example, if the splice dimensions
are too small for the bolts, a corresponding error message appears.
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6.6

Diagonal 1,1 connection / Diagonal 1,2
connection

In the Diagonal X,Y connection windows, you can define the parameters of the diagonals.

There is a separate window for each plane and member. The Diagonal 1,1 connection window, for
example, is responsible for plane 1 ("1. Alignment") and strut 1, and the Diagonal 1,2 connection
window for plane 1 and strut 2. The Diagonal 2,1 connection window manages the parameters for
strut 1 in plane 2.

Diagonal 1,1 connection

Bolts

Class: 46 ¥
Diameter: W12 w
Shear plane passes through the threaded portion of the bolt
[]Fit baks
Hole diameter do [mm]
Staggered bolt configuration

Number of rows nr: l:l [1
Number of bolts in a raw ni: [1
Number of bolts in outer row no l:l [
Distance B1h: [mm]
Distance B! [rrinn]
Distance B [mm]
Distance ez [mm]
Distance Pz l:l [rom]
Welds

[ EH

[ &H

[ &H

[ &H

/ 4
3 M3 g y
.
& I E(ED [«
Diagonal 1,1 connection window
Bolts

You can select the Class and Diameter of the bolts in the respective lists. Only bolts of the same type
are permitted for each connection.

You can use the text boxes to define the Hole diameter, Number of rows (currently only one row),
Number of bolts in a row, as well as the Distance from the edges and between the bolts. The system
sketch on the right illustrates the individual parameters.

Welds

This section is intended for the weld parameters of gusset plates. Since these joint types are not
implemented yet, the text boxes are locked.

| 56 |
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6.7

M42

Definition of Fasteners

If you have selected the Towers - Splices joint type in Window 1.1 General Data (see Figure 6.5 @),
you can define the bolt parameters in the Definition of Fasteners window.

Definition of Fasteners

Bolts
Class: a8
Diameter: M4 w
Shear plane passes through the threaded portion of the bolt o @
[]Fit baks a a
Hole diameter dp 18.005 ¥ [mm] - @
Dimensions in Plane 1 & &
& &
Muber of rows nei: 15 1 = =
& &
Murnber of bolts in a raw ng.g 251
Distance E11 3005 | [mm]
) A \
Distance pid [rmm]
Distance 23,1 30,05 || [ram]
Dimensions in Plane 2
Number of rows nr2 15 H -
Number of balts in a row nb,z 25 1 /
~ 7
Distance 212 30,005 || Iom]
] A T ma
Distance Pz [rm] / )
Distancs 822 3005 [mm] o /
2AMaEE
EE BEEE D ([«
Definition of Fasteners window
Bolts

You can select the Class and Diameter of the bolts in the respective lists. Only bolts of the same type
are permitted for the connection.

The check boxes allow you to specify the position of the Shear plane and the bolt type (black bolts or

Fit bolts). You can enter the Hole diameter separately.

Dimensions in Plane 1 / Plane 2

There is an individual section for each angle plane.

You can use the text boxes to define the Number of rows (currently only one row), the Number of bolts
in a row, as well as the respective Distance from the edges and between the bolts. The system sketch

on the right illustrates the individual parameters.
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7 Steel -DSTV o0

This chapter describes the windows that are especially relevant for the RF-/JOINTS Steel - DSTV
module. The general input parameters are described in Chapter 2 .

\ The functionality of this add-on module is presented in a Dlubal webinar:
¢ https://www.dlubal.com/en-US/support-and-learning/learning/videos/000792 @

The input windows of the add-on module are accessible once you select the material Steel and the joint
group Typified joints - DSTV.

Material

(@) Steel
O Timber

Joint Group
[ Typified joints - DS TV |

RF-/JOINTS Steel - DSTV add-on module

f
™

No.  NodesNo.  Ratio The input always refers to the design case selected in the upper part of the navigator. To change the
12 design case, simply click the relevant entry in the list.
2 35

If the Connection Types entry is missing in the navigator, check whether the boundary conditions for
entering the connection are correct in Window 1.2 Nodes and Members. For example, it may be
necessary to deactivate connected members for the design (see Figure 7.7 @ ).

Input Data
- General Data
- Modes and Members
- Loads
- Connection Types

| 58 | www.dlubal.com
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7.1

| Simple Joints

v|

Moment R esistant J oints

|IW - Simple joints with angle deats

IG - Simple joints with angle cleats and large gap

PQ - Simple purlin splices

General Data

1.1 General Data

Material

(®) Steel
() Timber

Joint Group
Typified joints - DSTY

R [ =

Joint Category

Moment Resistant Joints

Joint Type

IH/IM - End plate without column ~

According to Standard / National Annex

BEN 1993-18

Additienal Settings
Perform ductility check

Comment

B¥Dm: 2010-12

ey

|-

= (7]

JOINTS steel

DSTV

Typified connections
in steel building construction
according to

EN 1993-1-3 — DSTV guidelines

/IR
- —

Window 1.1 General Data

Joint Category

Joint Category

Simple Joints
(o | | |

Joint category

You must specify if the connection is a Simple Joint or @ Moment Resistant Joint. You can select the
category by using the drop-down list or clicking the buttons with the connection icons.

Joint Type

The available options depend on the joint category.
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Joint Type

|D—|;‘[I\"I - End plate without column w |

Im Ik

b

[/ Joint Type section for Moment Resistant Joints category

The Moment Resistant Joints category provides the following design variants:

End plate without column

Beam joint

Single-sided beam on column

Double-sided beam on column

Purlin joint

=
-
L3
-
=

(-4 Joint types for moment resistant joints

Joint Type

|IW - Simple joints with angle deats w |

w Joint Type section for Simple Joints category
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The Simple Joints category provides the following design variants:

=

End plate

Angle cleats

Angle cleats and large gap

Purlin splices

Joint types for simple joints

Additional Settings

Additional Settings
Perform ductility check

Additional Settings section

The Perform ductility check check box is available for simple joints. You can use it to check whether the
connection to the load-bearing components fulfills the ductility criterion according to the European
Recommendations for the Design of Simple Joints in Steel Structures [6] @ . This aims to prevent a
premature and brittle failure before complete formation of the hinge in the connection.

It is only checked whether the design criterion for the bolts to the plate of the load-bearing structural
¢ component is fulfilled. The remaining components of the joint — angles, bolts on the connected
structural component, and the connected component itself — are not checked, although they greatly
influence the ductility as welll
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72 Nodes and Members

The selection of nodes and members is described in Chapter 2.2 3.

In the Parameters section, you can check the boundary conditions of the connected structural
components. If there is an Invalid cross-section, you should adjust the cross-section series to match the
joint type set in Window 1.1.

If several members such as beams, purlins, and diagonals connect to the node, the redundant members

¢ must be set to be Inactive.
1.2 Modes and Members
Definition Type ﬁ:
(®) Import from structural model ﬂ
(0 Set manually g =
=
Joint on 53
Nodes No.
15 .8
9
Parameters
Mode | Member Construction Material Cross-Section
Mo. No. Status Description Description Note
15 13 |Beam Steel 5 235 IPE 360

14 | Beam Steel 5 235 IPE 360

99 |Undefined T | Steel 5 235 RD 24

102 |Beam Steel 5 235 RD 24

Supparting
Inactive

o|[X][=][=][s* @

Setting diagonal member Inactive

When the comment "Wrong geometry" is displayed, you have to check whether the joint geometry
meets the requirements of the typified connections.

73 Loads

Entering loads and internal forces is described in Chapter 2.3 @.
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74  Connection Types

In Window 1.4 Connection Types, you can define the specific input parameters of the connection
according to the DSTV (German Steel Construction Association) type catalog.

1.4 Connection Types
Bolts -
Mo. Used Type Size Class Ltilization
1 O IH1.1A3024 M24 109 1.05
2 O IH1.1A3027 M 27 109 0.82
3 O IH1.1A3030 M 30 109 067
M H21A3020 M20 108 091 s
5 O IH2.1A3024 M 24 109 069
[3 O IH2.1A3027 M 27 109 063
7 O IH2.1A3030 M 30 109 062
3 O IH3.1A30 20 M 20 109 154 v :E
€
Details =
Joint: [H 2.7 A 30 20 (10.9, 5735) ~ ¢
Cross-section HEA 300
Material 5235
Bolt size M 20
Bolt hole diameter 22.0 \mm
Bok strength grade 109
[ Plate
Thickness tp 30.0 | mm
Width bp 300.0 | mm
Height hp 330.0 mm
= Plate geometry
Top margin eq 75.0 | mm
Vertical spacing P11 180.0 | mm
Bottom margin E1n 75.0 | mm
Top overlap uq 20.0 | mm
Bottom overap Uin 20.0 | mm
Horizontal spacing W 50.0 | mm
Horizontal spacing p2 70.0 | mm
Harizontal margin E= 350 | mm
B Welds H24 43020 (HEA 3007
Weld on web [aw | 40 mm SxM20109
Weld on flange |af | 60| mm tp=30 mm
[ Resistance Material 5235
Design moment resistance Mj1 Rd 136.90  kNm 3
Moment resistance (negative moment) IM;sz I 13690}kNm w EI 53 ﬂ i3 t; = E @ @

[ --74 8y Window 1.4 Connection Types

The window is divided into two parts: On the left, the connection parameters are displayed; on the
right, they are illustrated by graphics. The upper graphic shows a system sketch of the current
parameter, the lower graphic shows a 3D visualization of the connection.

The buttons below the 3D graphic are described in Table 3.1 @.

In the upper left section, you can see the connection types that are possible according to the DSTV
guideline [3] @ [4] @ . Each Type is characterized by its label and the used Size and Class of Bolts.

The connection type can be specified by using the check mark in the Used column. The Details section
below shows the parameters of this connection. The 3D graphic displays the connection geometry
dynamically.

If you click the [Suggest the Best Type] button, RF-/JOINTS performs a quick design of the connection.
In the last column, the Utilization of each variant is displayed (see figure above). It makes it easier to
select the appropriate connection for the analysis.

Details

This section contains all the information about the selected joint, such as the cross-section and plate
geometry, bolts, welds, as well as resistances and stiffnesses.

There are additional modification options for some categories.
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Connection types |IH 3/IH 4

The extension of the end plate can be arranged at the top or bottom by using the Mirrored plate
option. This specification affects the results because the reverse moment may become governing.

1.4 Connection Types
Bolts ~
Na Used Type Size Class Ltilization
1 U IH1.1E3027 M 27 109
ﬁ Wi JIH3ITE3D16 M 16 [[E] &
3 O IH1.1E3020 M 20 105
4 O IH11E3024 M24 105 =
5 O IH1.1E3020 M 20 38
[ O IH11E3024 M24 38
7 O IH11E3027 M 27 38
3 O IH3.1E30 16 M 16 38 v E'
Details ';
EJoint: IH 3.1 E 30 16/(10.9, 5235)
Mirored plate
Cross-section IPE 300
Material 5235
Bokt size M 16
Bokt hole diameter 18.0 | mm
Bok strength grade 109
O Plate
Thickness tp 200 | mm
Width bp 150.0 | mm
Height hg 375.0 | mm
(3 Plate geometry
Top margin e1 250 | mm
Vertical spacing P11 70.0 | mm
Vertical spacing P12 220.0 | mm
Bottom margin Ein 60.0 | mm
Top overlap u1 55.0 [ mm ~I
Bottom overlap uin 20.0 | mm
Horizontal spacing w 20.0 | mm 1
SURTEI e 2 35.0| mm H31E3016 (FE300)
B Welds 6xM1610.3
Weld on web | aw | 40 \ mim tp=20 mm
Weld on flange |as | 7.0 mm Material 5235
Resistance
Stiffness El

(-4 2> IH 3 connection with Mirrored plate option

Connection types IS/IW

Pinned connections of the types IS (connections with end plate) and IW (connections with angles) can
; :
L||:||:|eange also be combined with the type IK (notches).
Lower flange
Both flanges equally Details
(] Notching of beam ~
Beam treatments Bath flanges equally_~
Type Mot applied
Length a Upper flange mm
Height e Lower flange mm
Fillet comer radius r mm
Net height of a notched beam ha 180.0 | mm
Shear force resistance Vj.Rd | 9141 |kN
Bl Joint: IW 16 12 (IPE 240, 5235); 1K 2 3.4
Cross-section IPE 240
Material 5235
Member alignment (oirt eccentric Ecc. from model
Bolt size M 16
Bolt hole diameter 18.0 | mm
Bolt strength grade 456
Number of bolts in horizantal row | n1 1
Number of bolts in vertical row 2 2
Required thickness of supporting | tu 30| mm
Angles
Cross-section L 308 W16 12 (PE 2400
Height hw 120.0 | mm GxMI1G4E
Horizontal spacing w 107.0 | mm 2y L 90x3
Vertical spacing P1 50.0 | mm Material 5235
Top margin e1 35.0 [ mm
Horizontal margin e21 500 | mm W

[0 IW connection with Beam freatments for notching (type IK)

In the other boxes you can define the geometry parameters of the notching: the Length, Height, and
Fillet corner radius.
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Details
[ Notching of beam
Beam treatments Both flanges equally
Type
Length a
Height e
Fillet comer radius r
Net height of a notched beam ha
Shear force resistance ViRd
Joint: IW 16 12 (IPE 240, 5235); IK2 3.4
Angles
Cross-section L 50x9

Selection of geometry parameters for notching

The resistance of the end plate or angle connection (IS/IW) and the resistance of the notching (IK) are
¢ analyzed for the design. The smaller of the two values is governing.
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Steel - Sikla

This chapter describes the windows that are especially relevant for the RF-/JOINTS Steel - Sikla
module. The general input parameters are described in Chapter 2 .

The module's joints are matched to the sections of the support system manufacturer Sikla @ . These
sections are available for selection in the cross-section library of RFEM or RSTAB among the rolled
square and rectangular hollow sections (see also Figure 8.9 @).

Mew Cross-Section

No. Color Cross-Section Description [mm]

- |:| @ | [TPF 100/150 | Ska

Cross-Section Properties  Rotation  Modify

Cross-Section Properties

Moments of inertia

Torsion Je 193.00 3 » | [cm?]

Bending by 559.42 7 ¢ [cm?]
s 280.34 1 ¢ [em¥]

Cross-sectional areas

Al & 1474 7 | [em?]

s ay; et
o et

Indination of principal axes

g

Overall dimensions (for non-uniform temperature loads)

Width b: 100.0 [5|+| [mm]
Depth h: 160.0 [51|+| [mm]

Comment

v|@

2| i

o) [& 8] [
E HES H?S R.B w?w W-il—I.D RIEI:

[ ]
[l 3

CIR

£T0

G| |

*

T

el
n
=]
=4
@
=]
w
=
o

160.0

Material

[mm]

(3] EIF]Z] X = |a

|. 1| 5355MC 1.0976 | EN 10149-2:2013-09

> |

LA =]l

Cancel

Sikla cross-section in RFEM/RSTAB

The input windows of the add-on module are accessible once you select the material Steel and the joint

group Typified joints - Sikla.

Material

(@) Steel
O Timber

Joint Group

Typified joints - Sikla w
B Jom| G| [ [T e

RF-/JOINTS Steel - Sikla add-on module

| es |
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No.  MNodesNo.  Ratio The input always refers to the design case selected in the upper part of the navigator. To change the
13 design case, simply click the relevant entry in the list.
2 2

%5 @ o5 If the Geometry entry is missing in the navigator, check whether the boundary conditions for entering

the connection are correct in Window 1.2 Nodes and Members. For example, it may be necessary to
deactivate connected members for the design (see Figure 7.7 @).

Input Data

8.1 General Data

1.1 General Data

Material According to Standard / National Annex
® Steel B GS: K14-6005-3
() Timber = =
Joint Group Additional Settings
Typified joints - Sikla ~ () gnore torsion

@A\Iuw further design if shear stress due

L) to torsion does not exceed limit:
i
THEMTLR S 0.05 = 1

Joint Category

RF-JOINTS Steel

End plate ~

- S
Joint Type !

WD ~ —_—

Design of SIKLA joints
according to GS K14-6005-3

Compent

Window 1.1 General Data

Joint Category

Joint Category

Bracket ~

Joint category

Bracket v You have to specify whether the joint is a Bracket or an End plate. Sikla refers to the latter as an "End
il Support". You can select the category by using the drop-down list or clicking the buttons with the

connection icons.
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[weD

STA

WD

Joint Type

The available options depend on the joint category.

Joint Type

-

[0 Joint Type section for Bracket category

The Bracket category provides the following design variants:

Cantilever bracket — type AK

Beam bracket — type TKO

- EE Y Joint types for brackets

Joint Type

ol

[0 Joint Type section for End plate category

The End plate category provides the following design variants:

o End support — type STA

End support — type WBD
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Corner bracket — type WD

Joint types for end plates

According to Standard

There are no setting options in this section. The connections are designed according to German Expert
Opinion (GS) with Test Report No. K14-6005-3.

Sikla's installation guidelines @ for connections contain information about the permissable load
capacity of typical Sikla structures for building equipment and industrial and plant construction. They
are available for download on the manufacturer's website.

Additional Settings

Additional Settings

Olgnnretnrsinn

@ Allow further design if shear stress due
to torsion does not exceed limit:

TtEMTLRd = 0.05 =+ [H

Additional Settings section

EN 1993 does not give any clear recommendations for scheduled torsion. The two check boxes allow
you to completely Ignore the torsional stresses or neglect them up to a user-defined limit. 5% is preset
as the maximum ratio of the existing torsional stress T g4 to the torsional shear resistance Ti 4. If the
value is exceeded during the design, a corresponding error message appears.
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8.2

Material
Description
5355MC 1.0576

Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected structural
components. If there is an Invalid cross-section, you should adjust the cross-section series to match the
joint type set in Window 1.1.

If several members such as brackets and lifting beams connect to the node, the redundant members
must be set to be Inactive.

1.2 Modes and Members

Definition Type

53
(®) Import from structural model
3]
() Set manually
=
Joint
int on v
Nodes No.
45 [ 131
Fal
aTa . [
Parameters
Mode | Member Construction Material Cross-Section
Mo. No. Status Description Description Mote
4 1 Supporting 5355MC 1.0576 TP F 100 | Skla
3 Beam 5355MC 1.0576 TP F 100 | Skla
4 Supporting 5355MC 1.0576 TP F 100 | Skla
5 3 Beam 5355MC 1.0976 TP F 100 Sikla
5 Supparting S5355MC 1.0976 TP F 100 | Sikla
[ S3EEMC 1.0976 TP F 1001 Skla
Beam
Supparting
Inactive
2Nk SIERIES @

Adijusting the Construction Status

The only possible material is S355MC 1.0976 according to EN 10149-2, since Sikla products are
exclusively manufactured in this steel grade. Therefore, the model should be created with the
appropriate material in RFEM or RSTAB. The analysis in the RF-/JOINTS Steel - Sikla module does not
allow for any variants.

The Sikla cross-sections can be selected in the section library among the rolled square and rectangular
hollow sections.

70 |
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8.3

Cross-Section Type

[D]fo

I||C||T| L
0|l

1 =2 0w =

Rolled Cross-Sections - Square and Rectangular Hollow Sections

Fitter

Manufacturer/Standard group:

All

Cross-section shape:
Al

Cross-section note:

All

Manufacturer/Standard:

<

<

To Select To Select
Table Manufacturer fStandard Cross-Section
TITPF 80 Sikla
T3 TPF 80/30 Sikla
T3 TP F 100/160 Sikla

TP F 100 | Sikla

1000

o
Material
D1 -5355MC 1.0975 | EN 10143-2:2013-08 ]
Oindude invalid. .. = IiE=ll1=]
] Favorites group:
|| [ T F 100 | skda
‘D ﬁ fbﬁ ﬁ ﬁ Cancel

Cross-section database for Sikla sections

When the comment "Wrong geometry" is displayed, you have to check whether the joint geometry
meets the requirements of Sikla systems.

Loads

Entering loads and internal forces is described in Chapter 2.3 @.
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84 Geometry

In Window 1.4 Geometry, you can define the input parameters of the connection according to the

Sikla catalog.
1.4 Geomnetry

Parameters

& Joint type WBD F 100- 'I
Cross-section TP F 100 | Sikla
Material 5355MC 1.0576

[ Resi:
Nomal force resistance Nrd 17.00 kN
Shear force resistance in y Vy,Rd 30.00 | kN
Shear force resistance in z Vz.Rrd 55.90 | kN
Moment resistance about y My, Ra 6.93 | kNm
Moment resistance about 2 Mz R4 6.93 | kNm

= Stifh
Normal spring (Trag) Cirag 19.20 | MN/m
Normal spring (Gebr) Cgetr 19.20 | MN/m
Nomal force (Gebr) N gebr 11.33 |kN
Bending spring abot y {Trag) Coty trag 0.13 | MNm/rad
Bending spring about y {Gebr) Chty,geb 0.13 | MNm/rad
Moment about y (Gebr) My getr 4.62 | kNm
Bending spring about z {Trag) Cuztrag 0.13 | MNm/rad
Bending spring about z {Gebr) Cz.gety 0.13 | MNm/rad
Moment about z (Gebr) Mz gebr 4.62 | kNm

WEBD F 100-T

HiENEESEEEEN )

Window 1.4 Geometry

The window is divided into two parts: On the left, the parameters of the connection are displayed; on
the right, they are illustrated by graphics. The upper graphic shows a system sketch of the current joint
type, the lower graphic shows a 3D visualization of the connection.

The buttons below the 3D graphic are described in Table 3.1 @.

The Joint type section shows the connection types that are possible according to Sikla's type catalog.
AKF 100.E Each connection is characterized by its type code.

For the selected joint type, the Resistance and Stiffness are specified according to the technical
approval.

8.5 Details

In the Details dialog box, you can specify additional settings for the design (see Figure 9.35 @ ). This

dialog box is available in every input window using the [Details] button.

The Details dialog box is described in Chapter 9.6 3.
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=
Mo. Modes No. Ratio

1 6063
2 58,59

Input Data
- General Data
- Modes and Members
- Loads
- Load Duration and Service Clas
i Geometry

Timber - Steel to Timber i

This chapter describes the windows that are especially relevant for the RF-/JOINTS Timber - Steel
to Timber module. The general input parameters are described in Chapter 2 @.

The functionality of this add-on module is presented in a Dlubal webinar:
https://www.dlubal.com/en-US/support-and-learning/learning/videos/000793 @

The input windows of the add-on module are accessible once you select the material Timber and the
joint group Steel to timber connection.

Material

() Steel
(® Timber

Joint Group

Steel to timber connection ~
o o r

RF-/JOINTS Timber - Steel to Timber add-on module

The input always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

If the entries Load Duration and Service Class and Geometry are missing in the navigator, go to
Window 1.2 Nodes and Members and check if the boundary conditions of the node are correct and if
load cases are available for the design. For example, it might be necessary to adjust the status of the
connected members (see Figure 9.16 @).
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9.1 General Data

1.1 General Data

Material According to Standard / National Annex
O Steel [BEn 199511~ |[EIcen ~|
(®) Timber
Joint Group Additienal Settings
Steel to timber connection v

[[] SFS intec dowel system WS-T

RF-JOINTS Timber

Steel plate material a

Bl Steel 3235 ~| o 0

Joint Category E
Damels - Dowel material: =
[ Stes! 5 235 ~| | ol

IIl I ] l |:| Check minimum spacing between dowels in 0
dowel group with bending moment b

—

Joint Type D Check fire resistance (simplified U
: . method ace. to 6.2.1in EN 1995-1-2) [«}]
Without continuous member ~ )

20

B

[]Check contact of members after deformation Desipilofanireet

connections with dowel
e fasteners and steel

Design of main member dowel group from mms according to

the sum of connected member internal EN 1995-1-1
forces

Cutting - Main Member Cutting - Connected Members.

2 4 - —

Window 1.1 General Data

Joint Category

Joint Category

[Dowels v
SR SINNN

Joint category

In the list of steeltotimber joint categories, you can select the following fasteners: Dowels, Bolts, Nails,
and Screws.

Joint Type

Joint Type

With continuous member ~

B

Joint type
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|\ll|"|ﬁ'1conﬁ'uot.|smerrber v|

Main member onl
With continuous member

Without continuous member

The following joint types are available:

Main member only

Fastening of a member to an existing structural
component (or any number of members) at any angle

With continuous
member

Connection of a maximum of six diagonals to a
continuous beam (Main member and Continuous
member)

Without continuous
member

)
=

Free definition of a node with up to eight connected
members

Table 9.1 Dowel joint types

Cutting - Main Member

Cutting - Main Member

4L L\ &
Cutting - Main Member

The secondary member can be connected symmetrically or asymmetrically to the main member.

Main member cut by secondary member

\Zl Symmetrical connection at an angle of 45°

1

- Main member cut perpendicularly to member axis

1[-:]L 271 Connection options for main member

[/ ) Symmetrical connection (left), cut by secondary member (center) and cut perpendicularly (right)

www.dlubal.com
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Cutting - Connected Members

Cutting - Connected Members

i

Cutting - Connected Members

When connecting two web members, the cut can be symmetrical or continuous.

Symmetrical connection
Continuous connection

Connection options for secondary member

Continuous connected member

According to Standard / National Annex

According to Standard / National Annex
[Men o511 | [Bcen |

al=[7]

According to Standard / National Annex section

EEIEN 1995-1-1

EN 1995-1-1 European Union |

The design-relevant coefficients are specified according to the standard (EN 1995-1-1 [2] @ or
T — ANSI/A.\WC [5]®) and, if qppllcable, the National Annex (see Figure 2.19 'Zl) If you wont'to apply
= ANSI/AWC - NDS 2018 United States user-defined factors for the designs, you have to create a new standard or National Annex first by

Selecting the standard clicking the button. Afterwards, the coefficients can be customized in the Standard Settings or
National Annex Settings dialog box.
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MNational Annex Settings - BS-mod - Based on BS EN 1993-1-1/NA:2008-10 *

Material Factors  Dowels Bolts  Nails  Soews Slanted Sorews  Other Settings

Minimum Spacing and Edge and End Distances

(O According to Table 8.5
(®) User-defined
(® By relative value (O By absolute value
a2 so0 ] sds [ ] rm
aie 3.00 [5]| *dst |:|
ast 3.00 [5]| *dst |:|
asc 3.00 [5]| *dst |:|

Minimum Spacing for Dowel Group Loaded by Moment

(O By relative value (®) By absolute value

Spaci circles (i ]
| BEL [ 500 2] pmm

Spacing between dowels in circle (rectangle)

[ 7202 tmm

DD {E fE K Cancel

National Annex Settings dialog box, Dowels tab

In the Dowels, Bolts, Nails, and Screws tabs you can define user-defined minimum distances between
the dowels, bolts, and nails, as well as the moment-stressed dowel, bolt, or nail groups. Adjustments are
necessary, for example, for the connection system of the company BSB, whose technical approval is
based on other values. User-defined minimum distances between dowel groups are useful for dowel
circles of a frame joint, for example. They are not clearly defined in the design standard.

In the Other Settings tab, you can adjust the shear correction factors ker, if necessary.

Material Factors Dowels Bolts  Nals  Screws  Slanted Screws  Other Settings

Shear Factor Fire Resistance of Unprotected Connections.
O According to 6.1.7 Dowels (td,fi = 20 min) - minimal thickness of the side member
(®) User-defined

Softwood timber ker : 0.67 |5 t1: [mrm]

Hardwood timber ker : 0.67 |5 Bolts (t4,fi = 15 min} - minimal thickness of the side member

Glued-laminated timber ker : 0.67 15

= || w )
Other wood based products ker : 1.00 |5

Other Settings tab
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®
[
@
[ ] o
-]
[ =?% ?
[ ]
(] L
Lo
L
[

Distance between dowel circles

Additional Settings

Additional Settings

[] SFS intec dowel system WS-T

Steel plate material:

Bl Steel S 235 ~

Dowel material:

& Steel 5 235 ~| i

[] Check minimum spacing between dowels in
dowel group with bending moment

|:| Check fire resistance (simplified
method acc. to 6.2.1 in EN 1995-1-2)

20
[[] Check contact of members after deformation

Design of main member dowel group from
the sum of connected member internal
forces

Additional Settings
Steel plate material:

&l Steel S 235 ~| i

Bolt strength grade:

45 w

[] Check minimum spacing between bolts in bokt
group with bending moment

|:| Check fire resistance (simplified
method acc. to 6.2.1 in EN 1995-1-2)

15
[] Check contact of members after deformation

Design of main member bolt group from the
sum of connected member internal forces

Additional Settings sections for Dowels, Bolts/Screws, and Nails

Additional Settings

Steel plate material:

&l Steel S 235 ~| (i

Mail tensile strength

fu: 60.00 | [kN/cm2]
Type of nail:
Circular smooth ~

D Timber is installed at or near fiber saturation point
acc. to 8.3.2(8)

D Check minimum spacing between nails in nail
group with bending moment

D Check fire resistance (simplified
method acc. to 6.2.1 in EN 1985-1-2)

15

[] Check contact of members after deformation

Design of main member nail group from the
sum of connected member internal forces

You can use the lists and buttons to define the material grades of the slotted steel plate and the
dowels, screws, or nails.

If the SFS intec dowel system WS-T is used, the material grades are unmodifiably preset according to
the manufacturer's technical approval.

When you select the Check minimum spacing between dowels/bolts/nails in dowel/bolt/nail group
with bending moment option, the minimum distances between individual fastener groups are also
checked during the calculation. This applies to both circular and rectangular joints. The calculation of
the minimum distances between the individual groups is not regulated by standards. Therefore, the
minimum distance is checked according to [7] @ in this case. This value can be adjusted in the
National Annex Settings dialog box (see Figure 9.10@).

After the calculation, the design of all minimum distances is shown in the details.

-F- 6510) Main member 2 - Dowel group geometry - Minimum spacings bg
2 LC2

0.31| =1 142) Main member 2 - Timber cross-section - Shear in net cross-sect

I aw. ratio: 0.65 =1

Design Details - Node No. 2
Intemal Forces

~
i Dowel group spacing 3

Minimum spacing between circles {rectangles) C1,min 60.0 | mm

Spacing between circles {rectangles) cq 72.0 | mm QK

Minimum spacing between dowels in circle {rectangle) | c2,min 72.0 | mm

Spacing between dowels in circle (rectangle) e 72.0 | mm QK

Dowel number 3

Angle between result force and beam grain o 50.00 | *

Minimum distance between fastener and loaded end | a3,t,min 24.0 | mm

Distance between fastener and loaded end ait 24.0 | mm QK

Dowel number 1

Angle between result force and beam grain o 50.00 | *

Minimum distance between fastener and loaded edge | a4,t,min 48.0 | mm

Distance between fastener and loaded edge a4zt 48.0 | mm QK Y]

Details for design no. 6510: Checking minimum spacings

With the Check contact of members after deformation option, you can check the deformation of the

entire connection. To do this, specify the distance between the timbers in Window 1.5 Geometry using
the parameter og.
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Dowel group settings

Pattem Rectangle
Diameter dst 10.0 | mm
Dowel length l=t 160.0 | mm
Plug length | plug 0.0 | mm
Mumber of dowel columns {x-direction) Nadx 4
Number of dowel rows (z-direction) Nz K]
Staggered rows ]
Method of dowel group placement Minimum edge distance
Orientation of rows and columns Basic
Dowel group reinforced by screws nef=n) O
Member settings

Section cut offset og mm
Member eccentricity in X-direction X 70.0 | mm
Member eccentricity in Z-direction Z 130.0 | mm

Specification for Check contact of members after deformation

Design no. 6530 checks whether the total deformation of the connection is greater than the specified
distance og. If the design is not fulfilled, the members are in contact.

These contact properties are not automatically considered by the RF-/JOINTS module! Therefore,
appropriate measures must be taken in case of a design failure.

The Design of main member dowel/bolt/nail group from the sum of connected member internal forces
check box controls whether the design is performed using the individual internal forces of the member
ends or whether the resulting internal force is used that consists of two or more members connected to
the node. For the Main member joint type, this option is inevitably not available.

2770 -9.60

23862 —1

227.77

Internal forces on member

In the constellation of internal forces in the figure above, the axial force -238.62 kN and the shear
force -9.60 kN are used for the design in the top flange without the sum of connected member
internal forces - for example, if the axial force of the connection is intfroduced directly into the support.

With the sum of connected member internal forces option, however, the resuhing axial and shear force
are used for the design of the eaves node.
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9.2 Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @.

In the Parameters section, you can check the boundary conditions of the connected structural
components. You can also adjust the Construction Status, if necessary.

1.2 Modes and Members

Definition Type

5
(®) Import from structural model
k]
() Set manually
=
Joint
int on v
Nodes No.
= &l L)
Pl
Steel to timber - Dowels Qs
Parameters
Mode | Member Construction Material Cross-Section Angle
Mo. No. Status Description Description I Priority Note
25 52 Main member Glulam Timber GL24c T-Rectangle 100,300
85 Continuous member Glulam Timber GL24c T-Rectangle 1004300 180.00
B 155 Glulam Timber GL24c T-Rectangle 100/200 50.00 1
Connected member
Continuous member
Main member
Inactive
o[ X][>][=>] [+ @®

Window 1.2 Nodes and Members - adjusting the status of members

The Angle and Priority columns provide information about the connected members.

The angles are based on the geometric conditions of the RFEM/RSTAB model. If you select the Set
manually definition type in Window 1.2, you can enter user-defined angles of the connected members.

When you click on a row of the table, the selected member is highlighted in the graphic.

This window is important for defining the priority of a connection. If you want the top flange of the
eaves node to be continuous, as shown in the figure on the left, you have to define it as the main
member (the Without continuous member joint type must have been set in Window 1.1).

1.2 Nodes and Members

Definition Type

Eaves node joint (®) Import from structural model ,__t
-X
() Set manualy
=
Joint on - . . i !"C?
Modes Mo,
8 B |
Pl
o 0 0 .
Steel to timber - Dowels @
Parameters
MNode | Member Construction Material Cross-Section Angle
No Mo Status Description Description [ Priority Note
| 8 | [ Glulam Timber GL24h Rectangle 120/200
10 Connected member Glulam Timber GL24h Rectangle 120,200 21.80 1

Eaves node with continuous top flange
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If more than two members are connected to a node, the following definition options are available for
Connected member

Continuous member
Main member
Inactive

the Construction Status of the members:

Main member - controls all other members as well as the cutting and its priority
= Continuous member - only available for the With continuous member joint type
= Connected member - assigns a lower priority to the member (e.g. strut, post)

= Inactive - excludes the member from the design

When defining main and connecting members, it is necessary to observe certain geometric conditions:

= Maximum number of connected members: 8
= Minimum length of a member: 42 cm
= Minimum angle between members: 15°

In Figure 9.18 @, more than eight members are connected to the node. Furthermore, the angle of
member 26 is too small. The geometry of the connection is only functional if member 26 is set to be
Inactive.

1.2 Nodes and Members

Definition Type i:‘?
(@) Import from structural model ,__t
() Set manually
Joint on o
o o %3
Modes Mo, . . \ =) = &
e, e
15 B % & 1]
/ : e 7
[LiF] [hiE]
Steel to timber - Dowels @
Parameters
MNode | Member Construction Material Cross-Section Angle
No Mo Status Description Description [ Priority Mote
15 18 Main member Glulam Timber GL24h Rectangle 1207200 Extra connected member
19 Continuous member Glulam Timber GL24h Rectangle 120/200 180.00
20 | Connected member Glulam Timber GL24h Rectangle 120/200 45.00 3
21 Connected member Glulam Timber GL24h Rectangle 120/200 67.50 5
22 Connected member Glulam Timber GLZ4h Rectangle 120,200 950.00 1
23 Connected member Glulam Timber GL24h Rectangle 1207200 112.50 7
24 | Connected member Glulam Timber GL24h Rectangle 120/200 135.00 4
25 | Connected member Glulam Timber GL24h Rectangle 120/200 15750 2
I Connected member Glulam Timber GL24h Rectangle 1207200 2250 &

Connected member
Cortinuous member
Main member

Functional connection geometry via inactive member

\ With the status Main member for all members, you can even connect more than eight members to the
¢ node (see Figure 9.19 @ ). This is advantageous if you only want to design the connection in a
complex joint geometry.

For the joint type Main member, you can freely select the inclination, cutting, and eccentricity.
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9.3

1.2 Nodes and Members
Definition Type
(@) Import from structural model
() Set manually 5
"
Jaint on .
Modes Mo,
15 .
Stesl ta timber - Dowels
Parameters
MNode | Member Construction Material Cross-Section Angle
Mo Mo Status Description Description [1 Priority Mote
18 Main member Glulam Timber GL24h Rectangle 120,200
15 Main member Glulam Timber GL24h Rectangle 120,200
20 Main member Glulam Timber GL24h Rectangle 120,200
21 Main member Glulam Timber GLZ4h Rectangle 120,200
22 Main member Glulam Timber GL24h Rectangle 120,200
23 Main member Glulam Timber GL24h Rectangle 120,200
24 Main member Glulam Timber GL24h Rectangle 120,200
Main member Glulam Timber GL24h Rectangle 120,200
26 Main member Glulam Timber GL24h Rectangle 120,200
Main member Glulam Timber GL24h Rectangle 120,200
28 Main member Glulam Timber GL24h Rectangle 120,200
Main member Glulam Timber GL24h Rectangle 120,200
30 Main member Glulam Timber GL24h Rectangle 120,200
Kl Main member Glulam Timber GL24h Rectangle 120,200

[ k2 Connection of many members with status Main member

Loads

Entering loads and internal forces is described in Chapter 2.3 @.
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9.4

Load Duration Class
LDC

Medium+em =
Permanent
Longtem
Shorttem
Shorttem / Instantaneous
Instantaneous

Load Duration and Service Class

The moisture-dependent change in strength of the anisotropic material timber is determined by means
of the load duration class (LDC) and the service class (SECL).

1.4 Load Duration and Service Class

[ A B Service Class (SECL)
L‘I:fgd’ 3 § _\I.-oad == Du:?g“ e (®) Identical for all members and
escription ype sets of members

LC1 | Seff-weight Pemanent Permanent

LCZ | Snow Snow (H=1000m asl) Short<em Bzl |

LC3 | Wind in +X Wind Short4term § —
Wind in +Y Wind Shorttem =] O Different... =

CO1_|1.356 - Permanent

CO2 | 1.35G +1.50s - Long tem Service Class 1:

C03 | 1.35G + 1.5Qs + 0.9Qw1 - Medium-tem

Temp. of 20°C and the rel. humidity of the
€04 | 135G +150s + 0.5Gw2 F_ surraunding air only exceeding 65 %
CO5 | 1.35G +1.5aw1 Instantaneous for a few weeks per year. The mean

CO& | 1.35G +1.5aw2 - Short-term

moisture content in most softwood
CO7 | 1.35G +0.750s + 1.5Qw1 - Shortterm timber is < 12 %.
CO8 |1.35G +0.750s + 1.5Qw2 - Short4term

¥ Service Class 2:

Temp. of 20°C and the rel. humidity of the
surrounding air only exceeding 85 %

for a few weeks per year. The mean
moisture content in most softwood
timber is < 20 %

Service Class 3:

Climatic conditions leading to higher
moisture contents than in Service Class 2.

Window 1.4 Load Duration and Service Class

Loading

All actions that were selected for design in Window 1.3 Loads are listed. For combinations, the
contained load cases are specified as well.

Description

The load case descriptions make the classification easier.

Load Type

This column shows the action types of the load cases as they were defined in RFEM or RSTAB during
their creation. They form the basis for the default settings in the next column.

Load Duration Class LDC

The designs require you to assign the loads and their superpositions to particular load duration classes.
The classification of actions is described in [2] @ Table 2.1.

For load cases and result combinations, you can change the load duration using the list. For load
combinations and Or result combinations, RF-/JOINTS performs the classification automatically, taking
info account the respective leading action or the contained load cases.
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MNat. Annex...

Service Class (SECL)

() Identical for all members and
sets of members

SEOL: (2

Different... =

The load duration class is required to determine the modification factor kmod Which affects the strength
properties of the material (see [2] @ Table 3.1). The coefficients kmod can be checked in the National
Annex Settings dialog box and adjusted if necessary (see Figure 2.19 @ ).

Service Class (SECL)

The classification into service classes makes it possible to assign strength parameters in consideration of
environmental conditions. The service classes are specified in [2] @ Section 2.3.1.3, for example.

By default, all members are assigned to the same service class. To classify objects into different service
classes, select the Different check box. You can then use the button to open the following dialog
box.

Assign Members to Corresponding Service Classes *

Service Class 1 b Service Class 1:

Member No.: Total moisture content 5-15 %. The mean
moisture content in most softwood
*
18 | 1] €| |2 timber is < 12 %.

Example:

Buildings closed from all sides.
and heated buildings

Service Class 2:

-

Service Class 2
Total moisture content 10-20 %. The mean

Member No.: moisture content in most softwood
timber is = 20 %.
18,20,22,23,26-29,31 R ERE e
Example:

Roofed buildings without walls

Service Class 3:
Total moisture content 12-24 %.

Service Class 3

Member No.:
*
| a "E = Example:
Structural members freely exposed
to weather effects
2 Cancel

Assign Members to Corresponding Service Classes dialog box

It allows you to individually classify the members into service classes. The buttons next to the text boxes
facilitate the assignment. They have the following functions:

Button Function

Allows for graphical selection of members in RFEM/RSTAB work window

Assigns all members to this service class

Assigns all members not yet assigned to this service class

Buttons in the Assign Members to Corresponding Service Classes dialog box

84 |
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9.5

Geometry

In Window 1.5 Geometry, you can define the steel plate and fastener parameters.

1.5 Geometry

Steel Plates
Shape of steel plate User - X > > —
Mumber of steel plates ngl 2 o o } Ng out
Thickness of steel plate tpl 12.0 | mm o) =

Distance from dowels to plate edge e1 24.0 | mm
Width of slot same as thickness of plate tei=tp V] Z < J o
Side plates O e oj Ms.in

Uniform placement of plates over width of member O w g g

0% (09 ° o } Ng.out L

= —
Connection Geometry
i -

tain member ~ -: @ o) -
Dowel group settings E |

Pattem Rectangle —

Diameter dst 20.0 | mm a .] —
Dowel length st 240.0 [ mm L

Plug length | plug 0.0 | mm

MNumber of dowel columns (x-direction) Ndx a

MNumber of dowel rows (z-direction) Ndz 7
Staggered rows [m}

Method of dowel group placement Minimum edge distance
Orientation of rows and columns Basic

Dowel group reinforced by screws nes =n) [m]
Avoid bending of side members [m]

L= CNBBEEREEEETE

m Window 1.5 Geometry

This window is divided into two parts: On the left, the input parameters of the connection node are
displayed; on the right, they are illustrated by graphics. The upper graphic shows a system sketch of
the current parameter, the lower graphic shows a 3D visualization of the node.

The graphic buttons are explained in Table 3.1 3.

Steel Plates

In this section, you can define the properties of the steel plates. Please note the following.

= A maximum Number of five slotted plates is possible.
= The Thickness of steel plate must be between 1 mm (for nails) and 40 mm (for SFS: 3 mm).

= The Distance from fasteners to plate edge must meet the standard requirements so that the hole
bearing designs can be fulfilled (see [1]® Table 3.3 and 3.4).

= The Width of slot is usually the same as the plate thickness. If the connection is made with tolerances,
the slot width can be increased by a maximum of 1 mm. When using the SFS intec system, the limit
value of 2 mm must be observed. However, this setting makes no difference for the calculation, as
only geometry constraints are queried here.

= The plates can also be designed as Side plates. For this purpose, at least two slotted plates must be
provided.

Modified slotted plate designs are dynamically visualized in the graphic.

If more than one slotted steel sheet is used, there may be a problem in the generation of the
predominant failure modes according to [2] @ Section 8.2.3, Figure 8.3. The predominant (governing)
failure mode of the fasteners in the corresponding joint must be compatible with every other one. The
combination of failure modes (c), (f), and (j/I) with other failure modes is thus not allowed.
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I ain member W
I ain member

Connected member 1

Connected member 2

Circle

bt14

e g8t

a b c d e f g h il k m

Failure modes according to [2] @ Figure 8.3

RF-/JOINTS always checks the hole bearing in the inner and outer shear of a multishear connection.
For the cuts at the outer edge of the plates, the failure modes (f), (g), and (h) are checked - both for

thick and thin steel plates. The modes according to [2] @ Equation (8.9) and (8.10) are identical to
them.

In the middle part, the failure cases are analyzed according to [2] @ Equations (8.12) and (8.13).
Here too, a distinction is made between thick steel plates with the cases (I}, (m) and thin steel plates
with the cases (j), (k).

b
tz
- -
I 1! 3
I I
| i
| |
|
— — — — i i  — —— ——— ———— :
I 1
! }
l \
oy & 1L '
- - - -
I I

Failure modes: dashed green (f), (g), and (h); dashed purple (1), (m) or (j), (k)

RF-/JOINTS always determines the governing failure mode in the respective joint. If, for a thin sheet,
the failure mode (j) is governing at the inner (purple) shear planes and the mode (g) in the outer
(green) shear planes, the calculation is not possible. However, if the mode (f) were governing, the
calculation could be performed.

Connection Geometry

This section describes the fastener layout using parameters. The specifications must be made separately
for each member. You can use the list or the []*] buttons to switch between the individual members.
Different diameters and distances are possible for the respective categories (dowels, bolts, nails,
screws).

= The Pattern of the fastener group can be defined as a rectangle or a circle.

= The Diameter of the fasteners can be selected within the respective allowable limits. For dowels, the
minimum diameter is 6 mm, for screws it is 1.8 mm. If the SFS intec fastening system has been
specified in Window 1.1, 7 mm is set. Combinations with different diameters are also possible.

= |f you want the length of the dowel to be shorter than the cross-section width (e.g. for fire protection),
you have to enter the Plug length. This automatically reduces the length of the dowel. For nails and
screws, the nail or screw length is shortened on one side.
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Pattern of the connection
The design of dowel, bolt, screw, and nail connections can be circular or rectangular.

In the case of a circular arrangement, the Number of circles is limited by the cross-section height. In the
input lines, you can specify the Number of fasteners in circle.

Dowel group settings

Pattem Circle
Diameter dst 20.0 | mm
Dowel length I=t 240.0 | mm
Plug length | plug 0.0 | mm
Number of circles Ner
MNumber of dowels in circle 1 Ndw,1 &
MNumber of dowels in circle 2 Ndw,2 10
Method of dowel group placement Minimum edge distance
Avoid bending of side members a

Defining the number of dowel circles

" e e H For circular arrangements, the condition according to [7] @ that the radius of the circle must be six
o — @ times larger than the fastener diameter also applies. In the program, this criterion is checked using the
./ /{. ”2\.\, \‘ height of the fastener that is furthest from the center.
SEPERY h
.\.\ \. c '/1 J . _ < 'Sin60
\.\ e /./ core,max 1+ sin60
e L ea

Minimum radius of dowel circle

For a rectangular arrangement of the dowels, specify the Number of fasteners in x-direction and in
z-direction.

Dowel group settings
Pattem

Rectangle
Diameter dst 12.0 | mm
Dowel length I=t 100.0 | mm
Plug length | plug 0.0 | mm
Mumber of dowel columns {x-direction) Ngx
Mumber of dowel rows (z-direction) Ndz 2
Staggered rows
Method of dowel group placement Minimum edge distance
Orientation of rows and columns Basic
Dowel group reinforced by screws {nef =n) a

Defining the number of dowel columns

It is also possible to arrange Staggered rows in order to improve the crack behavior of the joint.

The Method of placement can aim for the smallest possible distance of the fasteners to each other or
| Minimum edge distance | he mini dae di User-defined di | ibl
Minimom dowel spacing the minimum edge distance. User-defined distances are also possible.
User-defined
The following options are available for the Orientation of fastener columns and rows:
Rotated . . . .
Slarting = Basic - orientation on local member coordinate system
User-defined
= Rotated - orientation on global coordinate system
= Slanting - orientation on edges with staggered rows
= User-defined - free definition of inclination and rotation
If the Dowel group is reinforced by screws to prevent cracking, the effective number of fasteners does
not need to be reduced. The parameters of the reinforcement must then be defined separately (see
Figure 9.30®).
\ For the joint type Main member only, you can cut the member at any angle. This allows for the

connection to a reinforced concrete wall, for example.
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Dowel group settings

Pattem Rectangle
Diameter dst 12.0 | mm
Dowel length lst 120.0 | mm
Plug length | plug 0.0 mm
MNumber of dowel columns (k-direction) Nix 5
Number of dowel rows (z-direction) Nz 3
Staggered rows O
Method of dowel group it Minimum edge distance
Oriertation of rows and columns Basic
Dowel group reinforced by screws (nef =n) O
Member settings

Cutting angle 3 111.80 = °
Avoid bending of side members O

[ /774y Defining the cutting angle

For the connected web members of a beam, you can define a Member eccentricity that geometrically
determines the outlines of the members. The local member coordinate system is shown in the graphic.

Dowel group settings

Pattem Rectangle
Diameter dst 12.0 | mm
Dowel length I=t 120.0 | mm
Plug length | plug 0.0 | mm
Mumber of dowel columns {x-direction) Ndx 5
Mumber of dowel rows (z-direction) Ndz 3
Staggered rows a
Method of dowel group pl it Minimum edge distance
Orientation of rows and columns Basic
Dowel group reinforced by screws {nef =n) ]
Member settings

Member eccentricity in X-direction X 0.0 | mm
Member eccentricity in Z-direction Z -100.0 == mm
Avoid bending of side members

o

Details - List of Dowels

[/ 1 8y Defining the member eccentricity

With the Avoid bending of side members option (see Figure 9.28 @), you can prevent additional
bending moments due to eccentric load introduction. For this purpose, the program applies a reduced
tension resistance for the connecting members. You can find more information about connections
subjected to tension in the following article:
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001299 @

The general parameters for reducing the tensile strength can be found in the Timber tab of the Details

dialog box (see Figure 9.38 @).

Details

The [Details] button below the section (see image 9.28 @) opens the Details dialog box. In this

window, you can deactivate fasteners and adjust the diameters individually.
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Equally

Details *
List of Dowels in Dowel Group |
Dowel Coordinates Diameter 60.0
Mo. Activity * [mm] z [mm] d =t [mm] Comment ~ ]
1 O 1200 520 120
2 & 1200 0.0 120 2
3 = -120.0 -52.0 120
] & 500 520 120 ] @ @ @
5 = 60.0 0.0 120 o
3 & 60.0 -52.0 120 ]
7 = 0.0 520 120
8 & 0.0 0.0 120 @ @ <@
9 = 0.0 -52.0 120 i
10 = 60.0 520 120
il & 60.0 0.0 12.0 @ [} Q @
12 = 60.0 -52.0 120 =
13 = 120.0 520 120 =
14 = 120.0 0.0 120
15 = 120.0 -52.0 120 —
® | @2 |
[ ]

[ -E /220 Details dialog box

In the figure above, the Activity of dowel No. 1 is suspended.

Dowel group reinforced by screws

In order to calculate with nef = n, you can define user-defined reinforcements with screws. The screw
reinforcement is identical for all doweltype fasteners.

Dowel group settings

Pattem Rectangle
Diameter dst 12.0 | mm
Dowel length I=t 120.0 | mm
Plug length | plug 0.0 | mm
Mumber of dowel columns {x-direction) Ndx 5
Mumber of dowel rows (z-direction) Ndz 3
Staggered rows a
Method of dowel group pl it Minimum edge dis
Orientation of rows and columns Basic
Dowel group reinforced by screws {nef =n)
Specify of the reinfi it Automatically ~
Specify pl 1t of the reinfe 1t

Number of reinforcing screws in the outer parts | ns out | Manually

Screw extension lext 10.0 | mm
Screw length lef 162.0 | mm
Nominal diameter d 6.0 | mm
Manual definition of core diameter a

Core diameter doore 3.6 | mm
Withdrawal strength determination acc.to 8.7.2(4)
Uttimate strength of fastener fub 700.00 | N/mm2

[ 2=l Dowel group reinforced by screws

When defining Automatically, you have to specify the ultimate tensile strength of the screw.

For the design of the reinforcement, you can arrange the screws between each doweltype fastener
Equally or only on the edges of the fastener group.

Image 9.31 Screws between each dowel Equally (left) or only for edges (right)

The Number of reinforcing screws per dowel column is defined in pairs by default. This corresponds to
two screws for a steel plate, three screws for two plates, and so on.

The Screw length is specified up to the axis of the fastener that is furthest from the screw-in point. A
Screw extension to the edge of the cross-section with the value lex is also possible. The screw length will
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be calculated automatically.

o oo ©
O OO ©

Is aff
r @]
@]
e
h

— — ] L N
aq -]
-

Definition of screw length

The Nominal diameter of the screw can be selected from the list or entered directly.

The design of the screws is performed in the direction of the screw axis according to [2] @ Section
8.7.2.

60 |
70

80

100

120

acc.to 8.7.2(4) ~
acc.to 8.7.2(4)

When automatically defining the screw reinforcement, you have to specify whether the Withdrawal
w010 8.7.25) strength determination is carried out according to [2] @ Section 8.7.2(4) or 8.7.2(5).

The calculation of the pull-out resistance is thus performed either according to

Equation (8.38)

Ny faed 2Ky

ef " ax,k

Fax,a,Rk -

1.2cos?a+sin?a

or Equation (8.40q)

08
_ n ef fa><,k d Z/ﬂef i

Faar= :
xaRk 1 2cos?a + sin?a I,

Since there is no information about the Ultimate strength of fastener in [2] @, the value f, , must be
user-defined. The screw's tensile strength is calculated with the Core diameter of the screw.

d 2
_ core
ftens,k - fu,k( 2 ) 4

The screw action is assumed to be acting separately. Therefore, n = nef and thus Fi gk = nef fiens k. This
design of the tensile strength is performed with the number 6201 in the module.

The screw's pull-out resistance from the wood is determined in design 6200 when automatically
defining with Equation (8.38) or (8.40) (see above).

In the manual screw design, you can freely specify the withdrawal capacity and the tensile strength of
the screw.

When determining the screw load, the resulting force Fies in each screw is calculated using the
force Fres in each fastener. The force is displayed in design 6010 (see Figure 9.33 @). The screw
design uses the maximum force in vertical direction Fres > of the member.

% |
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:
i

Design Details - Node No. 1
B Intemal Forces A
Main member. 1
[ Force / Fastener
Bl Dowel number 1
Coordinate % -108.0 | mm
Coordinate z 52.0 | mm
Resutt force Fres 6.852| kN
Resulting deformation of dowel dres 0.4 mm
Angle between result force and beam grain | o 5432 |(°
Ratio 1 1.16
El Dowel number 2
Coordinate x -108.0 | mm
Coordinate z -52.0 | mm
Result force Free 5.678 | kN
Resutting deformation of dowel dres 0.3 | mm Load: LC1 [kN]
Angle between result force and beam grain | @ 7860 | *

[ 2<EED Maximum force of each dowel

For a slotted steel plate, the force of each dowel is respectively absorbed by one screw on the left and
right of the plate. The force is therefore divided by two and multiplied by 0.3 according to [8] @. This
gives Fres0.3.

Fres (already divided by two) is again divided by 4 for the force Fnorch (example of a slotted plate with
two screws per dowel), which is why this division only works for the Equally arrangement, as shown
(see Figure 9.31@).

The force used to design the screws is therefore:

Fk,split = Fres,0.3 + Fnotch

Equation 9.5

When determining the forces in a screw, it should be noted that only resulting forces acting at an angle
of less than 30° are used for the design. If loads that are applied at a steeper angle are to be taken
into account as well, the limit angle in the Timber tab of the Details dialog box can be adjusted (see
Figure 9.38 ®@).

Options
Reduce slip modulus Kv by tm

O According to 3.2(3) for solid imber with
h < 150 mm (Bending) or max(b,h) < 150 mm (Tension)

O According to 3.3(3) for glulam. Flat ended bending (M)
with h < 600 mm (Bending) or b < 600 mm (Tension)

[ According to 5.1.3(1) EN 14080 for glulam
t =40 mm (M)

t [ B

Limit angle for the splitting force design
according to 8.7.2in EN 199

0

[ 2<l Sy Adjusting the limit angle

www.dlubal.com
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9.6 Details

In the Details dialog box, you can give additional specifications for the design. This dialog box is
available in every input window using the [Details] button.
General
Details e

General  Timber

Generation to Structural Model Options
Generate member eccentricity [ simplified results (for faster calculation)

Delete eccentricities generated from this module

Generate connection model (joint or hinge)

Delete objects generated from this module

1) g f]'j' fE Cancel

Details dialog box, General tab

Generation to Structural Model

The eccentricities and joints that are available due to the geometry parameters of RF-/JOINTS can also
be used for the modeling. You can use the Generate member eccentricity and Generate connection
model check boxes to export this specific member information to RFEM or RSTAB. However, no
additional structural model is created there. Instead, when you start the RF-/JOINTS calculation, the
eccentricity and connection are transferred to RFEM/RSTAB as a member property and nodal releases
are generated in RFEM. This information can be found in the RSTAB Tables 1.4 Member Hinges and
1.5 Member Eccentricities or the RFEM Tables 1.14 Member Hinges, 1.15 Member Eccentricities,
1.24 Nodal Releases, and 1.30 Joints. The internal forces for the designs are then determined with the
modified model.

( There are export options for all members you can define eccentricities and hinges for. If there are

¢ already members with hinges or if there are trusses in the model, the additional connection hinges
would lead to instabilities in the calculation. Therefore, a corresponding message appears before the
dialog box is closed.

RF-JOINTS
1. Information No. 48335

It is recommended to use only the member type "Beam" for members connected by
joints generated in the structural model. Some members are a type other than
"Beam" and it can cause singularity of the stiffness matrix.

Note for modeling
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The generated eccentricities, for example, can be checked in the Edit Member Eccentricity dialog box
in RFEM/RSTAB. However, it is not possible to change the values.

Edit Member Eccentricity

Member Eccentricity No.

2

Absolute Offset
Reference systemm
Local x,y,z

Global X,¥,Z

Merber start i

oix ()
Y trm

Relative Offset

Crass-section slignment

Transverse offset from cross-
section of other object

Absolute Offset

= Axial Offset
Bz [rrirn] Ohjert: Mo, -
Member D)
Vi lo Surface
Member end j Axis offset ===
= [ 3
o
wix tr J =
5z fr] - s
-
Member hinge location at end node Axial offset from adjoining —
(i the hinge is set) members at: g
Member start Member start e
Member end Member end Generated from Joint No., 2 = 1
D| ] [ Cancel
Generated member eccentricity in RFEM or RSTAB
o
Options

The Simplified results option is recommended if you

want to analyze a large number of load

combinations. Only a summary of the governing results is then displayed in the result windows. This not
only speeds up the calculation, but also the evaluation of the results.

Timber

Details

General Timber

Design Value Setting
® Create design value by editing characteristic load-carrying
capacity F v,k

O Create design value by editing characteristic embedment
strength fh,k and characteristic fastener yield moment M., Rk

O Create design value by using load carying capadty
of single dowel acc. to DIM EN 1995-1-1/MA: 2013-08
MNCINA. 8.2.5

Reduction of Timker Tensile Strength

Reduction of timber tensile strength to percentage of basic
wvalue acc. to DIN EN 1995-1-1/MA:2013-08 NCI NA.8. 1.6

Nails without predrilled holes, scews
and bolts acc. to (NA. 1)

g
H
H

Nails with predrilled holes and dowels
with prevention of bending acc. to (NA. 2)

Nails with predrilled holes and dowels
without prevention of bending acc. to (NA. 4)

Options
Reduce slip modulus Kv by tm

O According to 3.2(3) for solid imber with
h < 150 mm (Bending) or max(b,h) < 150 mm (Tension)

O According to 3.3(3) for glulam. Flat ended bending (M)
with h < 600 mm (Bending) or b < 600 mm (Tension)

[ According to 5.1.3(1) EN 14080 for glulam
t =40 mm (M)

t [ B

Limit angle for the splitting force design
according to 8.7.2in EN 1995-1-1

D[] 0B 08

Cancel

Details dialog box, Timber tab
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Design Value Setting

If the design value is generated by editing the characteristic load-carrying capacity F, gk, the
load-bearing capacity is adjusted to the semi-probabilistic safety concept with the factors kmod and ym.

The design value of the load-bearing capacity for each dowel and slotted plate is then:

F

v,Rk

Alternatively, the design value can be formed by editing the characteristic embedment strength i,k and
fastener yield moment My, gk. In this case, the hole bearing strength and the yield moment are adjusted
with the corresponding partial safety factors.

Hole bearing strength of timber:

k ) fha,k

F mod gM

ha,d

Yield moment of the dowel:

y,Rd
Imo

In the third option, the design value is determined using the load carrying capacity of single dowel,
taking into account the minimum timber thickness. This method is only specified in the German Annex to
[2] @. The minimum timber thickness is checked according to equation (NA.116) and then the ultimate
limit state design is performed according to equation (NA.115). This procedure corresponds to a
rather simplified design. If the failure criteria according to Johansen [9] @ are checked, the design is
not necessary.

Reduction of Timber Tensile Strength

If the Reduction of timber tensile strength to percentage of basic value option is activated, the tensile
strength of the timber is reduced in the design for bending and compression according to [2] @ Section
6.2.3. This reduction can be omitted if the warping of the connection is prevented by a guide pin, for
example.

According to the German Annex to [2] @ mentioned below, separate reductions are required for nails
and screws. The coefficients can be defined separately here.

For each connected member, you can separately specify whether the reduction should be taken into
account (see Figure 9.28 @),

Options

The Reduce slip modulus option reduces the stiffness of the connection determined by the modulus by
the material's partial safety factor.
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With the According to 3.2(3) for solid timber, According to 3.3(3) for glulam, and According to
5.1.3(1) for glulam check boxes, you can increase the bending and tensile strengths for the designs.
The conditions and factors ki are given in the corresponding sections of the standard [2] @.

The Limit angle text box controls which force is assigned to an optional screw reinforcement (see
Equation 9.5 @). With the default setting, only forces acting at a flatter angle than 30° in the
respective fastener are considered.
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10

Dlubal

i

=
Mo. Modes No. Ratio
1 6063
2 58,59

Input Data

- General Data

Modes and Members

Loads

i--Load Duration and Service Clas
Geometry

Timber - Timber to Timber i

This chapter describes the windows that are especially relevant for the RF-/JOINTS Timber -
Timber to Timber module. The general input parameters are described in Chapter 2 @

The input windows of the add-on module are accessible once you select the material Timber and the
joint group Timber to timber connection.

Material

() Steel
(® Timber

Joint Group

Timber to timber connection ~

JH J.r .

RF-/JOINTS Timber - Timber to Timber add-on module

The module generally requires the connected members to have a pinned joint.

The input always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

If the entries Load Duration and Service Class and Geometry are missing in the navigator, go to
Window 1.2 Nodes and Members and check if the boundary conditions of the node are correct and if
load cases are available for the design. For example, it might be necessary to adjust the status of the
connected members (see Figure 10.8 @).

96
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101  General Data

1.1 General Data

Material According to Standard / National Annex
O Steal CEE e == ]
(®) Timber | = -m
Joint Group Additicnal Settings h
Tirnber to timber connection ~ Check minimum penetration a
- a £ o
- E
Joint Category I i-
Slart screws ~ m o
-- 23
Joint Type —_— g
Front to side ~ o i

"’K ] Design of direct
connections according to
EN 199511

Cutting - Main Member
Comment / \

Window 1.1 General Data

Joint Category

Joint Category

Slant screws ~

X

o

Joint category

The Slant screws fastener is currently the only available timbertotimber joint category.

Joint Type

Joint Type
Front to side ~

9 | oy | TXg

Joint type
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| Front to side ~ |

Main member onl
Front to front

The following joint types are available:

Main member Fastening of a member to an existing component (or any
T only number of members) at any angle
Front to side Connection of a diagonal member to a continuous beam
D-‘f—vﬂ (Main member and Continuous member)
Front to front Free definition of a node with a connected member
Xy
Joint types

Cutting - Main Member

Cutting - Main Member

| 48 &a

Cutting - Main Member

This section is only accessible for the Front to front joint type. With an inclined secondary member, the
connection can be symmetrical or asymmetrical (cf. Figure 9.6 @).

Symmetrical connection at an angle of 45°

Main member cut perpendicularly to member axis

Secondary member cut perpendicularly to member axis

Connection options for main member

According to Standard / National Annex

According to Standard / National Annex
[Men o511 | [Bcen |

A= [7]

According to Standard / National Annex section

The design-relevant coefficients are specified according to the standard and the National Annex (see
Figure 2.19@).

If you want to apply user-defined factors for the designs, you have to create a new National Annex
first by clicking the button. Afterwards, the coefficients can be customized in the National Annex
Settings dialog box (cf. Figure 9.10@).
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Additional Settings

Check minimum penetration

Additional Settings

(DL LAY Additional Settings section

102 Nodes and Members

The selection of nodes and members is described in Chapter 2.2 @ and Chapter 9.23.

According to [2] ® 8.7.2(3), the minimum embedment depth of the threaded part on the side of the
screw head should be six times the screw diameter d. If necessary, the factor for determining the
minimum penetration toen,min can be adjusted in this section.

Definttion Type

1.2 Nodes and Members

(®) Import fram stuctural model

d
Continuous member
Main member
Inactive

Set manually
Joint on
Modes Mo.:
3
et bar'timber - Slant screwes
Parameters
MNode | Member Construction Material Cross-Section Angle 1 Angle 2
Me. Mo Status Description Description To Side [1 1 Priority MNote
3 1 Main member Glulam Timber GL24c Rectangle 140,260
2 Continuous member Glulam Timber GL24c Rectangle 140,260 180.00
3 Connected member | Poplar and Softwood Timber C24 | Rectangle 80/160 +y 18.43 0.00 1

EILIENEY

Image 10 Window 1.2 Nodes and Members - adjusting construction status of members

In the Parameters section, you can check the boundary conditions of the connected structural
components. If necessary, you can adjust the Construction Status in this section. The current member is
highlighted in color in the graphic window.

The Angles of the members are based on the geometric conditions of the model defined in RFEM or
RSTAB.

www.dlubal.com
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Connected member
Continuous member

Inactive

10.3

10.4

If more than two members are connected to a node, the following definition options are available for
the Construction Status of the members:

= Main member - controls all other members as well as the cutting and its priority

= Continuous member - only available for the With continuous member joint type

= Connected member

= Inactive - excludes the member from the design

When defining main and connecting members, it is necessary to observe certain geometric conditions:
= A maximum of one member can be connected.

= For the minimum length of the connected member, the condition applies that the screwed-in screw
must not protrude from the member.

= There must be a minimum angle of 30° between the members in the xy plane. In the xz plane, any

angle is possible. So-called jack rafter cuts between members are therefore possible as well (see
Figure 10.9®@).

Ji

Jack rafter joint

= For the Main member joint type, the cuts are limited to angles between 75° and 105°.
= For the Front to front joint type, the angle of the connected member must not exceed 60°.

With the status Main member for all members, you can connect more than one member to the node,
like in the Timber - Steel to Timber module (see Figure 9.19 @). This is advantageous if you only want
to design the connection in a complex joint geometry.

For the joint type Main member, you can freely select the inclination, cutting, and eccentricity within the
described limits.

Loads

Entering loads and internal forces is described in Chapter 2.3 @.

Load Duration and Service Class

Window 1.4 Load Duration and Service Class is described in Chapter 9.4 @.

[ 100 ]
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105 Geometry

In Window 1.5 Geometry, you can specify the details for the connection of the selected members.

1.5 Geometry

Connection Geometry

Connected member 1 - AN
Member settings
Member alignment | Ecc from | |
Screws settings
Joint plane Xz @
Specify of the screws Manually l§
Thread type Full ~—t————]
Diameter dst 6.0 | mm p—1]
Screw length Ist 180.0 | mm —
Head length In 4.0 | mm —
Thread length Is 176.0 | mm
Minimal angle between the screw and grain Chlim 3000
[} istic withdrawal capacity Fax. R 7.96 kN
Cr it resistance capacty fek 50.00 | kN
C tensile strength of the screw Ftens k 20,00 | kN
Screws configuration Crossed
Both screws from connected member side
Screws centered on shear plane
Defining drill point on Edge-z
Defining drill point distance darill 67.1 | mm
Auial distance from the head of defining screw to the st | In-sp,a=f 89.0 | mm
Auial distance from the head of consequent screw to th | lh-sp,con 50.0 | mm
Number of screws 22
o= & IR A

LA CEE DALY Window 1.5 Geometry

This window is divided into two parts: On the left, the input parameters of the connection node are
displayed; on the right, they are illustrated by graphics. The upper graphic shows a system sketch of
the current parameter, the lower graphic shows a 3D visualization of the node.

The graphic buttons are explained in Table 3.1 3.

The window is adapted to the joint type. In the following, the entries for the Front fo side type are
presented. This connection is the most common type of design for slant screws.

If there is an eccentricity for the Member alignment in the model, it can be imported from RFEM or

Ecc. from model

RSTAB. You can use the Edge options to specify a user-defined eccentricity. However, this eccentricity
is not transferred to the main program. Thus, the eccentricity does not influence the internal forces, just
the geometric boundary conditions of the connection.

For the connected member, the plane x-y or x-z can be selected as the Joint plane. Depending on the
specification, the pair of screws is rotated accordingly. The graphic window shows the arrangement of
the screws dynamically.

The Define parameters of screws option allows you to define the screws automatically, manually, or in
-;15. a library. The library of fasteners (see Figure 10.11 @) can be opened in the text box below by using
From fastener library the [ button.

The Thread type can be selected from the list.
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Manufacturer /Standard:

Fischer
SF5 intec

Rothoblaas

Fasteners Library *
Fitter Diameter to select Fastener to select Material to select
~ ~ ~
Fastener type group: Diameter [mm] Fastener Description Manufacturer/Standard | Material
Serew 6.5 Power Full FPF-ZT 8,0 x 155 ZPF Fischer
7 Power Full FPF-ZT 8,0 x 195 ZPF Fischer
Al ¥l [s.2 Pawer Full FPF-ZT 8,0 x 245 ZPF Fischer
Manufacturer/Standard aroup: 9 Power Full FPF-ZT 8,0 x 295 ZPF Fischer
10 Power Full FPF-ZT 8,0 x 330 ZPF Fischer
Manufacturer
Power Full FPF-ZT 8,0 x 375 ZPF Fischer
Manufacturer/Standard: Power Full FPF-ZT 8,0 x 400 ZPF Fischer
Al ~
Material:
Al ~
v
Search:
Fastener properties Power Full FPF-ZT 8,0 x 220 ZPF | Fischer
E Main
Root diameter D1 5.2 | mm
Fastener length L 2200 mm K, @
Head diameter Ko 10.0 | mm DH
Height of head Kx 7.0 | mm 1—*: (=]
] Material Properties &3
Characteristic yield strength Fyk 1000.0 | N/mm2
Characteristic tensile strength Frens i 20.000 | kN
=0
[ B
1,01
LLp
? [@ Corce

Fastener library

When you define the screws manually, note the following:

= The Diameter dg of the screw must have at least 6 mm and a maximum of 12 mm.
= The Screw length Iy is freely definable. However, the screw must not protrude from the wood.
= The Head length Iy is limited to a maximum of 50 mm.

= The Minimal angle between the screw and grain ajim must be between 0° and 90°. According to
[2]® 8.7.2, this angle may not be smaller than 30° (default setting). However, some manufacturers
also offer the option to apply flatter angles according to the technical approval.

= The Characteristic withdrawal capacity Fax rk can be calculated according to [2] @ Equations (8.38),
(8.40a), or (8.40b). Alternatively, this value can be taken from the technical approval of a screw
manufacturer.

= The Characteristic compressive resistance capacity f. i in the buckling design of the bolt is assumed to
be 50 kN.

= According to the technical approval, the Characteristic tensile strength of the screw frens k is assumed
to be 20 kN.

= The Screws configuration can be selected from the list.

= With the Both screws from connected member side option, you can control the screw-in direction of
the screws (see Figure 10.12 @).

= The Screws centered on shear plane option allows you to create an offset of height from the
connected member to the main beam.
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[ Edgez -}

Edgez

Minimum edge distance

Minimum screw spacing
Userdefined

[ PE Y Screwdin direction: Both screws from connected member side (left)

= Defining drill point determines whether the screw is connected from the bottom or top edge.

= |f the screw is not placed in the center of the shear plane, you can enter the Drill point distance, the
distance from the head of defining screw to the shear plane, and the distance from head of following
screw fo the shear plane in the text boxes.

= After that, define the Number of screws. There can be at most 20 pairs of screws if the alignment is
crosswise or 20 screws if the alignment is parallel.

= If more than one screw pair or, in case of a parallel alignment, more than one screw is defined,
information about the screw spacings is required. The Method of screws placement can take the
minimum or maximum edge distances or user-defined specifications into account.

On our website, you can find a technical article that explains how to determine the screw forces for a
secondary beam connected to a torsionally rigid main beam:

https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base /001502 @

www.dlubal.com

[ 103 ]


https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502
https://www.dlubal.com/en-US/support-and-learning/support/knowledge-base/001502

RF-/JOINTS - Manual

Calculation

Al W

Al
LC Load Cases
€0 Load Combinations
RC  Result Combinations

()

Calculation r

You can start the [Calculation] in every RF-/JOINTS window by using the corresponding button.

RF-/JOINTS searches for the results of the load cases, load combinations, and result combinations to
be designed. If they cannot be found, the RFEM or RSTAB calculation for determining the
design-relevant internal forces starts first. If you have selected direct input of internal forces (see
Chapter 2.3.2 @), the RFEM/RSTAB results are not relevant for the design.

You can also start the calculation in the RFEM/RSTAB user interface: The design cases of the add-on
modules such as load cases or load combinations are listed in the To Calculate dialog box (menu
Calculate — To Calculate).

To Calculate “

Load Cases / Combinations / Module Cases | Result Tables

Mot Calculated Selected for Calculation
No. Description & Mo Description -
LC1 Self-weight CA1 RF-JOINTS - Column Base Gable

0= LC2 Snow
LC3 | Windin +X
LC4 | Windin +Y
Co1 1.3571C1
CO2 | 1351C1+151C2
CO3 | 1357C1+15°C2 = 0.9°1C3

04 [1351C1+150C2+ 0904 >
€05 [1351C1+151C3 =

CO6 |1.357C1+15°LC4
CO7 | 1.35°C1+0.75"1C2+1.5°C3
CO8 | 1351C1+0.751C2+1.57C4
RC1 LLS (STRAGEQ) - Permanent / transient - Eg. 6.10 Py
CAl RF-STEEL EC3 - Design according to Eurocode 3
CA2 RF-JOINTS - Dowel Frame B

'

L]

Al .

Al v

D) [05][08 G

To Calculate dialog box

If the RF-/JOINTS cases are missing in the Not Calculated section, select All or Add-on Modules in the
drop-down list below the section.

You can use the button to transfer the selected RF/-JOINTS cases to the list on the right. Click [OK]
to start the calculation.

To calculate a design case directly, use the list in the toolbar: Select the RF-/JOINTS design case and
click [Show Results].

Results Tools Table Options Add-on Modules Window Help
| RFJOINTS CAT - Column Base [v] @ > @ 1" @0 | 6f j5 | & & & [ﬁ,gl By D 4
@ | "!1 M ‘?& :" M }% Q % m |_—AFF| ﬁ Show Results % M | -7 » | = N Wy vz Mr My

Direct calculation of an RFJOINTS case in RFEM

You can subsequently observe the calculation process in a dialog box.
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FE-Calculation...

Connected Member No. 1

*

Running
|RFEM - Calculation by FEM e
|RF-J0INTS
Partial Steps.
|JOINTS Number of Module Cases 1
- | Gathering required information Module Case: CA1
. Model check Design of Joints
- | Geometry check
. o afintemal forces Number of Load Cases 1

Number of Calculation Runs 5
— | Calculating steel plates
- [Eeamdowe] group propert Load Case: coz
- | Calculating net cross-sectional area gew
i | Sorting out the results
= | Node Number: a

Graph

m FE-Calculation dialog box
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12 Results on

=
Mo. Modes No. Ratio

3 o043
8,9 &o.77

[

Window 3.1 Design - Summary appears immediately after the calculation.

RF-JOINTS - [Van der Geest] “
File Settings Help
No.  Modesho.  Rato | 3.1 Design - Summary
1 38,9 (VEEL] M| E
2 6364 G Guvemmg Deslgn
Node Load Ratio | Design According to Fomuia
g Pan aﬁhe mlnt n
0.24] 51 | 5814) Concrete under base plete in compression
=] sneamemance uﬂhe jairt
] 048 cf cluding ct
5 LCs 0071 |5803) Bearing resistance of anchors
B | €5 | 001|=1 |5812) Pry-out falure of concrete in Zdrection
6 | €5 | 003|=1 |5813) Edgefalure of conorets in Ydiection
InputData B Welds
oo apa 6 | 1C9 | 0.08[=1 | 5950) Column flangss to base plate
pcucs adienbars 64 IC7 | 008|<1 |5950) Column webto base piate
- Loads I Shear resistance of the joint
Footing LC7 0.00[ 21 |5812) Pry-out failure of concrete in Z-direction
Base Plate and Welds [ LC7 0.01[<1 | 5813) Edge failre of concrete in Y-direction
Anchars
Shear Transfer
Results
Geometry Man. ratio vasfct ® (% EX
Design - Summary
- Design by Load Case Design Detas - Nods No. 63
-~ Design by Nodes [ intemal Forces
- Design - Detals B Shear resistance of the joirt
- Graphic ] Shear resistance of anchers including inluence of fiction
- Notes Fiction resisiance of base plie Frad 389 [kN 622(5)
Shearforce acting on a singie anchor lower | F= 000 kN
Parial sefety factor of material Tmz 125 Tab. 2.1
Cosfficiert for shear resistance of the anch: | o 035 5220
Leveram length = 310 [mm CEB4213)
Section modulus of anchor Wea 017 [om?
Tensie resistance of anchor NRds 21.08 [kN CEBI22
Bending resistance of anchor Mris 0.08 | khim CEB9322
Parial safety factor of material o= 120 CEB2232
Design shear resistance of the ancharbokt | Fb,Ra 11.80 | kN 622(7)
Shear resistance of anchor with leveram | VRd,sm 410 kN CEB9322 [th 1"g‘jm
Overall shear resistance of the joirt Fora 18.10 | kN 622(8) S RS
Ratio n 048 <1
RN IR
[JINE=N1=3 Calaulation Details Nat. Annex. .. Graphics Cancel

Image 12.1 Result window with designs, design ratios, and design details

The output always refers to the design case selected in the upper part of the navigator. To change the
design case, simply click the relevant entry in the list.

The content of the result windows is adapted to the results of the different RF-/JOINTS modules. The
sequence and the concept of the windows are the same.

Window 2.1 shows an overview graphic including the geometric parameters of the connection
components.

Result windows 3.1 to 3.3 show the designs, sorted by different criteria. Window 3.4 lists the
intermediate values of the individual designs.

Window 4.1 shows a graphic of the joint with all geometric details, which can also be printed.
Window 5.1 lists notes that are relevant for the design.

You can directly select a window by clicking its entry in the navigator. Use the buttons shown on the
left to set the previous or next window. You can also use the function keys [F2] and [F3] to go through
the windows.

Click [OK] to save the results. The RF-/JOINTS module closes and you return to the main program.

Chapter 12 presents the result windows one by one. Evaluating and checking the results is described in
Chapter 13 ®@.
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12.1

Geometry

This window lists all the geometric parameters of the connection.

2.1 Geometry

Parameters

= Column
Cross-section HEA 100 |
Material | Steel5235|

= Base plate
Plate height he 170.0 | mm
Plate width bb 170.0 | mm
Plate thickness tb 8.0 mm
Weld on flange R 6.0 | mm
‘Weld on web ww 4.0 | mm

B Anchors
Number of anchars 2
Diameter miz
Class 56
Type Anchor bolt w

|- Bond condition Good
Installation safety Normal
Anchor length La 250.0 | mm
Edge to anchor distance e1 30.0 | mm
Edge to anchor distance E1,2 820.0 | mm
Edge to anchor distance 3 30.0 | mm
Edge to anchor distance £2,2 820.0 | mm
Distance between anchors pz 110.0 | mm
Washer shape Square
Washer size dw 40.0 | mm
Washer thickness tw 10.0 | mm
Shape of anchor head Rectangular
Anchor head size dn 40.0 | mm
Anchor head size In 40.0 | mm

= Grout
Thickness tgr 20.0 | mm
Strength Fek.gr 1.20 | kN/em
Friction coefficient Cra 0.20

[ Footing
Ct istic cylinder compressive strength | ok 1.20 | kN/cm
5%-Fractile of axal tensile strength Fetk 0.11 | kN/em
Length of foundation plate he 600.0 | mm
Width of foundation plate b 600.0 | mm

hs ® -
<~
Z

2 b2
th=8 min
Material Steel S 235

m Window 2.1 Geometry

As is usual in Windows applications, the list entries can be expanded with [#] and reduced with &

The graphic shows the component selected in the list including the parameters.

The buttons are described in Table 13.1 @,

www.dlubal.com
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122 Design - Summary

This window lists the maximum design ratios of all designed nodes. The design ratios for the internal
forces of the governing load cases and combinations are sorted by design type.

3.1 Design - Summary

B c [o E -
Goveming Design
Mode | Lead Ratio | Design According to Fomula

[ Part of the joirt in tension
3 LC4 | 0.00 =1 | 5800) Ancherin tension

3 LC4 0.00 | =1 | 5802) Anchor pull out

3 LC4 0.00 | =1 | 5810) Concrete cone failure

3 LC4 0.00 | =1 | 5813) Edge failure of concrete in Y-direction

3 LC4 0.00 | =1 | 5650) T-stub in tension
[ Part of the joirt in compression

3 LC4 0.00 | =1 | 5814) Concrete under base plate in compression
[ Shear resistance of the joint

3 LC4 0.24 | =1 | 5824) Shear resistance of anchors including influence of friction

3 LC4 0.02 | =1 |5803) Bearing resistance of anchors

3 LC4 0.00 | =1 |5812) Pry-out failure of concrete in Y-direction

3 LC4 0.00 | =1 |5813) Edge failure of concrete in Y-direction
1 'Welds

3 | LC4 | 0.00 =1 | 5950) Column flanges to base plate

Max. ratio: D.24V El @

Design Details - Node Mo.3

Intemal Forces

[ Part of the joint in tension
[ Anchor in tension

Applied tensile force Ft 0.00 | kN

Resistance Reduction for Anchors with Cut | Ba 0.85 36.1(3)
Partial safety factor of material m,2 125 Tab. 21
Anchor Tension Resistance Fira 25.80 | kN Tab. 3.4
Ratio m 0.00 <1

2><;:/|1‘2,l_\-‘>< **

th=8 mm

Mat erisl Stesl 3 235

m Window 3.1 Design - Summary

Governing Node

This column displays the number of the node with the highest design ratio for the design type indicated
in column E.

Governing Load

In this column, you can find the numbers of the load cases or load combinations whose internal forces
result in the maximum design ratios.

Design Ratio

Ma ratio: | 0.84[<1 Columns C and D show the design conditions according to EN 1993-1-8 [1]®, EN 1995-1-1 [2] @,
or ANSI/AWC NDS 2018 [5] @.

The length of the colored bars represents the respective design ratio graphically.
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Design According to Formula

This column names the individual designs according to [1]1®, [2] @, or [5] ®. The design numbers
according to the Eurocode are explained in Table 12.1 @ for the RF-/JOINTS Timber - Steel to Timber

Eccentricity of shear force to center of dowel

module.
Number Design Section in standard
5005 Steel plate for bending, shear and axial force [14]® 6.2.10
5009 Hole bearing [1]@ Table 3.4
5010 Steel plate for bending and shear without axial force [14]@ 6.2.8
6010 Load-carrying capacity per dowel [2]= 8.2.3 and 8.6
6030 Block shear failure [2] ® Annex A
6031 Effective number of fasteners (nef) [2]™ 8.1.2;8.5.1.1(4)
6032 Dowel group [2]® 8.1.4
6033 Dowel group due to moment [2]= 8.1.4
6140 Tensile stress [2]® 6.1.2
6142 Shear stress [2]® 6.1.7
6143 Bending stress [2]® 6.1.6
6144 Tensile and bending stress [2]® 6.2.3
6146 Shear stress due to eccentricity (see figure on the left) [2]® 6.1.7
6200 Reinforcement with screws [2]= 8.7.2(4/5)
6201 Reinforcement with screws [2]= 8.7.2(7)
6500 Minimum spacings [2]= 8.6, Table 8.5
6530 Check of contact

Design numbers and designs

Design Details

In this window section, you can find detailed information about the design parameters of the entry

selected above.

| www.dlubal.com
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123  Design by Load Case

The upper part of the window lists the governing designs sorted by load cases and load combinations.
The lower part includes detailed information on the internal forces and design parameters of the load
case selected above.

3.2 Design by Load Case
EB c_[D E
Load- Mode Design
ing Description No Ratio ‘ Design According to Formula
LC4 1.35°LF1 + 1.5°LF2 + 0.5°LF4 [ 0.27 | =1 | 5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
LCE 1.35'LF1 + 1.5°LF4 5824) Shear resistance of the joirt - Shear resistance of anchors including influence of friction
LC7 1.35°LF1 + 0.75*°LF2 + 1.5°LF3 [ 0.50 | =1 | 5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
M. ratio: 0.55 F ® ||y E
Design Details - MNode No. 8
Intemal Forces
3 Shear resistance of the joint
3 Shear resistance of anchors including influence of friction
Joint friction res: is not -1 Shear is by .
Friction resistance of base plate Fird 0.85 | kN 6.2.2(6)
Shear force acting on a single ancher lowe | F= 213 | kN
Partial safety factor of matenial Tm,2 125 Tab. 2.1
Coefficient for shear resistance of the anchi | ob 035 622(7)
Lever arm length lsm 30.0 | mm CEB 4.2.1.3({c)
Section modulus of anchor Walz 017 |cm?
Tensile resistance of anchor NRds 21.08 | kN CEB922
Bending resistance of anchor Mpi,s 0.08 | kNm CEB9322 "
Partial safety factor of material Tms 120 CEB3232 ¥ ‘g’
Design shear resistance of anchor bolt Fub,Rd 11.80 [ kN 622(7) tzh)EBMrlfn “3’
Shear resistance of anchor with lever am | VRd,zm 424 | kN CEB9322 Materisl Stesl S 235
Owversll shear resistance of the joint Fz_Rd 933 | kN 622(8)
Fatio n 055 <1 rdlEz ik AN A= IR

Window 3.2 Design by Load Case

Description

This column provides the descriptions of the load cases and load combinations for which the designs
were performed.

Nodes No.

This column displays the number of the node with the maximum design ratio for the designed action.

Design Ratio

Mas. atio: | 08421 Columns C and D show the design conditions according to [1] 3, [2] @, or [5] @. The length of the
colored bar represents the respective design ratio graphically.

Design According to Formula

This column lists the equations of the standard that were used for the designs.
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124

Design by Nodes

3.3 Design by Nodes

A BN 5
Mode Design
Mo. Ratio Design According to Formula
,T 824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
E] LCE 055|<1 |5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction

bz, ratio 0.55 l;1

Design Details - Mode No. 8

Intemial Forces

[ Shear resistance of the joint

3 Shear resistance of anchors including influence of friction

..;,

A
2x M2

X
b= mm I

Joint friction res: is not Shearis by

Friction resistance of base plate Fird 0.85 | kN 6.2.2(6)
Shear force acting on a single ancher lowe | Fs 213 | kN

Partial safety factor of matenial Tm2 1125 Tab. 2.1
Coefficient for shear resistance of the anchi | ob 035 622(7)
Lever arm length lsm 30.0 | mm CEB 4.2.1.3({c)
Section modulus of anchor Wela 017 |em?

Tensile resistance of anchor Nrds 21.08 | kN CEBS22
Bending resistance of anchor Mpk.s 0.08 | kNm CEB9322
Partial safety factor of matenial Tms 120 CEB3232
Design shear resistance of anchor bolt Fub,Rd 11.80 [ kN 622(7)
Shear resistance of anchor with lever am | VRd,zm 424 | kN CEB9322
Owversll shear resistance of the joint Fz Rd 933 | kN 622(8)
Ratio n 055 <1

Material Stesl S 235

m Window 3.3 Design by Nodes

This window lists the maximum design ratios of the designed nodes.
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12.5

Design - Details

3.4 Design - Details

B c_[D 1

Check Node Design

Mo Mo Ratio Design According to Formula

58 3 .00 | = 5813) Shear resistance of the joint - Edge failure of conerete in Z-direction

5813 3 0.00 | =1 | 5812) Shear resistance of the joint - Pry-out failure of concrete in Z-direction

5813 3 0.00 | =1 | 5550) Welds - Column web to base plate

5813 3 0.00 | =1 | 5650) Part of the joint in tension - T-stub in tension

5812 3 0.00 | =1 | 5814) Part of the joint in compression - Concrete under base plate in compression

5812 3 0.00 | =1 | 5811) Part of the joint in tension - Splitting failure

5812 3 0.00 | =1 | 5810) Part of the joint in tension - Concrete cone failure

5812 3 0.00| =1 |5802) Anchor pull out

5812 3 0.00 | =1 | 5800) Part of the joint in tension - Anchor in tension

5953 3 0.00 | =1 | 5950) Column flanges to base plate

5953 3 0.02 | =1 |5803) Bearing resistance of anchors

5953 3 0.24 | =1 | 5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction

M, ratio: 0.24 E1

Design Details - Mode No. 3

Intemial Forces

3 Shear resistance of the joint

3 Edage failure of concrete in Z-direction

Force Acting on Anchers in Z-Direction Fsz 0.00 | kN

Influence of Anchor Design T2 120 CEB:323.1
Partial safety factor of matenial Tc 150 EN 1592-1-1: Tab. .
Ct resistance of shearkeyin Z<| VRkcz 57.22 kN CEB 9.3.4@3
Actual Area of Concrete Cone Acz 2700.00 | cm? CEB 5.3.4pb;
Area of Idealized Concrete Cone Acz o 4050.00 | cm? CEB 5.3.4pb;
Coefficient WAz 067 CEB 9.3.4p:
Coefficient Vhz 1.00 CEB 9.3.4(c
Coefficient Vsz 0.86 CEB 9.3.4(d
Coefficient Vec 100 CEB 9346
Coefficiert Va.z 100 CEB 9.3.4f)
Coefficiert Yooz 120 CEB 9.3 4(g)
Resistance to concrete edge failure in Z-dir | Fyve,Raz 21.96 | kN CEB534
Ratio n 0.00 €1

" ® 4',
2x M2 -"' :
th=8 mm
Materisl Stesl S 235

[LLEEH PR Window 3.4 Design - Details

This result window lists all individual designs that were carried out for the connection, including design

ratios.

The lower section of the window provides detailed information about the parameters of the design

selected above.

[ 2 ]
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12.6

©g

Graphic

This window shows a graphic of the connection including all of the components.

Ci to Display

=[] Column
. [#] Solid model
i..[] Outlines
- [9] Base Plate
.. [¥] Solid model
..[] Outlines
..[¥] Dimensions
=-[®] Anchors
.. [¥] Solid model
..[] Outlines
..[¥] Dimensions
=-[®] Shear Key
.. [¥] Solid model
..[] Outlines
..[¥] Dimensions
=[] Grout

[1 Solid model
..[¥] Outlines

[] Dimensions
=-m Footing

[w] Solid model
..[] Outlines

[] Dimensions
= [B] Preset default values

) Whole structure
(D) Wireframe
-.{0) Base Plate

LeafE i Mt cdje oAl edli=]

m Window 4.1 Graphic

The Components to Display section lists the structural components of the connection. You can display

or hide individual components in the graphic using the corresponding check boxes.

Use the [ button to access additional subentries. This allows you to display the Dimensions and

Outlines of certain components.

The graphical display is dynamic. You can use the mouse functions known from RFEM or RSTAB to

zoom, move, or rotate the view.

The buttons are described in Table 13.1 3.

I www.dlubal.com
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12.7

Notes

5.1 Notes

Note
No.
J[CT The bending moment My is not considered in the calculation.
101 | The bending moment Mz is not considered in the calculation.

Description

[LLE PR Window 5.1 Notes

The last result window contains numbered notes with explanations that are relevant for the design of

the connection.

[ na ]
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Result Evaluation i

Windows 3.1 to 3.4 display the results sorted by various criteria. The buttons below the tables facilitate

the evaluation.

3.1 Design - Summary

A B

Goveming
Node | Load

cC_[bD
Diesign
Ratio | Design According to Formula

[ Part of the joint in compression

5 | o7

0171 [5814) Concrate under base plate in compression

8 Co7

[ Shear resistance of the joint

5824) Shear resistance of anchors including influence of friction

1
0.06 | =1 | 5803) Bearing resistance of anchors

5 co7 0.00 | =1 | 5812) Pry-out failure of concrete in Z-direction

5 co7 0.00 | =1 | 5813) Edge failure of concrete in Y-direction
EWelds

5 co7 0.05| =1 | 5950) Column flanges to base plate

5 co7 0.05 =1 | 5950) Column web to base plate

M, ratio: 0.48 E1

m Buttons for result evaluation in the tables

The buttons have the following functions:

Button Description Function
View mode Jumps to the RFEM or RSTAB work window to change the
view
Exceeding Only displays rows with a ratio greater than 1 (design not

fulfilled)

Relation scales

Displays or hides the colored relation scales in the result
windows

Export to Excel

Exports the table to MS Excel or as a CSV file
— Chapter 15.3 @

m Buttons in result windows 3.1 to 3.4

www.dlubal.com
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13.1

Graphic of Connection in RF-/JOINTS

Each result window shows a dynamic graphic of the joint. It provides an overview and illustrates the

parameters.

Z
2x b2
th=& mm

Material Steel 5 235

[&][&] (7] (3[R [E[EZ (0] o[ B

Graphic of connection

The buttons below the graphic have the following functions:

Button

Function

¥

Shows or hides the dimensioning

Displays the values or symbols of the dimensioning

B

Shows the view in the direction of the X-axis

&

Shows the view in the opposite direction of the X-axis

&

Shows the view in the direction of the Y-axis

~

Shows the view in the direction of the Z-axis

&

Displays the isometric view

Resets the full view of the graphic

[ 16 ]
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©8g

Shows or hides irrelevant components

Prints the current 3D graphic

m Graphic buttons in result windows

You can use the mouse to zoom, move, or rotate the view. These functions are described in Chapter

3.4.9 of the RFEM @ or RSTAB manual.

You can use the [Show Unselected Parts Transparently] button to display only selected components

such as anchors with dimensions, for example.

2.1 Geometry

Parameters.

= Column ~
Cross-section [ [HEA1ZD
Material [ | Steel 5235 |

[ Base plate
Plate height he 170.0 | mm
Plate width by 170.0 | mm
Plate thickness te 8.0 | mm
Weld on flange awf 6.0 | mm
Weld on web aww 4.0 | mm

[ Anchors
Diameter M12
Class 56
Type Anchor bolt w
Bond condition Good
Installation safety MNormal
Anchor length Lz 250.0 | mm
Edge to anchor distance ei 30.0 | mm
Edge to anchor distance €1,2 20.0 | mm
Edge to anchor distance ez 30.0 | mm
Edge to anchor distance €822 20.0 | mm
Distance between anchors p2 110.0 | mm
Washer shape Square
Washer size dw 40.0 | mm
Washer thickness tw 10.0 | mm
Shape of anchor head Rectangular
Anchor head size dh 40.0 | mm
Anchor head size Ih 40.0 | mm

& Grout
Thickness tgr 20.0 | mm
Strength Fe.gr 1.20 | kNdem
Friction coefficient Cid 0.20

[ Footing
Ct cylinder strength | fok 1.20 | kN/cm
5%-Fractile of axdial tensile strength fotk 017 | kN/cm
Length of foundation plate hf 600.0 | mm
Width of foundation plate bf 600.0 | mm w~

m Show Unselected Parts Transparently button

Click [}2] to print the graphic. This option is described in Chapter 14.2.1 @.

www.dlubal.com
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13.2

JOINTS CA1 - Column Base|w| € >
LC1 - Seff-weight [

LCZ - Imposed Load 1

LC3 - Imposed Load 2

RC1-1.35'LC1 + 1.5"LC2 or 1.5°LC3
JOINTS CA1 - Column Base Gable

JOINTS CAZ - Column Base Axis B

]

(4]

(2]

Graphic of Connection in RFEM/RSTAB
Model

The graphic of the connection can also be displayed graphically on the RFEM or RSTAB model: Click
[OK] to close the RF-/JOINTS module. Then, select the RF-/JOINTS design case in the RFEM/RSTAB

menu bar.

The connections are now visualized in 3D rendering in the work window of RFEM or RSTAB.

] RFEM 5.04.2142 (64bit) - [Van der Geest] = B

ES File Edit View Insert Calculate Results Tools Table Options Add-onModules Window Help L=

D@ IIRNERE[ 22| #9 Q@ EE|rronmsce.vesionoony] o > # 1@ w @ &ujgepss B8

-y — | &
Ve

Project Navigator - Data a g

|7 RrEm
“¥) RF-JOINTS_Columnn Base [2014]
(-] Van der Geest [2014]
(138 Model Data

(3] Nodes

() Materials

-[# Cross-Sections

-[E) Member Hinges

-[# Member Eccentricities |
[ Member Divisions

2] Members

[ Nodal Supports

3 Member Elstic Foundations
(1] Member Nonlinearities
-[20) Sets of Members
{23 Load Cases and Combinations
-_4 Load Cases

2% Actions

2% Combination Expressions
=% Action Combinations

=% Load Combinations

=% Result Combinations

=% Super Combinations
(2 Loads
[ Results
[ Printout Reports =
(2] Guide Objects

(23 Add-on Modules

(2 Stand-Alone Programs

EogData | Display | 4 views

[SNAP [GRID [CARTES [OSNAP [GLINES [DXF |

m Display of connections in RFEM work window

Similar to the display of internal forces, the [Show Results] button displays or hides the module results.

RFEM/RSTAB do not provide a separate Results navigator for the design cases of RF-/JOINTS. The
RFEM/RSTAB tables are not relevant for RF-/JOINTS as well.

You can also use the Visibility options for the display in RFEM or RSTAB (see Chapter 9.9.1.2 of the
RFEM manual @ or Chapter 9.7.1.2 of the RSTAB manual) in order to filter the nodes of the
connections.

The graphic of the connection can be printed directly or transferred to the printout report (see Chapter
142.2@).

[ s ]
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14 Printout [0

14.1  Printout Report

Like in RFEM or RSTAB, you can generate a printout report for the data of the RF-/JOINTS module
where you can add graphics and descriptions. The selection in the printout report determines which
data from the connection module is eventually included in the printout.

The printout report is described in the RFEM and RSTAB manuals. Chapter 10.1.3.5 'Selecting data of
¢ add-on modules' @ explains how the input and output data of add-on modules can be prepared for
the printout.

For complex structural systems with design cases from different connection modules, dividing the data
up into several printout reports enhances the clarity of the printout.

The parameters of input windows 1.4 to 1.8. are summarized in Table 1.4 Geometry Details of the
printout report.

@, Printout report - PR1: Input data and reduced results* - [m} K
File View Edit Settings Insert Help
2B e vu 8 R2e- R BEED L HA @
Printout Report Navigator X ~
e 1.4 GEOMETRY DETAILS
: RE-JOINTS | Component Symbol Value Unit
Basic Geometry of the Joint
iz CA1 - Design of Joints Msin member
NMember
-[3] 1.1 General Data Langih | 251 o
Wiew of Connection, Against | Height h 840 mm
Thickness £ 240 mm
[ 1.2 Nodes and Members Cross-Sectional Area A 2018 om®
H - (7] 1.4 Geometry Details Steel Flat=
H . . Number of steel plates e 1
128 CA2 - Design of Joints Height B =
5] 1.1 General Data Thickness t 12 2
@ View of Connection, Against Y gﬁz:?ﬁ"m fuea A gra= e
7] 1.2 Nodes and Members Fattern Redangle
Number of dowel columns (x-direction) N ]
[ 1.3 Loads Number of dowel rows {z-dirediion) nez 7
- Distance betwen dowel calumns ar 100 mm
Distance between dowel rows = 1123 mm
&~ 2.1 Summary Distance from loaded end to dowel in grain direcion = 350 mm
Distance between fastener end edge No. 1 a1 80 mm
Distance between fastener and edge No. 2 iz 80 mm
Eocentridty & 0 mm
Chamier angle a 0 :
Rotstion p 0 c
Slip Modulus for SLS Kaer 1984 22 MMM
Slip Modulus for ULS K 1022.88 MKim
Folar moment of inertia In 58171.6 om?
Rotation Medulus for SLS Ceer 20715 MNm/rad
Rotstion Madulus for ULS Gu 10823 MNmJrad
Dowels
Total number of dowels 56
types 1
Dismater d 20 mm
Area A 314 om?
Length | 240 mm
Cennecied Member No. 1
Member
Length I 2389 m
Height h 200 mm
Thickness E 180 mm
Cross-Sectional Area A 320 om?
Stedl Flate
Number of steel plates e 1
Height h 152
Thickness t 12 mm
Cross-Sectional Area A 18.24 om?
Dowel Group
Fattern Redsngle
Number of dowel columns fx-direction) M 5
Number of dowel rows {z-direciion) ne 3
Distance between dowel columns al 80 mm
Distance between dowel rows a2 52 mm
Distance from Insded end to dowel in grein direction as: 24 mm
Distance between fastener snd edge No. 1 a1 43 mm
Distance between fastener and sdge No. 2 8:2 45 mm
Eccentridty & 0 mm
Chamier angle a 0
Rotation p 0 S
Slip Modulus for SLS Kaer 38853 MMM
Slip Modulus for ULS K 18839 MKim v
< >|| € >
RF-JOINTS Pages: 34 Page: 5

Printout report table 1.4 Geometry Details
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142 Graphic Printout

You can print graphics of the RF-/JOINTS module as well as of the RFEM work window.

14.2.1 RF-/JOINTS Graphic

The print function can be accessed by using the [Print] button that is available in Window 2.1
Geometry and 4.1 Graphic below the graphic (see Figure 13.2 @).

Clicking this button opens the print dialog box shown in Figure 14.2 @,

Graphic Printout “

General | Options | Factors | Border and Stretch Factors
Graphic Picture Window To Print Graphic Scale

() Directly to a printer... =] (®) Current only () As screen view

(®) To a printout report: PR1 v Mare... Window filing

To the Clipboard () Mass print... ) Toscale 1. |20 v
() To 3D PDF
Graphic Picture Size and Rotation Options
Use full page width Show results for selected xdocation in result
diagram
® Use full page height [] Lock graphic picture {without update)

En ~

Show printout report on [0K]
Rotation: 0 171

Header of Graphic Picture
[RF-IOINTS, CA2, lsometry

® o

Graphic Printout dialog box, General tab

The Graphic Printout dialog box is described in Chapter 10.2 of the RFEM @ or RSTAB manual. The
Options tab is described in that chapter as well.

If several printout reports are available, you can select the number of the target report in the list.

In order to add several graphics to the printout report in succession, deselect the Show printout report

on [OK] check box.
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Remove from Printout Report

Start with New Page

Selection...

Properties...
bl

File View Edit Settings Insert Help
EE L N e
L L L a - RF-JOINTS,CAZ2, ISOMETRY

2 Printout Report
¥ Contents
-0 RFEM
-33 RF-JOINTS
i@ CA1 - Design of Joints
-8 CA2 - Design of Joints
[T 1.1 General Data
£ 1.2 Cross-Section
[ 1.2.1 Member Assignment
[T 1.2.2 Geometry Details
[ 1.3 Loads
[T 2.1 Summary
P Concrete under base plate in comp|
-[7] Shear resistance of anchers includi
[ Bearing resistance of anchors
[ Pry-out failure of concrete in Z-dire
~[7] Edge failure of concrete in Z-directi
77 Column flanges to base plate
[T Column web to base plate
@ RF-JOINTS, CAZ, lsometry

Material SBel S 235
=8 mm —
2% Mi2

< > | < : >
Pages: 24 Page: 24

Image 14.3 Connection in printout report

14.2.2 RFEM/RSTAB Graphic

In RFEM or RSTAB, you can transfer every image displayed in the work window to the printout report
or send it directly to a printer. In this way, you can prepare the connections displayed on the RFEM or
RSTAB model for the printout.

To print the currently displayed graphic of the connection, select

File — Print Graphic

in the menu or use the corresponding toolbar button.

E®™ File Edit View Insert Calculate Results  Tools

s E X IFEIEEYEE Y
“ A B HE R P B | -

[ Ry [Print Graphic] button in RFEM toolbar

The Graphic Printout dialog box shown in Figure 14.2 @ appears.
You can move a graphic to another position in the printout report as usual by using drag-and-drop.

To retroactively adjust a graphic in the printout report, right-click the corresponding entry in the report
navigator. The Properties option in the shortcut menu opens the Graphic Printout dialog box where you
can make various adjustments.
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| General | Options | Factors | Border and Stretch Factors

Script Symbols
() Proportional (®) Proportional
(®) Constant () Constart

Factor: Factor:

Print Quality

() Standard {max 1000 x 1000 pixsls)
(®) Maximurm {max 5000 x 5000 pixels)
() User-defined

M & number of pixels: 1[H}DZ|

Color

() Grayscale

(®) Texts and lines in black
() All colored

[ B Graphic Printout dialog box, Options tab

[ 122 ]

www.dlubal.com



RF-/JOINTS - Manual

15.1

=
Mo. Modes No. Ratio
1 3
2 89
3 14

General Functions 0

This chapter describes useful menu functions as well as export options for the designs.

Design Cases

Design cases allow you to group nodes or members for the designs. In this way, you can group
connection nodes with the same parameters or analyze members with certain design specifications
(e.g. materials, internal forces).

If the conditions of designed nodes are different in terms of the cross-sections, dimensions, number of
bolts, etc., you have to create a new design case. You cannot manage the design specifications in a
single case.

In Window 1.2 Nodes and Members, you can quickly create new design cases by using the [Transfer
the Node to a New Case] or [Transfer Unsuitable Nodes to New Case] button (see Figure 2.10@).
Then you can define the node-specific parameters.

The design cases are displayed in the navigator on the top left. To change the design case, click the
relevant entry in the list. You can also access the RF-/JOINTS design cases in RFEM or RSTAB by using
the load case list in the toolbar.

Creating a new design case

To create a new design case, go to the RF-/JOINTS menu and select

File — New Case.

The following dialog box appears.

New RF-JOINTS Case

No. Description

2 |COIumn Base Gable v

? o

New RF-JOINTS Case dialog box

Enter a Number (that is still available) for the new design case in this dialog box. The description
facilitates the selection from the load case list.

Click [OK] to open Window 1.1 General Data in RF-/JOINTS where you can enter the design data.

Renaming a design case
To change the description of a design case, go to the RF-/JOINTS menu and select

File — Rename Case.

The following dialog box appears.
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No. Description
|2 | | Mew Description

m Rename RFJOINTS Case dialog box

In this dialog box, you can specify a different Description as well as a different Number of the design
case.

Copying a design case

To copy the input data of the current design case, go to the RFJOINTS menu and select

File — Copy Case.
The following dialog box appears.

Copy from Case
CAT1 - Design of Joints

New Case
MNo.: Description:
|3 | |Hest|ained Joirts

m Copy RFJOINTS Case dialog box

Define the Number and, if necessary, a Description of the new case.

Deleting a design case
To delete a design case, go to the RFJOINTS menu and select

File — Delete Case.

The following dialog box appears.

Available Cases

F

Description
Design of Joints
Mew Description
Restrained Joints

[0y Delete Cases dialog box

You can select a design case in the list of Available Cases. To delete the selected case, click [OK].
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15.2

15.3

Units and Decimal Places

The units and decimal places of RFEM/RSTAB and their add-on modules are managed in one dialog
box. To open it, go to the RFJOINTS menu and select

Settings — Units and Decimal Places.

The dialog box familiar from RFEM or RSTAB appears. The RF-/JOINTS module is preset in the
Program / Module list.

Units and Decimal Places “

Program / Module RF-JOINTS

- RE-ALUMINIUM A
.. RF-KAPPA Geometry Internal Forces and Stresses

.. RF-LTE Unit Dec. places Unit Dec. places

- RFFE-LTE Lengths: m W 2 Forces: kN W 2
- RF-EL-PL

- RFC-TOT Angles: : W 2 2
- PLATE-BUCKLING Stresses: kN/em™2 w 2
2

A [
A [

Moments: kNm W

- RF-CONCRETE Surfac

. RFCONCRETE Memby Distributed load: kMN/m W
- RF-CONCRETE Colurmi

- RF-PUNCH Cross-Sections Miscellanecus

- RF-TIMBER Pro
- RF-TIMBER AWC
.. RF-TIMBER CSA Cross-sectional values: cm W 2
- RF-TIMBER

- RF-DYNAM

Mo I0INTS Density: kg/m™3 W
- RF-END-PLATE
- RF-CONNECT
- RF-FRAME-JOINT Pro Rotational modulus: MNm/rad
- RF-DSTV

- RF-DOWEL

- RF-HSS

- RF-FOUNDATION

- RF-FOUNDATION Pro

- RF-STABILITY

- RF-DEFORM

- RF-MOVE

- RF-MOVE-Sufaces ¥

VINEARENEINLE Cancel

A [

Dimensions: mm W 1 Stiffnesses 5j: lMm Y]

A [
A [

Dimensionless:

Design ratios:

A 4] 4

Slip modulus: MN/m W

PR3 R R R R

A

Units and Decimal Places dialog box

You can save the settings as a user profile and reuse them in other models. These functions are
described in Chapter 11.1.3 of the RFEM @ and RSTAB manual.

Data Export

You can use the input and output data of RF-/JOINTS in other programs as well.

Clipboard

You can copy selected cells in the result windows to the clipboard with [Ctrl]+[C] and paste them, for
example, in a word processing program using [Ctrl]+[V]. The headers of the table columns are not
transferred.

Printout report

You can print the RF-/JOINTS data into the printout report (see Chapter 14.1 @) where you can
export them using

File — Export to RTF.
This function is described in Chapter 10.1.11 of the RFEM @ and RSTAB manual.
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Excel

RF-/JOINTS allows you to directly export data to MS Excel or into the CSV format. To access this
function, go to the menu and select

File — Export Tables.

The following export dialog box appears.

Export of Tables “
Table Parameters Application
With table header Microsoft Excel
[ only marked rows OpenOffice.org Calc
() CSV file format

Transfer Parameters
[C]Export table to active workbook

Export table to active worksheet
Rewrite existing worksheet
Selected Tables

Active table [C]Export hidden columns

Al tables [C]Export tables with details

| Input tables
Result tables

) care

Export of Tables dialog box

When you have selected the relevant options, you can start the export by clicking [OK]. Excel is
started automatically, that is, you do not need to open the program beforehand.

H ©- = Sheet] - Excel ? E - 0O x
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Markéta Fiserova -
.n.D 3;) ol T ks =S=Ee- = [ - | ER Conditional Formatting ~ Emm;ert DI }%Y H
Ea - B . o5 »  [FFormatas Table - FxDelete = []-
Pt w BT U oA SE=EE B gy 57 cell Styles - EiFormat- £ - éﬁt:,&f SF;E&
Clipboard = Font [F} Alignment n Number Styles Cells Editing ~
D1 - f\ Design v
A B C D E F -
1 | Load- Node Design
2| ing Description No. | Ratio Design According to Formula
3 | CO4 |1.35"LC1+1.5*LC2+0.9LC4 3 0,24|<1 |5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
4 | CO6 |1.35*LC1+1.5%LC4 3 0,40/ 1 |5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
5 | €O7 |1.35*LC1+0.75*LF2+1.5%LC7 3 0,40(<1 |5824) Shear resistance of the joint - Shear resistance of anchors including influence of friction
6
7
8
9
10
1"
12
13
14
15
16
17
18
19 hd
3 3.1 Design - Summary 3.2 Design by Load Case | 3.3 Designk .. (B L] v

m -——+ 1m0%

Results in Excel

DXF export

The graphic of the steel or timber connection can be exported as a DXF file. This function is available in
Window 4.1 Graphic by using the [DXF] button.

For the export, the display as a Wireframe Model is recommended. Make sure that the relevant
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components are displayed in the graphic window.

4.1 Graphic

Components to Display

[=1-[B] Supperting beam
i-.[] Selid model
L. [v] Outlines
- [8] Beam 1
- [] Sclid medel
- [¥] Outlines

[] Dimensiens
=J-[8] Connecting angles 1
-] Solid model
- [#] Qutlines

[] Dimensicns en beam

-.[[] Dimensions on support
- [#] Bolts
- [B] Preset default values
) Whole structure
B o]
() Beam side 1
-0 Connecting angles 1

-

FEE ERREREEO X

[ By [Export DXF] button in Window 4.1 Graphic

After you click the button, the Windows dialog box "Save as" appears where you enter the name and
the file path of the DXF file.

Start Joints. df* x +

-

_,/ VRN o

[\

s

[LEEE RS Resultin AutoCAD
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